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ABSTRACT

The preferred alternative identified in the Remedial
Investigation/Feasibility Study (RI/FS) for the Weldon Spring
Quarry Bulk Wastes is to remove the wastes from the quarry and
transport them by truck to a temporary storage facility at the
chemical plant site. To support the RI/FS, this report provides
data to characterize the temporary storage area (TSA) site and
to ensure the suitability of the proposed location.

The data are drawn from studies conducted in connection
with the Weldon Spring Site Remedial Action Project but are
focused specifically on that information pertinent to defining
contamination within the proposed 13-acre TSA site. Information
is also presented regarding the physical features of the surface
of the TSA site and the geotechnical suitability of the earth
materials for liner construction and foundation support.

The geotechnical data supports the suitability of the site
for temporary storage. The engineering properties of the
Ferrelview Formation and the underlying clay till unit are
consistent with the design criteria for liner materials.

Prior to construction of the proposed facility three
buildings will have to be removed, along with inactive utility
lines, fencing and a decontamination pad. Active water lines
will be relocated.

TEMPSTOR/TXTJOANN il




TABLE OF CONTENTS

SECTION PAGE
1 INTRODUCTION . . . . . . .+« v v v v v v v v v v v o . 1
1.1 Purpose of Report 1
1.2 Scope of Report 1
1.3 Site Background 4
1.3.1 Site Description . . 4

1.3.2 Facility Description . 5

1.3.3 Site History 7

1.3.4 Overview of Investlgatlons 9

1.4 Report Organization . 9

2 STUDY AREA INVESTIGATIONS . . . . . . . . . . . . . 11
2.1 Surface Features . . . . . . . . . + + .« « . . 11
2.2 Meteorological Data . . . . . . . . . . . . . . 11
2.3 Geological Investigations . . . . . . . . . . . 12
2.4 Contaminated Soil Investigations . . . . . . . 13
2.4.1 Chemical Soil Contamination . . . . . . 14

2.4.2 Radiological Soil Contamination . . . . 15

2.5 Surface Water Investigations . . . . . . . . . 15
2.6 Groundwater Investigations . . . . . . . . . . 16
2.7 Building Characterization . . . . . . . . . . . 16

3 PHYSICAL CHBARACTERISTICS OF THE STUDY AREA . . . . . 19
3.1 Surface Features . . . . . . . . . . . . + .+ . 19
3.2 Meteorology . . A |
3.3 Surface Water Hydrology . |
3.3.1 The Mississippi River Drainage . . . . . 23

3.3.2 Missouri River Drainage . . . - . . . 26

3.3.3 Temporary Storage Area Dralnage .« . . . 26

3.4 Geology . . . . . . « « « « < .+ .+ o . . . . . 30
3.4.1 Unconsolidated Materials . . . . . . . . 30

3.4.2 Bedrock Geology . . . . . . . . . . . . 35

3.4.3 Seismicity . . . . . . . . . . . . . . . 37

3.5 Soils - Physical Characteristiecs . . . . . . . 39
3.6 Groundwater Hydrology Y (V3
3.7 Buildings . . . . ¥ 4
3.7.1 Building 435 . . . . . . . . . . . . . . 47

TEMPSTOR/TXTJOANN iii




TABLE OF CONTENTS (Continued)

SECTION
3.7.2 Building 436
3.7.3 Building 437
3.7.4 Building 438

4 NATURE AND EXTENT OF CONTAMINATION .
4.1 Soil
4.1.1 Chemical Contamination .

4.1.1.1 Nitroaromatic Compounds
4.1.1.2 1Inorganic Anions

4.1.1.2.1 Nitrate
4.1.1.2.2 Sulfate

4.1.1.2.3 Fluoride
4.1.1.3 Metals
4.1.1.4 Pesticides .
4.1.1.5 Polychlorlnated Blphenyls
4.1.1.6 Volatile Organic Compounds
4.1.1.7 Semi-Volatile Organic

Compounds
4.1.2 Radiological Contamination .

4.1.2.1 West Raffinate Pits Area -

Region 8

4.1.2.1.1 Zone 1
4.1.2.1.2 Zone 2
4.1.2.1.3 Zone 3
4.1.2.1.4 Zone 4

4.1.2.2 East Raffinate Pits Area -
Region 9, Zone 1 .

4.1.2.3 Southeast Area - Reglon 11
Zone 2 e e e e

4.2 Water Quality .
4.2.1 Nitroaromatic Compounds .
4.2.2 Inorganic Anions and Groundwater Quallty

4.2.2.1 Nitrates
4.2.2.2 Sulfates

4.2.3 Radiochemistry

TEMPSTOR/TXTJOANN iv

PAGE

61

61
63

65

67
68
70
71

72
72

73




TABLE OF CONTENTS (Continued)

SECTION

4.2.4 Metals

4.3 Buildings 435, 436, 437, and 438

4.3.1 Building

4.3.1.1

4.3.1.2
4.3.2
4.3.2.1

4.3.2.2
4.3.3
4.3.3.1

4.3.3.2
4.3.4
4.3.4.1

4.3.4.2

TEMPSTOR/TXTJOANN

Building

Building

Building

435

Chemical Contamination

4.3.1.1.1 Asbestos-Containing
Material e

4.3.1.1.2 Polychlorinated
Biphenyls

Radiological Contamination
436

Chemical Contamination

4.3.2.1.1 Asbestos-Containing
Material e

4.3.2.1.2 Polychlorinated
Biphenyls

Radiological Contamination
437

Chemical Contamination

4.3.3.1.1 Asbestos-Containing
Material e e

4.3.3.1.2 Polychlorinated
Biphenyls

Radiological Contamination
438

Chemical Contamination

4.3.4.1.1 Asbestos-Containing
Material e

4.3.4.1.2 Polychlorinated
Biphenyls

Radiological Contamination

v

PAGE
73
75
77
77

77
77
78
80
80

80
81
81
83
83

83
84
84
86
86

86
86
87




TABLE OF CONTENTS (Continued)

SECTION

5 REFERENCES
APPENDICES

Groundwater Quality Data, 1988

Rain Gauge Data, 1988

Borehole Logs and Well Completion Records
Soil: Chemical Analysis, 1988

Soil: Radiological Analysis, 1988
Buildings: Chemical Contamination, 1989
Buildings: Radiological Contamination, 1989

QEEYU QW >

TEMPSTOR/TXTJOANN vi

PAGE

89




LIST OF FIGURES

NUMBER PAGE
1-1 Location of Temporary Storage Area . . . . . . . 2
1-2 Temporary Storage Area Plan . . . . . . . . . . 6
3-1 Topographic Map . . . 20
3-2 Existing Buildings and Surface Features of TSA .22
3-3 Surface Water Flow Paths From WSS . . . . . . . 24
3-4 Drainage Areas of the WSCP and WSRP . . . . . . 25
3-5 Total Overburden Thickness . . ... 31
3-6 Top of Bedrock Surface: Burllngton Keokuk

Limestone . . B 1
3-7 Generalized Stratlgraphlc Column . o« « « .« < . . 38
3-8 Potentiometric Surface of Shallower

Burlington-Keokuk Limestone . . . . . . . . . . 44
3-9 Potentiometric Surface of Deeper

Burlington-Keokuk Limestone . . . . . . . . . . 45
4-1 WSCP/WSRP Soil Sample Locations . . . . . . . . 51
4-2 Radiological Soil Sample Locations . . . . . . . 62
4-3 Location of Buildings 435, 436, 437, and 438 . . 76

TEMPSTOR/TXTJOANN vii




LIST OF TABLES

NUMBER

3-1 Temporary Storage Area Design Criteria

3-2 Borehole Statistics

3-3 Unconsolidated Material Thlcknesses

3-4 Summary of Laboratory Testlng of Overburden
Samples .

3-5 Monitoring Well Constructlon Data

4-1 Contaminants and Corresponding Reference Levels

4-2 Maximum Depth of Contamination at Sampled

Location

TEMPSTOR/TXTJOANN viii

PAGE

28
32
33

40
46
53

54




1 INTRODUCTION
1.1 PURPOSE OF REPORT

The U.S. Department of Energy (DOE) is proposing to remove
contaminated bulk wastes from the Weldon Spring Quarry and
transport the material to a temporary storage facility located
at the Weldon Spring Chemical Plant (WSCP) site (Figure 1-1).
This report summarizes the characterization data for the

temporary storage area (TSA) site.

A Remedial Investigation/Feasibility Study (RI/FS) for the
Weldon Spring Quarry Bulk Wastes has been completed. The
preferred alternative described in the FS is to remove the bulk
wastes and transport them by truck to a temporary storage
facility at the chemical plant site. This report is intended to
support the RI/FS by providing data to characterize the TSA site
and to ensure the suitability of the proposed location for
storing the contaminated bulk waste material removed from the
quarry. The final disposition of this material will be
determined as part of the record of decision for the chemical

plant site.
1.2 SCOPE OF REPORT

The scope of this report includes evaluation of the
radiological, chemical and geotechnical data to characterize the
13-acre site for the proposed TSA. The data presented focus on
defining contamination within the 13 acres, and on describing
the physical features of the surface. An additional objective
is a preliminary determination regarding the geotechnical

suitability of the site and construction materials.

A breakdown of the broad areas addressed in this report is
provided below. '
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A general description of the conditions of the 13-acre TSA
site as well as a description of the proposed facility is
presented in Section 1.3.2. A more detailed discussion of site
conditions is furnished in Sections 3 and 4. The proposed TSA
facility is described in detail in a separate report, the WSSRAP

Quarry Preliminary Engineering Report.

A detailed discussion of the surface features and various
utilities is provided in Section 3, since an understanding of
these features will be very important in assessing the
characteristics of the site and during preparation of the area

for construction activities.

Meteorological data pertinent to the operation of the TSA
such as precipitation, wind speed and direction, evaporation and

storm conditions is presented in Section 3.2.

A brief analysis of surface water hydrology is presented in
Section 3. This section describes the presence and effect of a

local drainage divide and defines appropriate flood elevations.

Discussions of geology are related to both the
unconsolidated (overburden) materials and the bedrock.
Information specific to the overburden in the TSA area is
described in detail since these materials will provide the
foundation for the facility and will be utilized to construct
the soil liner. The geotechnical properties of the overburden
materials are assessed by evaluating the engineering properties
of the soil. The bedrock geology is applicable to the TSA only
in a very broad sense and is comprehensively described in the
Hydrogeologic Investigation Sampling Plan.

One of the primary areas addressed by this report is the
radiological and chemical characterization of the soils at the

TSA site. Data are presented to establish areas of
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contamination, and conservative criteria that could be used to
estimate the maximum amount of material that may require removal

prior to construction of the facility.

Groundwater data are presented only to the extent necessary

to describe the groundwater monitoring system to be used.

The final focus of the report is related to the buildings
located within the footprint of the TSA facility. Since these
buildings will be demolished prior to construction of the TSA,
detailed characterization of the chemical and radiological

contamination associated with the structures is addressed.

In summary, the information from each of the areas
discussed above is presented to the extent that it is unique to
the TSA site. Data that are only indirectly related to the
facility are not included since the Weldon Spring Site Remedial
Investigation Report will provide a comprehensive assessment of
all available information.

1.3 SITE BACKGROUND

1.3.1 Site Description

The Weldon Spring Site (WSS) is located near the community
of Weldon Spring, St. Charles County, Missouri, about 30 miles
west of St. Louis. The site consists of two noncontiguous
areas: (1) the raffinate pits and chemical plant area and (2)
the quarry. The chemical plant is about two miles southwest of
the junction of Missouri Route 94 and U.S. Route 40/61. The
quarry is located about four miles south-southwest of the WSCP
and about five miles southwest of the community. Both areas are
accessible from State Route 94, and are fenced and closed to the
public.
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The temporary storage area will be located in the southwest
corner of the chemical plant near the existing raffinate pits
(Figure 1-1). The site is underlain by approximately 30 feet of
fine-grained unconsolidated materials. The surface is
relatively flat and is covered with vegetation. Several
buildings and utility lines are located within the footprint of
the proposed facility.

1.3.2 Facility Description

The TSA will be constructed for sorting and storing the
bulk wastes excavated from the quarry. Contaminated material
will be transported to the TSA by trucks along a private haul
road. A receiving pad will be available for sorting the bulk
wastes according to their physical properties. The facility
will be designed to store the approximately 95,000 cy of waste
plus a 15 percent contingency for each of up to eight separate
subareas currently anticipated. Allowance is also made for
variations in the quantities of contaminated materials due to
swelling. The total design volume will accommodate 140,000 cy
of material.

The waste storage area will consist of four-inch-thick
asphalt concrete surfacing underlain by a 12-inch layer of clay
with a maximum coefficient of permeability of 1 x 10_7 cm/sec.

Stormwater runoff and leachate will be directed to two
collection ponds. The ponds will be double-lined with leachate
collection systems (Figure 1-2).

Construction of the facility will require the removal/
relocation of three buildings, several utility lines and a
groundwater monitoring well.
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1.3.3 Site History

The Department of the Army and the Department of Energy,
formerly the Atomic Energy Commission (AEC), used the Weldon
Spring Quarry (WSQ) for waste disposal during their operations
from 1942 to 1969. Before 1942, limestone aggregate was mined
from the quarry for use in construction of the Weldon Spring
Ordnance Works, which was located at the site of the present

Weldon Spring Chemical Plant.

Between 1942 and 1945, the Army used the quarry for
disposal of wastes generated from manufacturing at the ordnance
works. After 1945, rubble contaminated with TNT and other

nitroaromatic compounds was dumped into the quarry until 1957.

The ordnance works, which produced both dinitrotoluene (DNT)
and trinitrotoluene (TNT), were operated until 1944, and the
property was declared as surplus two years later. By the end of
1949, most of the land around the ordnance works and the quarry
had been transferred to the State of Missouri and the University
of Missouri.

In the mid 1950s, 205 acres of the ordnance works property
were transferred to the AEC. This property is now the raffinate
pits and chemical plant area. An additional 15 acres were later
transferred to the AEC for expansion of waste storage capacity.
From 1957 to 1966, the AEC operated a uranium-processing
facility at the Weldon Spring Uranium Feed Materials Plant,
which subsequently became the Weldon Spring Chemical Plant. Ore
concentrates were processed at the plant. Products that
included uranium metal were shipped to other sites. Materials
containing thorium were processed on an intermittent basis.
Radioactive raffinates from the processing were placed in four
on-site pits. Other radioactive wastes were disposed of in the

quarry. Radioactive waste materials deposited in the quarry
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during this period included drummed wastes, uncontained wastes,

building rubble, and contaminated process equipment.

After closure by the AEC, the chemical plant was reacquired
by the Army in 1967. The Army partially decontaminated several
buildings, dismantled some of the equipment, and began
converting the facilities to produce herbicides. In 1969, prior
to becoming operational, the herbicide project was cancelled.

As successor to the AEC, DOE assumed responsibility for the
raffinate pits. 1In 1984, the Army repaired several of the

buildings at the chemical plant, decontaminated some of the
floors, walls, and ceilings, and isolated some contaminated

equipment.

In May 1985, DOE designated the control and decontamination
of the Weldon Spring site as a Major Project. (This project has
since been designated as a Major System Acquisition.) 1In
October 1985, custody of the chemical plant was transferred to
the DOE. A project management contractor (PMC) for the Weldon
Spring Site Remedial Action Project was selected in February
1986, and a DOE project office was established on the site in
July 1986. The project management contractor, MK-Ferguson

Company, assumed control of the Weldon Spring site on October 1,
1986.

On October 15, 1985, the U.S. Environmental Protection
Agency (EPA) proposed to include the quarry on the National
Priorities List (NPL), and on July 22, 1987, it was placed on
the NPL (EPA, 1987). On June 24, 1988, the EPA proposed to
expand this designation to include the raffinate pits and
chemical plant area. On March 13, 1989, these areas were also
included in the listing and resulted in a single designation as
the Weldon Spring QY/Plant/Pits (EPA, 1989).
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1.3.4 Overview of Investigations

Since the 1950s, government agencies and contractors have
conducted intermittent investigations at the Weldon Spring Site
to assess the hydrogeologic and environmental setting, and to
determine the nature and extent of contaminant sources and

environmental contamination of the WSCP and WSQ.

Several types of site-specific studies have been conducted
in the chemical plant and quarry areas to achieve these
objectives. Geological and hydrogeological investigations have
included field reconnaissance and mapping, borehole logging, and
sampling programs, monitor well installation, groundwater level
measurements, pumping tests, and other aquifer tests. Water
quality sampling and analyses for radiological and chemical
parameters have been conducted in bedrock and alluvial
groundwater. Activities have included borehole and surface
sampling of soils and wastes with analyses for radiological and
chemical parameters. Sediment and water samples obtained from
surface water bodies in and around the quarry have also been
analyzed for radiological and chemical parameters.
Environmental monitoring of air quality has also been
conducted. These studies have confirmed the presence of both
chemical and radiological contamination at the WSCP and WsQ.

1.4 REPORT ORGANIZATION

This report is organized according to the suggested
Remedial Investigation report format as discussed in the October
1988 "Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA" (EPA, 1988). The report
focuses on the characterization of the temporary storage area,
geotechnical characteristics, soil contamination, and building
characterization.
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The characterization investigations are summarized in
Section 2; the physical characteristics of the study area are
presented in Section 3; and the nature and extent of
contamination are discussed in Section 4. Data relevant to the
characterization (i.e., borehole logs, chemical analysis of both
the soil and the buildings, radiological analysis of both the
soil and the building, etc.) are included in Appendixes A
through G.

TEMPSTOR/TXTJOANN 10




2 STUDY AREA INVESTIGATIONS

Numerous previous investigations provided preliminary
information on the nature and extent of contamination at the
proposed temporary storage area (TSA) site. Much of this data
served as background information for the design of sampling
plans for the characterization studies conducted by the project

management contractor (PMC).

This section presents a brief description of the source of
data for characterization of various media related to the TSA.
These characterization reports include data from site reports
conducted prior to PMC arrival and results generated by the
PMC. The results of each of these investigations are described

in Sections 3 and 4 of this document.

2.1 SURFACE FEATURES

Topographic mapping of the Weldon Spring Chemical Plant
(WSCP), at 1" = 100' scale with a 1-foot contour interval was
performed in the mid 1980s by Surdex Corporation. Roads,

fences, and other surface features are described in Section 3.1.

2.2 METEOROLOGICAL DATA

Since 1983, various types of meteorological data have been
collected at the Weldon Spring Site (WSS) but no long-term data
are available. Between 1983 and 1985, meteorological data were
collected near the raffinate pits by Shell Engineering and
Associates, Inc. (BNI, 1986). Rainfall data have been collected
at the chemical plant since 1987 by the PMC (MKF and JEG, 1989%e).

Temperature data were collected on the site from April 1983
through March 1985. Temperatures were recorded near the

TEMPSTOR/TXTJOANN 11




raffinate pits during that period by Shell Engineering and

Associates, Inc.

A study is presently being finalized concerning the
representativeness of the surface meteorology data from various

meteorological stations.

2.3 GEOLOGICAL INVESTIGATIONS

The geology of the WSS has been described by Bechtel
National, Inc. (1983, 1984, 1987) and to a lesser degree by
Fishel and Williams (1944), Roberts (1951), Krummel (1956),
Moylan and Elser (1967), and Kleeschulte and Emmett (1986).

Fishel and Williams (1944) performed the first
hydrogeologic investigation related to contamination at the
site. This investigation was related to the Army's ordnance
works operation during World War II. In the report of this
investigation, they described the area's general geology,
structural geology, groundwater conditions, and occurrences of
contamination. Roberts (1951) further describes the geology in
the area as it relates to groundwater movement. Krummel (1956)
mapped the geology of the area just to the south of the WSS.
Moylan and Elser (1967) describe the geology at the raffinate
pits area. Kleeschulte and Emmett (1986) provide additional
information on the stratigraphic and geologic structure in the

vicinity of the raffinate pits.

Bechtel National, Inc. performed an extensive geologic site
characterization study of the raffinate pit area between
December 1982 and April 1983. The study was designed to define
the site stratigraphy, describe the lithology and general
conditions of each geologic unit, and determine the existence of

groundwater and its relationship with the geology. Within the
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TSA site this study included: three borings which became
observation wells; and two trenches.

Bechtel National, Inc. also conducted a hydrogeological
characterization study of the Weldon Spring vicinity. Field
work was conducted between January and August 1986. The study
was designed to provide a groundwater monitoring system to
determine if contaminants from the site had degraded groundwater
quality, and to evaluate the site geology and hydrogeology for
utilization of the site as a waste disposal facility. Two of
the 21 geotechnical borings drilled were located within the TSA
site. One trench was excavated in the TSA.

The PMC conducted geologic/geotechnical investigations as
part of the 1988 and 1989 Remedial Investigation field
programs. The purposes of these studies were to provide design
parameters and information necessary to: evaluate the
suitability of the site for construction of a waste facility;
characterize soil and bedrock units; and fill any data gaps that
may have existed. To determine the geotechnical properties of
the unconsolidated material beneath the TSA, seven geotechnical
borings were drilled and samples collected for laboratory

analysis.

2.4 CONTAMINATED SOIL INVESTIGATIONS

Several soil investigations have been conducted to
determine the nature and extent of radiological and chemical
contamination of soils. The investigations were designed based
on the knowledge of past operations of the Weldon Spring Ordnance
Works (WSOW) and the Weldon Spring Uranium Feed Material Plant
(WSUFMP) and the various chemicals used in the processing.
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2.4.1 Chemical Soil Contamination

Chemical soil investigations have focused on determining
the level of contamination from nitroaromatic compounds produced
during WSOW operations. Numerous anions and metals have been
identified which are the result of uranium processing activities
at the WSUFMP. The following three major investigations have

been conducted.

The primary focus of the 1975 U.S. Army Chemical
Demilitarization and Installation Restoration team's efforts was
to assess residual explosive material from the previous WSOW
operations. Of the eight subsurface soil samples, one sample
was located in the TSA.

The PMC conducted a Phase I Chemical Soil Investigation in
1987. Of the 30 sampling locations, two were located within the
TSA. This Phase I report principally provided baseline data
regarding chemical soil contamination and information on

background metal concentrations.

The Phase II Chemical Soil Investigation was designed to
fill data needs identified from the review of previous studies.
Information obtained from the Phase II investigation, along with
the previously existing soil data, was used to identify
contamination source areas, determine the extent and magnitude
of contamination, evaluate migration pathways, document
uncontaminated areas, and provide a database for the preparation

of the baseline risk assessment.

The information which is cited in this report comprises the
results of the Phase II Chemical Soil Investigation.
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2.4.2 Radiological Soil Contamination

Radiological soil contamination investigations have been
conducted at the WSCP. The purpose of these studies is to
assist in determining the volume of soil which needs
remediation, in order to identify potential remedial
technologies as part of the Feasibility Study. The
investigations previously performed are described in the
following paragraphs.

The U.S. Army Radiation Control (RADCON) team surveyed the
perimeter of the fence and 10 meters inside the fence and
performed surface water and soil investigations. At all sites
where surface radiation levels significantly exceeded background
levels, sample holes were bored and soil samples were taken.

One of these soil samples was located in the TSA. The holes
were then logged with an sodium iodide (NaI) probe and a
vertical radiation profile was obtained, indicating the depth
and extent of soil contamination.

A focused sampling effort was conducted by UNC Geotech from
April through July, 1987 (Marutzky et al., 1988). The study
report includes descriptions of radiometric measurement methods,
data reduction, sampling techniques, and sample analytical
methods, as well as data summaries. Boreholes were drilled and
soil samples taken at 317 locations, 10 of which were located in
the TSA footprint. Surface soil samples were taken at points
located on a 25-foot grid pattern.

2.5 SURFACE WATER INVESTIGATIONS

Surface water and sediment investigations have been
conducted to determine the nature and extent of chemical and
radiological contamination in lakes and streams surrounding the

area. The section describing the surface water hydrology
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pertains to the drainage of the TSA and describes the run-on/

runoff controls.

2.6 GROUNDWATER INVESTIGATIONS

A number of investigations have been conducted by the PMC
and others to characterize physical and chemical groundwater
properties at the WSS.

Wells, piezometers, and borings have been installed at the
WSS for groundwater monitoring, aquifer testing, geologic
characterization, and geotechnical studies. Sections 3.6 and
4.2 describe the groundwater hydrology and water quality
(respectively) beneath the TSA.

Groundwater monitoring data are collected as part of a
routine environmental monitoring program for the site. The
parameters analyzed are either present at elevated
concentrations in groundwater samples from the Phase I water
quality assessment, or are present on site. The Phase II
Groundwater Quality Assessment for the Weldon Spring Site,
Chemical Plant, Raffinate Pits, and Surrounding Vicinity
Properties summarizes the contamination of the groundwater. The
Phase II report analyzes water quality results from third
quarter 1988. The analytical quality section of this report
pertains only to the wells within the TSA footprint and those
immediately upgradient and downgradient of the proposed facility.

2.7 BUILDING CHARACTERIZATION

Several studies have been undertaken to determine the types
and amounts of chemical and radiological contamination
associated with the chemical plant buildings and other
facilities, including overhead outdoor utilities, railroad rails
and ties, and electrical transformers.
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A survey was conducted during the fall of 1977 by
Ryckman/Edgerly/Tomlinson and Associates (RETA) for the
Department of the Army. RETA was contracted to determine
whether the buildings, equipment and realty of the WSCP could be
released for public or private use where contamination was not
detrimental to such use, or decontaminated for unrestricted

use.

All buildings and sumps on the WSCP site were subjected to
a radiological screening survey, including alpha, beta and gamma
measurements. Selected sumps in every building were examined
with sodium iodide (Nal) spectroscopy to determine isotopic
composition and material quantity. The concrete pads and areas
surrounding the buildings were also scrutinized for surface
contamination. Beta, gamma, and alpha contact readings were
taken at grid points and at some selected points outside the
grids. Hand-held gamma detectors were used at the ground
surface of the sewers to identify subsurface patterns of

radiological contamination.

Beginning in 1986, the PMC has undertaken several
radiological and chemical investigations of individual

buildings, facilities and equipment.

The PMC has conducted sampling of buildings and equipment
to determine levels of radiological contamination. This
information has been used to determine which buildings and

equipment can be released for unrestricted use.

The PMC also conducted surveys to determine the amount of
asbestos-containing material (ACM) in the outdoor overhead
utilities and in the buildings. A survey to characterize the
asbestos content of insulation on outdoor overhead utilities was
conducted in November 1986. Exterior bulk sampling was used for

this characterization. Samples were collected from 10 locations
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within the chemical plant complex. The sampling locations were
selected so that insulation on all types of pipe (steam,
raffinate, ethylene glycol, and process) and all sizes of each

type of pipe could be sampled.

Sampling for preliminary identification of interior ACM was
conducted in August 1986 and May 1987. The objective of the
interior bulk sampling was to identify typical building
materials, such as equipment insulation, that contain asbestos
rather than to conduct a comprehensive survey of the site for
ACM.

In late 1988 and early 1989, the PMC conducted a chemical
sampling program in the non-process buildings. This program was
designed to sample for asbestos and polychlorinated biphenyls
(PCBs).

Contents of numerous tanks, drums, and miscellaneous
containers were sampled as part of the containerized chemical
inventory. These containers will be disposed of as part of an

Interim Response Action.
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3 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

3.1 SURFACE FEATURES

The Weldon Spring Site (WSS) is located in southwestern St.
Charles County. The county, roughly triangular in shape, is
bounded by the Mississippi River on the north and east and the
Missouri River on the south. The site is situated at the
southern edge of the dissected till plains of the Central
Lowlands Physiographic Province.

Elevations at the temporary storage area (TSA) range from
approximately 652 ft mean sea level (msl) near the southwest
edge to approximately 671 ft msl near the southeast edge (Figure
3-1). Land surface slopes are generally gentle except in the
vicinity of embankments or levees for the raffinate pits.

The major surface features in the area of the TSA are
man-made. Raffinate pits 1, 2, 3, and 4 were constructed in the
late 1950s and early 1960s for receiving process wastewater. In
addition to process wastes, they have received precipitation and
runoff. The topography of the raffinate pits influences the
direction and rate of surface runoff in their vicinity. The
man-made dikes for the raffinate pits extend up to 20 ft above
the surrounding ground surface.

Buildings and structures associated with former ordnance
works activities have been demolished and removed from the TSA
site. The remaining buildings, facilities, and structures were
used to support the Uranium Feed Materials Plant operations.

The buildings and other facilities that will be removed from the
area are:

o Buildings 435, 436, 437, and 438

o0 An active 30-inch water line
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An active 12-inch water line
Stockpiled road material
Fencing

Inactive water utilities
Buried tanks

Decon pad line to Pit 3

Abandoned sewer lines

© 0 0 0 0 0 0 o

Active electric line

Refer to Figure 3-2 for locations of these structures. The
remainder of the TSA site is generally covered with vegetation

or gravel.
3.2 METEOROLOGY

Total annual precipitation for the two years for which data
is complete were 36.89 inches in 1984 and 32.07 inches in 1988
(BNI, 1986 and MKF and JEG, 198%e). It is reported that local
rains can be very heavy, with 10 inches having been recorded in
one 24-hour period (DOE, 1987).

The average annual temperature for 1984, the only year of
complete temperature data, was 56.5°F. For comparison, the

average 1984 temperature recorded at St. Charles was 54.7°F.

Wind speeds and directions were recorded during 1985.
Prevailing winds are from the south during the summer and fall.
Wind speeds during these months average 8.7 mph. Winds during
the winter months are from the northwest and west-northwest,
averaging 11 mph (BNI, 1986b).

Evaporation/evapotranspiration data are limited to a
7-month period between April 1983 and April 1984. Freezing
conditions prevented the operation of monitoring equipment from
November to March. Total evaporation ranged from 31.5 inches to

TEMPSTOR/TXTJOANN 21




9

EXISTING BUILDINGS
2000 JAND SURFACE FEATURE

FIGURE 3-2
4 lOF TSA

¢

o~ LRt ey
RO WY S AN B
N A TN R T
REERS )
w‘ =
¥




38.3 inches during the 7-month period. Corresponding
precipitation was 27.0 inches and 27.9 inches, respectively
(BNI, 1986a). However, based on regional annual averages, the

precipitation and evaporation rates are equal.

Between 1916 and 1958, 446 tornadoes were reported in
Missouri, an average of about 10 each year. About 70 percent of
these storms occurred from March through June. About 82 percent
occurred between noon and midnight, with the greatest activity
between 4:00 and 6:00 p.m. Tornadoes occur in the St. Louis
area once or twice per year, but they usually have a narrow path
and often dissipate after a few miles. During the most recent
40-year period of records for the St. Louis area, there have
been a limited number of tornadoes that produced extensive
damage and loss of life. The probability of a severe tornado
touchdown at any location within the state of Missouri is once
every 2,080 years (RETA, 1978).

3.3 SURFACE WATER HYDROLOGY

The site is located on a drainage divide between the
Mississippi and Missouri rivers (Figure 3-3). The northern part
of the WSS drains to Schote Creek, then to Dardenne Creek, and
then to the Mississippi River. Drainage from the southern
portion of the site flows to unnamed tributaries flowing into
the Missouri River (Figure 3-4).

3.3.1 The Mississippi River Drainage

The Mississippi River drainage area on-site is divided into
three major drainage basins: the Ash Pond area, the Frog Pond
area, and the raffinate pit vicinity. This report is concerned
only with the raffinate pit vicinity.
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The drainage in the raffinate pit vicinity enters an
unnamed tributary to Schote Creek and flows to Lake 35. Lake 35
overflows to Schote Creek during extreme precipitation events.
Schote Creek joins Dardenne Creek just east of Highway K (see
Figure 3-3).

The unnamed tributary and Schote Creek lose water to the
subsurface. Much of this lost flow resurfaces at Burgermeister
Spring just south of Lake 34.

Lake 35 has lost water to the subsurface since its
construction. 1In early 1987, a small swallow hole opened near
the headwaters of Lake 35. Missouri Department of Natural
Resources dye studies determined that some of this lost water
resurfaces in Lake 34. Subterranean flow surfacing at
Burgermeister Spring flows into Lake 34. Lake 34 outflow enters
an unnamed tributary of Dardenne Creek. Dardenne Creek flows
northeast to the Mississippi River.

3.3.2 Missouri River Drainage

The southeast portion of the Weldon Spring Chemical Plant
(WSCP) drains toward the Missouri River. Drainage is overland
via the southeast drainage easement, an intermittent stream
valley approximately 1.5 miles long. Some of the rainwater and
snow melt enters various man-made drains in the chemical plant
area. These drains flow into the process sewer which exits
southward from the site to a drainage ditch and flows to the
Missouri River.

3.3.3 TSA Drainage

The U.S. Army Corps of Engineers has developed some
preliminary estimates of hydrologic parameters for Schote Creek
at the site (DOE, 1987). According to these estimates, the
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100-year and 500-year flood peak discharges for the main stem of
Schote Creek are 2,100 cfs and 2,700 cfs, respectively. The
500-year flood elevation near the raffinate pits is
approximately 530 feet above mean sea level, which is

considerably lower than the elevation of the site.

The volume of surface water drainage in the TSA could be
quite large. For example, according to the data presented in
Appendix B (the most recent available), the total rainfall in
1988 was 32.5 inches. Assuming no infiltration (impervious
soil) or evapotranspiration, the volume of runoff for the
temporary storage area in 1988 would have been over 11 million

gallons.

All stormwater runoff and leachate from the TSA will drain
by ditches and swales to collection ponds within the TSA. The
stormwater runoff and drainage system will be designed for a
25-year, 24-hour storm (approximately 5.67 inches of rainfall in
24 hours). See Table 3-1. These collection ponds will be sized
to accommodate the design storm with one foot of freeboard
provided. The design will also include a double liner and a
leachate collection system. The retention ponds will be pumped
directly to the site water treatment plant in order to maintain
freeboard.

Design flow rates of the run-on control system will be
based on a 25-year storm event with a minimum time of
concentration of 2.5 minutes. Erosion protection of ditches
will normally be limited to grass lining. Diversion ditches
will be utilized to route surface water away from the TSA (see
Section 4.1.2, Environmental Concerns, in the WSSRAP Quarry
Preliminary Engineering Report (MKF and JEG, 1989f)).
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TABLE 3-1 Temporary Storage Area Design Criteria
Location Requirements

o pléce 10 ft above the historical high water table
o locate above the 100 yr floodplain

Liner Requirements

o design, construct, and install to prevent any migration of wastes to
the surrounding environment

o construct of materials having appropriate chemical properties and
sufficient thickness to prevent failure due to:

~ pressure gradients (static head and external hydrogeologic forces)
- physical contact with the waste or leachate

- climatic conditions

- installation stress

- daily operation stress
- uneven loads

o 1install to cover all surrounding earth expected to come in contact
with the waste

o have sufficient thickness to prevent migration

o sustain integrity for a design life of 20 years

o have a maximum permeability of 1 x 1()“7 cm/sec
Leachate/Run-0ff Collection Systems (LRCS)

o design to contain a water volume resulting from a 25-vear,
2%9-hour storm

o allow no more than one foot of leachate over the lining system for
the given design storm

o ponds will consist of a double liner and a leachate collection system
o construct of materials that are:
— chemically resistant to the waste
- of sufficient strength and thickness to prevent collapse under the
pressure exerted by the overlying wastes, waste cover materials, and

operational equipment

o design and operate to function without clogging through the design 1life
of 20 vears
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TABLE 3-1 Temporary Storadge Area Design Criteria (Continued)

Run-0n Control System

o prevent flow onto the active portion of the facility during peak
discharge from a 25-yr storm

Cover Requirements
o minimize moisture infiltration

o prevent wind dispersion of particulate matter during operations and
closure

o concentration of radon 222 shall not exceed:
- 100 pCis/L at any point
- an annual average of 30 pCi/L over the facility

- an annual average of 3 pCi/L at the facility perimeter

o provide proper drainage to the LRCS
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3.4 GEOLOGY

The geology of the WSCP and raffinate pits area has been
described in various studies. The rocks in the area have a
regional strike of N60°W and a regional dip of approximately 1/2
degree to the northeast. The regional dip is predominantly from
the Ozark Dome, though several other features influence the
dip. These include the northwest-trending Eureka/House Springs
anticline, which is the structural feature nearest to the site.
The axis of this feature is located approximately four miles to
the southeast.

3.4.1 Unconsolidated Materials

The unconsolidated materials, or overburden, in the TSA

area can be categorized into six units from younger to older:

o Topsoil/fill

o Loess (wind-blown)

o Ferrelview Formation
o Clay till

o Basal till/clay till
o Residuum

The unconsolidated material underlying the TSA ranges from
27 ft to 50 ft thick, thinning west and south of the area. (See
Figure 3-5.) Table 3-2 presents a summary of borehole data
collected from previous investigations and PMC investigations
within the TSA site.

Table 3-3 presents unconsolidated material thickness as
determined from trench logs. The topsoil/fill unit is the
uppermost unconsolidated material. The topsoil/fill is
generally a black, organically rich, silty clay or clayey silt.
Topsoil thickness ranges from less than 6 in. to 3 ft 9 in.
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TABLE 3-2 Borehole Statistics

Ground Overburden Total Depth Depth to
Borehole Elevation Thickness of Hole Groundwater Installation
Number (ft - MSL) (ft) (ft) (ft) Date
B-21 x 664 .41 35.0 99.4 35.7 0419783
B-22 x 665.09 38.0 90.7 52.0 06719783
G-1 + 668.0 39.7 84.0 52.0 01/31/86
G-16 + 656 .7 3.0 80.4 28.0 06705/86
GTS-1 665.35 39.8 39.8 - - 05712789
GTS-2 668.17 37.3 37.3 - - 05/09/89
GTS-3 654 .97 31.5 31.5 - - 05/08/89
GTS-4 652.20 27 .3 27.5 - - 05710789
GTS-5 662.64 37.0 37.0 - - 06706789
GTS-6 665.28 47 .0 47 .0 06/07/89
GTS-7 662.07 44.5 44.5 06708789

% BNI, 1983
+ BNI, 1987

NOTE: B-21 is presently MW-3009
B-22 is presently MW-3010
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The loess unit appears isolated due to its absence in the
other trenches and borings. As shown in Table 3-3, the T-3 log
exhibited loess, but loess was not present in any of the borings
or other trenches.

The Ferrelview Formation is a mid-Pleistocene glacial till
plain sediment. The unit ranges from 5 ft to 20 ft in thickness
and consists of a mottled gray and dark yellowish-orange
silty-clay to clayey-silt. The unit is generally stiff and
plastic. Iron oxide nodules and manganese oxide (pyrolusite)
precipitates are common. The unit commonly displays
slickensides as a result of post-depositional compaction and
consolidation. Also, irregular blocky fractures are sometimes
encountered which continue through the underlying clay till.
Block fractures are described as tight dry features which are
often coated with calcium or manganese minerals of a powdery or
concretionary nature. Laboratory tests for particle size
distribution indicate a majority of silt- and clay-sized
particles in this unit with minor sand and fine gravel.

The clay till unit underlies the Ferrelview Formation. The
clay till ranges in thickness from 10 ft to 20 ft. This unit is
a lower Pleistocene glacial till (Kansan) (BNI, 1987) and is
composed of yellowish-brown silty-clay and clayey-silt with some
sand and rounded pebbles of chert and igneous and metamorphic
detritus. Material in this unit is very stiff and moderately to
highly plastic. Blocky fractures having manganese oxide
precipitates (pyrolusite) as coatings are abundant.

The basal till unit is the lowest member of the Pleistocene
glacial till sediments. It underlies the clay till and is found
mainly on the western and north central portions of the site.
Deposition of the basal till unit is generally thin or absent in
areas of higher bedrock elevations, and is thicker where bedrock

elevations are lower. The basal till ranges in thickness from

TEMPSTOR/TXTJOANN 34




0 ft to 10 ft and can generally be described as a yellowish-
brown sandy-, clayey-, silty-gravel having angular chert in a
poorly bound matrix.

The residuum unit is located beneath the basal till at the
base of the unconsolidated material. The residuum is
interpreted to be a pre-Pleistocene weathering product of the
underlying cherty argillaceous limestone. The residuum is
approximately 5 ft thick and is typically a distinctive red to
minor yellow gravelly-clay to gravelly-silt. The gravel
fraction is generally weathered chert fragments but contains
minor weathered limestone. Interstitial clay is usually quite
plastic and tends to form a tight matrix within the gravel
fraction.

3.4.2 Bedrock Geology

The uppermost bedrock unit underlying the TSA is the
Mississippian Burlington-Keokuk Limestone. Figure 3-6 presents
the structural topography of this formation. This formation is
composed of fine to coarse grained limestone with abundant chert
occurring as nodules and beds. The upper portion of this unit
is highly to moderately weathered, highly to moderately
fractured, yellowish-brown to white limestone containing 40% to
607% chert. This formation contains solution features in the
form of vugs (ranging from pinpoint to 1 in.). The solution
features are generally filled with mixtures of silt, clay, and
chert gravel. Both the solution features and predominant
fractures appear to be oriented parallel to bedding planes in
the limestone. Because of the variation in the erosion of the

limestone, this unit has variable thickness.

The lower portion of the Burlington-Keokuk Limestone is
slightly weathered to fresh, slightly fractured, gray to

brownish-gray to gray limestone, and contains approximately 30%
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chert. Solution features are limited to occasional vugs in the
upper portion. Stylolites (pressure solution features) and/or

shale interbeds are common in this unit.

The formation underlying the Burlington-Keokuk Limestone is
the Fern Glen Limestone. This formation is a thin-to-thick
bedded, crystalline to argillaceous limestone. Chert is common
in this formation with the occurrence of occasional calcareous
shale interbeds.

Other bedrock units below the Fern Glen Limestone to the
Potosi Dolomite are shown in Figure 3-7. The Salem Formation
and the Warsaw Formation are absent in the TSA.

No faults are evident in the exposed bedrock units, but two
joint systems have been identified. One set trends N30°E and
N72°E, and the other trends N30°W and N65°W. These joint
systems are present in the Burlington-Keokuk, the Chouteau
Limestone, and the Kimmswick Limestone, and are vertical or near
vertical.

3.4.3 Seismicity

The TSA lies within the tectonically quiet Central Stable
Region near the Mississippi Embayment boundary. The New Madrid
seismic zone within the Mississippi Embayment is currently the
most seismically active area and lies approximately 93 miles
southwest of the TSA. Published earthquake studies suggest
maximum intensities for the area to be between "VII and VIII on
the modified Mercalli scale, or a near site magnitude of 5.3 to
5.8" (BNI, 1983). The site meets the seismic criteria for a
Resource Conservation and Recovery Act (RCRA) facility since
there are no active faults within 200 feet of the TSA.
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Three faults are shown on the Geologic Map of Missouri
(Missouri Geologic Survey, 1979) and the U.S. Geologic Survey
Map MF 1011, a preliminary Seismotectonic Map of the Central
Mississippi Valley. These faults include: (1) a NW-trending
fault approximately 5 miles north of the TSA; (2) the
north-trending St. Louis Fault approximately 28 miles east of
the TSA; and (3) an unnamed east-trending fault approximately 25
miles north of the TSA (Whitfield et al, 1989). None of the
above-mentioned faults are considered capable.

3.5 SOIL - PHYSICAL CHARACTERISTICS

An ongoing geotechnical testing program to define specific
engineering properties for detailed design and construction
specifications is currently taking place. For purposes of this
report a comparison was made between the logs from boreholes
drilled at the TSA in 1989 and the laboratory testing results
from previous drilling operations (Figure 3-1). This proved to
be sufficient to ascertain the suitability of the site for

construction of the proposed TSA (see Appendix C).

The unconsolidated material thickness underlying the TSA
ranges from 27 ft to 50 ft thick. The majority of this material
consists of the Ferrelview Formation and the clay till. As
shown in Table 3-4, the engineering properties of the Ferrelview
Formation and the clay till are consistent with the design
requirements for liner permeability as described in Table 3-1.
As shown in Table 3-2 the depth to groundwater beneath the TSA
ranges from 28 ft to 52 ft. No persistent zones of perched
water were identified. In one boring, GTS-2, 2 inches of soft
saturated material was observed at about 10.8 ft.

The TSA pad and liner will be of sufficient strength and
thickness to prevent failure due to uneven loads, physical

contact with the waste or leachate, climatic conditions, stress
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TABLE 3-4 Summary of Laboratory Testing of Overburden Soil Samples
(Based on test results from Oct. 88 to May 89)

Basal Till/ Raffinate Pit
Loess Ferrelview Clay Till Clay Till Residuum Dike Fill
7 of Grain Size
Gravel 0 0 1 0 x* 28 0
Sand 2 5 19 26 26 12
Silt 68 60 40 39 48 48
Clay 20 35 40 35 40
Atterberg Limit
Liquid Limit 41 48 52 37 72 49
Plastic Index 22 21 36 20 50 21
Unified Soil
Classification cL CL-CH CL-CH cL 6C CL
Specific Gravity 2.71 2.68 2.71 2.61 2.79 2.63
Unit Height (lb/ft )
Dry 100 101 108 106 88 102
KHet 113 124 128 126 118 125
Moisture Content (%) 22.5 23.0 19.8 18.3 22.9 20.8
Hydraulic Conductivity
(Permeability)
-6 -8 -8 -8 -8
(cm/sec) 6.2 x 10 8.9 x 10 2.6 x 10 3.8 x 10 5.0 x 10
Consolidation %% C = 0.144 cC =0.173 C =0.153 -- C =0.142
Cc = 0.022 Cc = 0.033 Cc = 0.042 - Cc = 0.062
Coeff. of r r " r
Congolidation
-4 -G -4 -4
(cm /sec) 4.1 x 10 6.0 x 10 1.4 x 10 . 1.0 x 10
Shear Strength
Total c = 1160 psf c = 1380 psf c = 1140 psf c = 1060 psf --
(from VU test) @ =0 @ =0 g=0 =0 -
Effective c = 2640 psf c = 250 psf c = 110 psf - c = 260 psf
(from CU test) @ = 35° 6 =19° 6 = 26" -- g = 15"
* Gravel portions of the basal till usually not obtainable from conventional sampling methods used.

Therefore, gradation values are for the non-gravel size particles only.
%%  Values averaged using geometric mean method.
*%% C = virgin compression ratios

C: = recompression ratio

Notes: 1. Values in table are average values based on available laboratory test results as of May 1989.
(--) denotes result not available yet or no test was performed. Results from additional testing
subsequent to May 1989 will be published in addendum or separate reports.

2. Average values were calculated using arithmetic mean method unless otherwise noted.

3. All tests are performed on disturbed or undisturbed samples.
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of installation, stress of daily operation, or the stress of
loading material on and off of the storage area. It will be
placed on a foundation capable of providing support to the liner
and resistance to uneven loads above and below the liner due to
settlement, compression, or uplift. The precise moisture
density and compaction requirements for construction of the clay
liner and foundation will be determined based on the

geotechnical characterization program.

Geotechnical laboratory testing on the samples from the
1989 field program include:

o index properties tests such as gradation, Atterberg
limits, natural moisture content, dry unit weight,
shrinkage, and specific gravity

o capillary moisture tests for evaluation of long-term
moisture content for radon attenuation studies and for
correlation of unsaturated hydraulic conductivities with
soil saturation

o one-dimensional consolidation tests for compressibility
and analysis of time-dependent settlement behavior of
fine grained soils

o compaction tests for determination of maximum dry

density and optimum water content

o falling head permeability tests for classifying the
relative soil permeability

o triaxial shear strength tests (consolidated-undrained or
unconsolidated-undrained) for evaluation or total
strength parameters of the soils
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3.6 GROUNDWATER HYDROLOGY

Three aquifer systems have been identified in the Weldon
Spring area. These are the alluvial aquifers, the shallow
bedrock aquifer system, and the deep bedrock aquifer system
(Kleeschulte and Emmett, 1987). Alluvial aquifers are not
present at the TSA site; however, in boring GTS-2, at
approximately 10.8 ft, 2 in. of soft saturated material was
observed, but this appears to be isolated.

The shallow bedrock aquifer system is composed of saturated
Mississippi and Devonian aged rocks which range from 250 ft to
650 ft in thickness and compose the uppermost bedrock unit in
the area. At the TSA the Mississippian-Devonian aquifer system
includes formations from the Burlington-Keokuk Limestone through

the lower part of the Sulfur Spring Group as shown in Figure 3-7.

The deep bedrock aquifer system is composed of saturated
Ordovician-Cambrian aged rock which is approximately 1,000 ft
thick and consists of Ordovician and Upper Cambrian formations,
including the St. Peter Sandstone through the Potosi Dolomite.

The Mississippian-Devonian aquifer system is the uppermost
aquifer present beneath the TSA; the upper portion of the system
consists of saturated rocks of the Burlington-Keokuk Limestone,
which is subdivided on the basis of degree of weathering.

The Burlington-Keokuk Limestone at the TSA is subdivided
into shallower and deeper zones. The shallower zone is the
weathered and fractured portion of the Burlington-Keokuk
Limestone, which is generally characterized by a higher
hydraulic conductivity than the thicker deeper zone. The
shallower zone within the Burlington-Keokuk Limestone is of
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particular concern at the site because it is the zone most

likely to permit contaminant migration.

Potentiometric surfaces of the shallower and deeper
Burlington-Keokuk are depicted on Figures 3-8 and 3-9. Within
the shallow bedrock aquifer under the WSS is a regional
groundwater divide which corresponds roughly to the regional
surface divide between the Mississippi and Missouri river
drainages. The groundwater divide axis of the shallower aquifer
transects the TSA. To the north of the divide, groundwater
moves to the northeast toward Dardenne Creek. South of the
divide, groundwater moves to the southeast toward the Missouri
River. The groundwater divide in the deep Burlington-Keokuk is
roughly parallel to the shallow bedrock aquifer divide (Figure
3-9).

The location of the divide axis was determined by static
water level measurements of the monitoring wells. Monitoring

well construction details showing screen location are given in
Table 3-5.

In the northern portion of the TSA the upgradient
monitoring well in the shallow flow regime is MW-3001; the
downgradient well is MW-3009. 1In the southern portion of the
TSA, MW-3010 is the upgradient well, and MW-2018, MW-3019, and
MW-4019 are the downgradient wells.

The location of the groundwater divide axis migrates
northwest with depth as shown in Figure 3-9. 1In the deeper
portion of the Burlington-Keokuk Limestone, the divide axis is
located to the north of the TSA, and consequently the
groundwater beneath the TSA flows to the southeast toward the

Missouri River Basin.
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Pumping tests, tracer tests, and slug tests were conducted
in the spring of 1989 to determine the aquifer characteristics
of the Burlington-Keokuk Limestone. Of the seventy-two slug
tests performed in the WSS area, three were performed on wells
in the TSA. These wells included MW-2018, MW-2019, and
MW-3019. The hydraulic conductivity was determined from slug
test data using the Hvorslev method and the Bouwer and Rice
method. Hydraulic conductivities were found to range from
8.0 x 10°% ft/sec to 2.7 x 107/ ft/sec using the Hvorslev
Method (1951) and 1.7 x 10/ ft/sec to 6.0 x 10”8 ft/sec
using the Bouwer and Rice Method (1976).

3.7 BUILDINGS

3.7.1 Building 435

Building 435 is a prefabricated steel panel structure. The
dimensions of the building are 150 ft x 40 ft x 20 ft. It is
divided into five rooms. The building was used for storage and
other miscellaneous activities. The room at the north end of
the building was the electrical shop. Presently, this room

contains numerous cabinets, work benches, and other work tables.

The second room from the north was used to store water-
treatment chemicals and miscellaneous mechanical parts. The
water-treatment chemicals have recently been removed as part of

the interim response action.

The center room contains a large table, several small
tables, shelves, file cabinets, pallets, a space heater, and map

stand. A small office was also built into this room.

The second room from the south contains four fume hoods,
cabinets, and work bench tops from the laboratory building.
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There are also various types of ovens, other equipment, and

furniture.

The south room contains numerous shelves on which are

various pieces of electrical, sampling, and safety equipment.

3.7.2 Building 436

Building 436 is a steel frame Butler building, 180 ft x
40 ft x 20 ft high. It is divided into two sections, north and
south. There is an enclosed office area in the southeast corner
of the building.

The building at the present time is used for storage. 1In
the southern half of the building there are numerous items, such
as sinks, toilets, urinals and different items of furniture.
Also stored in this part of the building are freezers and
numerous pipe fittings. Between the north and south rooms is a

restroom.

The north room, like the south room, also stores various
items. These items include firebricks, a chlorine trailer,
electric motors, office furniture and cast metal in crates.
Initial survey results indicate that the castings are
contaminated. Other materials stored include fire
extinguishers, furniture, ladders, fixtures and items removed
from other buildings.

3.7.3 Building 437

Building 437 is a single-story brick building on a concrete
foundation. Dimensions are 70 ft x 33 ft x 15 ft high. This
building was part of the previous ordnance works, and was later
used as storage space for reports, files, etc. The building is

empty except for some file cabinets, office furniture, a furnace
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and debris. The building is comprised of seven rooms. All
interior walls are brick. The roof is flat with built-up tar
and gravel. Small areas of roofing insulation have deteriorated
and fallen to the floor. The building is equipped with
fluorescent hanging lights and a burglar alarm system.

3.7.4 Building 438

Building 438 is a steel frame Butler building with concrete
floor and foundations. Dimensions are 100 ft x 40 ft x 16 ft
high. The building was erected during construction of the
chemical plant, after which it was used for storage.

The interior walls and roof are all steel I-beam
construction with only the exterior steel sheeting exposed. A
10 ft x 30 ft office was built on the south end of Building 438
using drywall construction. The office ceiling is 10 ft high
with a storage area above.

Building 438 contains pieces of process equipment and
hoppers that are highly contaminated with visible uranium
residue. Scale models of different chemical plant and process
areas are also stored here.

TEMPSTOR/TXTJOANN 49




4 NATURE AND EXTENT OF CONTAMINATION

4.1 SOIL

This section presents the results and interpretations of
the chemical soil characterization and the radiological soil
characterization programs. Soil concentrations above the
determined background or the stated reference criteria are
defined, either chemically or radiologically, and possible
sources identified. Concentrations are included for each given
parameter along with corresponding locations.

4.1.1 Chemical Contamination

The documentation of previous investigations of soil
contamination was evaluated during development of the sampling
plan for Phase I of the Chemical Soil Investigation for the
Chemical Plant/Raffinate Pits. The Phase II Chemical Soil
Contamination Report (MKF and JEG, 1989a) was designed to
complete characterization for the 217-acre Weldon Spring
Chemical Plant/Raffinate Pits (WSCP/WSRP) area. A detailed
description of these investigations and discussion of data
validity are contained in the sampling plan prepared by
MK-Ferguson Company and Jacobs Engineering Group (MKF and JEG,
1988b).

The previous studies provide baseline information regarding
chemical soil contamination. The investigations detected
elevated concentrations of nitroaromatic compounds, inorganic
anions, pesticides, polychlorinated biphenyls (PCBs), metals,
and semi-volatile organic compounds. The interpretations in

this section take this historical information into account.

Each group of analytical parameters is discussed

separately. Figure 4-1 illustrates the sampling locations.
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These locations consisted of both biased and unbiased sampling
programs designed to detect contamination from Weldon Spring
Ordnance Works (WSOW) and Weldon Spring Uranium Feed Materials
Plant (WSUFMP) processes and sources. The locations of interest
are A-29, A-30, A-31, A-32, A-33, A-34, A-35, A-52, A-69, C-49,
c-50, C-51, c-53, C-54, D-74, D-79, D-83, D-87, D-89, D-90, and
D-91. "A" designates a biased location from WSUFMP processes;
"C" designates biased locations from WSOW processes; and '"D"
designates random locations. Analytical results of the chemical
parameters are shown in Appendix D.

Since no cleanup criteria guidelines for chemically
contaminated soil have been established, reference-level
concentrations have been created for discussion purposes in
order to identify chemically contaminated soil. This is not
intended to set a precedent but is for presentation purposes
only. For each contaminant, data from the previous
investigations were used to calculate mean background
concentrations. Standard deviations were calculated and upper
background limits for each contaminant were established by
adding two times the standard deviation to the corresponding
mean background concentration. Background limits for some
contaminants were established at their analytical detection
limits. Since nitroaromatics, PCBs, and some semi-volatile
organic compounds do not occur naturally, any concentration
above the detection limit was considered. Contaminants and
their corresponding reference levels are shown in Table 4-1.
The maximum depth of contamination for a particular borehole
location is shown in Table 4-2. Figure 4-1 illustrates the

areal extent of elevated contaminants.

4.1.1.1 Nitroaromatic Compounds

Nitroaromatic compounds (2,4-DNT and 1,3,5-TNB) were
detected at location C-49, which was the site of the
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TABLE 4-1 Contaminants and Corresponding Reference Levels

Reference Value? Boreholes
Contaminant (ng/g) Contaminated
Nitroaromatic 0* C-49
Nitrate 29 D-90
Nitrite 1 C-54
Sulfate 168 A-29, A-33, A-35, C-49
C-50, C-51, C-54, D-74
Fluoride 28.6 C-49
Aluminum 47,800 - -
Arsenic 25 A-30, D-74, D-83
Barium 681.2 Cc-50, C-51, A-52
Beryllium 4.2 - -
Calcium 9,500 A-30, A-33, D-91
Cadmium 1 A-30, A-33, D-83
Cobalt 71 - -
Chromium 75.2 - -
Copper 50 - -
Iron 58,200 C-49
Mercury 0.2 A-33, D-74, D-83, D-91
Potassium 1,000 A-30, A-33
Lithium 46 - -
Magnesium 6,830 A-30
Manganese 3,020 C-49, D-74
Molybdenum 49 - -
Silver 2 - -
Sodium 1,420 D-83
Nickel 52 - -
Lead 78 C-51
Antimony 12 A-32, C-50
Selenium 1 - -
Vanadium 104 - -
Zinc 116 A-32
Semi-volatile 0* A-31

* These contaminants are not found in nature; therefore
anything detected was considered contamination.
a Reference value = two times upper background
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TABLE 4-2 Maximum Depth of Contamination at Sampled Locations

Borehole Contaminant Depth of Contamination
Contaminated (ft)
A-29%* Sulfate 1 -5
A-30%* Arsenic, calcium, cadmium, potassium,

magnesium 0 -5
A-31* Semi-volatile 0 -1
A-32%* Antimony, zinc 0 -5
A-33%* Sulfate, calcium, cadmium, mercury,

potassium 0 -5
A-34 - - -
A-35% Sulfate, arsenic, calcium, cadmium,

mercury, potassium 0 -5
A-69 - - -
C-49 TNT, DNT, sulfate, fluoride, iron,

manganese 0 -10
C-50 Sulfate, barium, antimony 0 -4
C-51 Sulfate, barium, lead 0 -6
C-53 - - -
C-54 Nitrite, sulfate 0 -8
D-74 Sulfate, arsenic, mercury, manganese 0 -15
D-79 - - -
D-83 Arsenic, cadmium, mercury, sodium 0 -15
D-87 - - -
D-89 - - -
D-90%* Nitrate 8 -15
D-91%* Calcium, mercury 0 -7

oo
<

Coincides with radiologically contaminated zones.
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Trinitrating House of TNT Production Line No. 4 (4-T-9), at
maximum concentrations of 6.31 micrograms per gram (pg/g) and
1.88 pg/g, respectively. This contamination was observed four
feet below the ground surface, corresponding with the amount of
fill at that location (MKF and JEG, 1989a).

Although some nitroaromatic compound contamination was
detected in this area, analyses indicate that there is very
limited nitroaromatic contamination in the temporary storage
area (TSA) soils. Low level contamination is present only in an
isolated area.

4.1.1.2 Inorganic Anions

Elevated inorganic anion concentrations were observed in
the WSCP/WSRP areas in previous investigations. There are
numerous potential sources of this contamination. Nitric and
sulfuric acids were used in both the WSOW and the WSUFMP.
Spills and routine discharges from these facilities provided
mechanisms for soil contamination with inorganic anions. The
WSUFMP also used hydrofluoric acid which provided a potential

source for fluoride contamination.

An important consideration in evaluating inorganic anion
concentrations in soils is the naturally occurring levels
present in the soil at the WSCP/WSRP. Previous inorganic anion
soil data was statistically evaluated in the Interim Response
Action (IRA) Soils Report (MKF and JEG, 1988c) and onsite
background concentrations were determined. Offsite samples were
taken from areas unaffected by WSOW and WSUFMP processes. These
offsite data were used to establish the validity of the earlier
statistical background values. Onsite and offsite background
levels were approximately the same. The specific procedures and
methods used to develop these data can be found in the Phase II
Soil Characterization report (MKF and JEG, 1989a).
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4.1.1.2.1 Nitrate. Elevated nitrate concentrations
were observed in the soil near Buildings 435 and 436. Locations
A-32 and A-34 exhibited slightly above-background concentrations
in surface (0 to 1 ft) samples. This contamination is probably
related to WSUFMP usage of these buildings. The 8- to 15-ft
interval at Location D-90 contained 427 pg/g nitrate. The
source of this contamination is not known.

4.1.1.2.2 Sulfate. Sulfate contamination is fairly
widespread across the WSS. Elevated sulfate concentrations were
detected at locations A-29, A-30, A-31, A-33, A-35, C-49, C-50,
C-53, and D-91. Locations C-49, C-50, and C-53 correspond to
WSOW building locations. This contamination originated as
wastewater from WSOW processes. The contamination appears to be
limited in areal extent and restricted to the upper 5 ft of
soil. Concentrations range up to 1,407 pg/g. Locations A-29,
A-30, A-31, A-33 and D-91 are clustered around several WSUFMP
support facilities. Sulfate concentrations are generally less
than 200 pg/g. These elevated levels are present in subsurface
samples, indicating contamination from WSOW fill sources rather
than from the equipment stored there.

4.1.1.2.3 Fluoride. Fluoride contamination was
detected 4 ft to 6 ft below the surface at location C-49 at a
concentration of 112 pg/g. This location also contained
elevated sulfate and nitroaromatic concentrations. The source
of the fluoride contamination at this location is not known, but
the extent appears to be limited, based on other sampled

intervals and adjacent borings.
4.1.1.3 Metals

Because acid was used in the processes at the WSOW and the
WSUFMP, the soil is likely to be contaminated with metals. The

general WSOW process included the use of nitric and sulfuric
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acids. Many buildings used lead sheeting to reduce sparking.
The nature of the material present in the uranium ore processed
at the WSUFMP increased the potential for metal contamination.
Samples from the WSOW biased sampling program were analyzed for
the following metals: aluminum, antimony, barium, iron, lead,
magnesium, and manganese. Samples from the WSUFMP biased
sampling program were analyzed for the complete U.S.
Environmental Protection Agency's Contract Laboratory Program
(CLP) metals list.

Elevated metal concentrations were observed at numerous
locations throughout the WSUFMP biased sampling program.
Slightly elevated concentrations of calcium and mercury were
observed at numerous locations. A general explanation of these
elevated concentrations is provided in the following paragraphs.

Slightly elevated calcium concentrations are generally
attributable to the use of limestone aggregate in many areas.
Limestone was not specifically sampled, but limestone-soil
mixtures were. Slightly elevated calcium levels are not of
concern, given the high, naturally-occurring background
concentrations.

Very low concentrations of mercury were observed at many
locations. The background concentration of mercury is below the
method detection limit of 0.1 pg/g. The slightly elevated
concentrations are generally below 0.3 pg/g. Mercury was
probably used in instrumentation throughout the WSCP and may
have been present in the processed ore. Low concentrations can
be expected, given the operational history of the site.

Limited amounts of metal contamination related to WSOW
sources were detected. However, elevated magnesium levels were
observed at location C-50. This location is either in or near

an area of WSOW wastewater production. The exact source of
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contamination is not known, but it is probably related to the
dissolution of magnesium fittings and/or equipment by acidic

wastewater. This magnesium contamination is not widespread,

according to results from adjacent samples and boreholes.

Elevated concentrations of barium were also observed at
locations C-49, C-50, C-51, and C-54. These concentrations
range from slightly above to three times the upper background
limit.

Locations C-49 and C-50 exhibited above-background aluminum
levels. These locations are in areas where acidic wastewater
was generated or transported. Many of these aluminum
concentrations were less than twice background. These slightly
elevated levels are not sufficient to affect groundwater or
surface water. Background concentrations of aluminum in area
soils range up to 27,700 pg/g, which is not unusual given the
clay soils present (1989a).

Samples collected from locations A-30, A-32, A-33 , and A-35
contained elevated arsenic, aluminum, magnesium, potassium,
selenium, and vanadium concentrations. Magnesium and arsenic
were the only metals detected at elevated concentrations in
surface soils. The remaining metals are present in subsurface
soils. This contamination is related to the miscellaneous uses
of the building and/or to the radiologically contaminated debris
stored in and around these buildings. The extent of
contamination is limited to the area immediately adjacent to
these structures.

Two locations, D-74 and D-83, contain elevated
concentrations of arsenic, barium, cadmium, cobalt, nickel and
sodium. The source of shallow contamination is not known, but

deeper contamination may be related to seepage from the WSRP.
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4.1.1.4 Pesticides

Pesticides were not manufactured at the Weldon Spring Site,
but they may have been used to control insects. No pesticide

contamination has been detected in the location of the TSA.

4.1.1.5 Polychlorinated Biphenyls

Polychlorinated biphenyls (PCBs) were used as a dielectric
fluid in oil-cooled transformers. PCBs were also used as
lubricating fluids in numerous buildings. Spillage resulting
from normal transformer servicing and leakage is the primary
mechanism for PCB soil contamination. No PCB contamination has
been detected in the TSA.

4.1.1.6 Volatile Organic Compounds

Both the WSOW and WSUFMP processes included the use of volatile
organic compounds such as toluene, hexane, and ethyl ether. No
volatile organic compounds indicating contamination have been
detected in the soils in the TSA. The absence of volatile
organic compounds supports the conclusion that uncontrolled
waste disposal did not occur and that chemicals stored in the

WSCP buildings were not spilled or dumped into the soil.

4.1.1.7 Semi-Volatile Organic Compounds

Semi-volatile organic compounds (SOCs) were detected in
previous investigations at the WSCP/WSRP (MKF and JEG, 1988c).

Various compounds associated with coal, petroleum products,
and incomplete combustion of organic material were observed in
several samples. No semi-volatile organic contamination has
been found in the TSA.
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4.1.2 Radiological Contamination

Several radiological contamination surveys have been
conducted at the WSS since the WSUFMP was shut down in 1966.
Data from these studies are used here to identify the areas most
likely to contain contaminated soil.

Since there are no guidelines at present, reference-level
concentrations were created in order to provide benchmarks from
which soils characterization data could be interpreted. Zones
were identified by reference levels rather than guidelines.
Reference-level concentrations were chosen in the same way for
Ra-226, Ra-228, and Th-230, namely 5 picocuries per gram (pCi/g)
in soils from ground level to 6 inches in depth and 15 pCi/g in
soils lying beyond 6 inches in depth. These concentrations
correspond to those stated in 40 CFR 192, which applies to the
U.S. Department of Energy (DOE) Uranium Mill Tailings Remedial
Action Project, and to DOE guidelines for surplus facilities.
The reference-level U-238 concentration is 15 pCi/g regardless
of depth. It must be emphasized that these reference-level
concentrations are not site-specific guidelines developed for
unrestricted use. These concentrations were developed for
presentation purposes only. The estimated zone areas, depths
and volumes were based upon these reference-level concentrations
and will change if final site-specific guideline concentrations

differ from these reference levels.

The reference-level concentrations were used to determine a
mixture rule concentration in the following manner. The
individual radionuclide concentrations detected in each soil
sample were divided by the corresponding reference level and
summed. If the sum of these fractions was greater than or equal
to one (unity), the sample was considered to contain an

above-mixture rule concentration. This determination is
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consistent with DOE guidance (DOE, 1988). Analytical results of

the radiological contamination are shown in Appendix E.

For presentation purposes the site was divided into eleven
regions; Regions 8 and 11 are within the TSA. The
interpretation of all soils characterization data resulted in
the creation of zones containing above-reference radionuclide
concentrations. A portion of Regions 8 and 11 as they pertain
to the TSA are shown in Figure 4-2.

4.1.2.1 West Raffinate Pits Area - Region 8

Region 8 is located in the southwest section of the WSS and
contains raffinate pits numbers 3 and 4 and an open area to the
south. Aerial photographs taken in the mid-1970s show equipment
and debris which was removed from Buildings 101, 103, and 105 by
the Army during WSCP decontamination operations, and stored on
the surface of Zones 2, 3, and 4 of the region. This equipment
was removed at some point after the photograph was taken and
probably deposited into Raffinate Pit No. 4, where large
quantities of equipment are currently visible. Zones 2, 3, and

4 are presently free of equipment.

Extensive walkover scans also were performed by the PMC in
some areas where above-reference-level radionuclide
concentrations were found. Analysis of these measurements
identified four zones of above-reference-level radionuclide

concentrations as shown in Figure 4-2.

4.1.2.1.1 Zone 1. The depth of above-reference-level
radionuclide concentrations in Zone | is estimated at 6 inches
based on the near-surface sample results. Boundaries of this
zone were determined based on a walkover scan of the area
performed by the PMC. This scan identified the areal extent of

above-background concentrations of gamma-emitting
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radionuclides. Soil sample analyses indicated an above-
reference-level U-238 concentration ranging up to 186.0 pCi/g,
along with near background Ra-226 and Ra-228 concentrations.

The proximity of a site roadway to this sample location suggests
the possibility of an inadvertent spill from a vehicle carrying

uranium-contaminated material.

4.1.2.1.2 Zone 2. Aerial photographs taken in the
mid-1970s show equipment and debris in this zone and also in
Zones 3 and 4. This equipment and debris came from Buildings
101, 103, and 105 and were placed in this area by the Department
of Army during WSCP decontamination activities. Radionuclide
concentration ranges found in Zone 2 were: U-238 from 3.7 to
2,259.3 pCi/g, and Ra-226 and Ra-228 each from 0.4 to 2.0 pCi/g.

One borehole, number 337, and four near-surface sample
sites, numbers 617, 623, 624, and 625, are located in Zone 2.
All soil samples taken from these locations were analyzed for
U-238, Ra-226 and Ra-228 except for samples from borehole 377,
which were analyzed for Th-230 only. Sample location 617 was
drilled to 2.5 ft and contained a relatively high U-238
concentration of 226.0 pCi/g in the 0-to-0.5-ft sample, followed
by a decreasing U-238 concentration gradient to maximum depth
with an above-reference-level concentration extending to 1.5 ft.
All Ra-226 and Ra-228 concentrations were near-background
levels. The high surface concentration and decreasing gradient
are probably due to surface deposition from uranium-contaminated
equipment previously stored at ground level. Sample location
623 was drilled to 4 ft and contained an erratic U-238
concentration gradient with a high (2,259.3 pCi/g) 0-to-0.5-ft
concentration which decreased to 2.5 ft, followed by an
increasing concentration with depth. The high surface
concentration is probably due to surface storage of contaminated
equipment. The erratic concentration gradient with depth may be
due to burial of radioactive material, though there is no burial
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history in this area. Ra-226 and Ra-228 concentrations were
near background levels in all samples here as was the case for
all samples in this zone that were analyzed for radium isotopes.

Near-surface sample sites 624 and 625 contained above-
reference-level U-238 concentrations to 6 in. and 1 ft
respectively. Both locations contained near-reference-level
concentrations to these depths, probably due to U-238 transport
via sheet water flow from nearby areas of high surface level
U-238 concentrations. Borehole 377 was drilled to 5 ft with all
associated soil samples indicating background concentrations of
Th-230 which, along with the radium data, provides further
evidence of uranium being the only radiological contaminant
present. Based on the above-reference-level depth of 4 ft in
borehole 623 and the above-reference-level depths found at
locations 617, 624, and 625, Zone 2 is estimated to average 2 ft
in depth.

4.1.2.1.3 Zone 3. Material and debris were previously
stored on the ground surface of Zone 3. Four near-surface
sample sites, numbers 611, 612, 613 and 615, and two boreholes,
numbers 373 and 616, were taken in this zone. Soil samples from
locations 611, 612, 613, 615, and 616 were all analyzed for
U-238, Ra-226, and Ra-228, while samples from location 373 were
analyzed for Th-230. Radionuclide concentration ranges found in
Zone 3 were: U-238 from <2.4 to 171.2 pCi/g, Ra-226 from <0.4
to 5.8 pCi/g, Ra-228 from 0.8 to 5.1 pCi/g, and Th-230 from 1.1
to 2.1 pCi/g.

Sample sites 612 and 613 were drilled to 2 ft and to 6 in.
respectively and contained relatively high U-238 concentrations
of 103.2 and 149.7 pCi/g respectively in the 0O-to-0.5-ft
samples. Sample site 612 contained above-reference-level U-238
concentrations to 1 ft and a decreasing U-238 concentration

gradient from surface to 2 ft deep. The relatively high surface
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concentrations in both locations and the decreasing
concentration gradient at sample site 612 could be due to
surface spills containing high uranium concentrations arising
from previous surface storage of equipment and debris. All
Ra-226 and Ra-228 concentrations were near background levels in
these locations, further suggesting that the main radiological

contaminant here is uranium.

Near-surface-sample sites 611 and 615 and borehole 616 were
drilled to 0.5, 1 and 5 ft respectively and contained similar
surface U-238 concentrations ranging from 11.2 to 43.6 pCi/g.
Sample site 615 and borehole 616 contained above-reference-level
U-238 concentrations to 6 in. and to 1 ft respectively with
below-reference-level U-238 concentrations in all other
samples. All samples in these three locations contained near
background Ra-226 and Ra-228 concentrations. The U-238
concentrations found at these locations could have been due to
spills containing low uranium concentrations or surface water
flow from areas of higher surface uranium concentrations.
Borehole 373 contained near background Th-230 concentrations in
all samples which, along with the near background radium
concentrations observed in all other soil samples, indicates

uranium to be the primary contaminant in Zone 3.

The depth of above-reference-level radionuclide
concentrations in Zone 3 is estimated to be 1 ft based on an
average of the depths found in near-surface sites 612, 615, and
616.

4.1.2.1.4 Zone 4. Zone 4 lies immediately south of
Zone 3. The mid-1970s aerial photographs show equipment and
debris stored on the surface of this zone at that time.
Boreholes 370 and 371 and near-surface-sample sites 600, 601,
603, 605, 606, and 607 are located in Zone 4. Soil samples from
boreholes 370 and 371 were analyzed for Th-230 and all other
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samples were analyzed for U-238, Ra-226 and Ra-228.
Radionuclide concentration ranges found in Zone 4 were: U-238
from 2.4 to 231.7 pCi/g, Ra-226 from 0.7 to 3.8 pCi/g, Ra-228
from 0.5 to 2.6 pCi/g, and Th-230 from 0.8 to 2.4 pCi/g.

Sample locations 601 and 607 were both drilled to 5 ft.
Location 601 contained an above-reference-level U-238
concentration in the 0-to-0.5-ft sample and below-reference-
level U-238 concentrations beyond. Location 607 contained an
above-mixture-rule concentration in the 0-to-0.5-ft sample due
mainly to U-238 since all Ra-226 and Ra-228 concentrations found

in these borehole samples were near background levels.

Boreholes 370 and 371 were also drilled to 5 ft and all
associated soil samples from these boreholes contained
near-background Th-230 concentrations. The presence of near-
background Ra-226, Ra-228 and Th-230 concentrations in the
borehole soil samples analyzed for these nuclides, along with
the observed U-238 concentrations, indicates uranium to be the

primary contaminant here.

Near-surface-sample sites 600, 603, 605 and 606 were all
taken to 6 in. and all samples were analyzed for U-238, Ra-226
and Ra-228. Sample sites 600, 603 and 605 contained U-238
concentrations in the narrow range of 13.3 to 26.4 pCi/g while
sample site 606 contained a high U-238 concentration of 231.7
pCi/g. Sample site 606 could have been near a concentrated
uranium deposition arising from equipment previously stored on
the surface, while sites 600, 603, and 605 could have been near
spills of lower uranium concentrations or due to surface water
flow which could have transferred uranium from areas such as
site 606. All near-surface soil samples contained
near-background Ra-226 and Ra-228 concentrations, again

indicating uranium to be the primary contaminant.
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The depth of above-reference-level radionuclide
concentrations in Zone 4 is estimated at 6 in. based on
boreholes 601 and 607 results. Boundaries of this zone were
based on a walkover scan performed by the PMC which identified
the areal extent of above-background concentrations of gamma-

emitting radionuclides.

4.1.2.2 East Raffinate Pits Area - Region 9, Zone 1

Region 9 is a rectangular-shaped area located directly east
of Raffinate Pit No. 3. This region was characterized by 52
boreholes containing a total of 246 borehole soil samples, 10
near-surface-sample sites containing a total of 14 soil samples,
55 surface and one-meter exposure rate measurements, eight
spectrometer measurements, and eight FIDLER measurements.
Results of soil sample analyses, exposure rate measurements, and
spectrometer measurements identified two zones that were found
to contain soils with above the reference-level radionuclide
concentrations. The region and zone boundaries as well as most
sample locations are shown on Figure 4-2. The southern portion

of Zone 1 is of interest for purposes of this report.

Radionuclide concentration ranges found in samples from
Zone 1 are: U-238 from <0.3 to 12.9 pCi/g, Ra-226 from 0.4 to
7.5 pCi/g, Ra-228 from 0.6 to 8.9 pCi/g and Th-230 from 0.8 to
8.9 pCi/g. Thirty-three boreholes were taken within the zone to
depths ranging from 2 to 20 feet. Soil samples from 28 of the
33 boreholes were analyzed for Th-230; samples from seven of the
boreholes were analyzed for U-238, and samples from borehole 503
were analyzed for Ra-226 and Ra-228 in addition to U-238.
Nineteen of the 33 boreholes taken within Zone 1 contained
above-reference-level Th-230 concentrations to 0.5 foot; four
other boreholes contained above-reference-level U-238
concentrations to 0.5 foot. Samples from borehole 503 indicated
near background concentrations of Ra-226 and Ra-228.
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Seven near-surface samples were taken within this zone to
depths ranging from 0.5 to 10 feet. All soil samples from these
locations were analyzed for U-238, Ra-226, and Ra-228. Near-
surface location 664 contained above-reference-level
concentrations of Ra-226 and Ra-228 to the maximum sampling
depths of 0.5 foot. Near-surface location 665 contained above-
reference-level U-238 and Ra-228 concentrations to the maximum
sampling depth of 0.5 foot. The five remaining
near-surface-sample locations did not contain any

above-reference-level concentrations.

A possible mode of contaminant transport in Zone 1 is
airborne deposition of raffinate particulates originating from
the pits during dry periods. Raffinate Pits 1 and 2 have at
times been void of surface water. This would allow for
surrounding soils to become contaminated via windblown raffinate
sludge. This mode of contaminant transport is consistent with
the finding of low radionuclide concentrations confined to the

surface soil.

The average depth of above-reference-level radionuclide
concentrations in Zone 1 is 0.5 foot based on results from the
23 boreholes and two near-surface locations containing above-
reference-level concentrations. Boundaries of Zone 1 were drawn
to include the natural drainage between Raffinate Pits 1, 2, and
3 since runoff could have dispersed above-reference-level

radionuclide concentrations throughout soils in the drainage.
4.1.2.3 Southeast Area - Region 11, Zone 2

Region 11 includes the southeast section of the WSCP. This
region contains non-process buildings 302, 432, 427, 434, 435,
and 436. Buildings 434, 435, and 436 were used for storage
space. Building 302 was used for magnesium storage. Building

432 was a proof sampler associated with the process sewer system.
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For purposes of this report only Zone 2 of Region 11 will
be discussed because Zone 2 is the only zone of Region 11 within
the TSA footprint.

Zone 2 is located in the southwestern section of Region 11
in the areas surrounding Building 435 and 436 (storage
facilities). This area contains equipment and debris that was
removed from buildings 101, 103 and 105. These materials are
surficially radiologically contaminated and include drinking
fountains, stainless steel piping, forklifts, steel tables,

55-gallon drums, wooden pallets and gasoline engines.

Borehole 376 was drilled along the west side of Building
436. This borehole was drilled to 8 ft and was analyzed for
Th-230 only. Results indicated near-background concentrations
in all samples. Borehole 622 was drilled to 5 ft and was
analyzed for U-238, Ra-226, and Ra-228. Results indicated an
above-reference-level U-238 concentration to 6 in. and

near-background Ra-226 and Ra-228 concentrations.

Surveys performed by the PMC have identified above-
background levels of beta-gamma-emitting radionuclides on the
equipment and debris stored in this area. Since this equipment
originally came from process buildings 101, 103, and 105, loose
contamination on the equipment surface could have been removed
by precipitation and transported to the ground surface below.
The shallow depth of above-reference-level U-238 concentrations
found in borehole 622 may be due to surface deposition occurring
in this manner.

The depth of above-reference-level concentrations is
estimated at 6 in. based on borehole 622 results. The
boundaries of Zone 2 include all equipment and debris stored
outside of buildings 435 and 436.
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4.2 WATER QUALITY DATA

The following results are based on the sampling done in the
third quarter of 1988. This information comprises background
data for the monitoring wells in the TSA. Each group of
analytical parameters will be discussed separately. See
Appendix A.

The analytical categories assessed were inorganic anions,
nitroaromatic compounds, radiochemical parameters, metals, and
total organic carbon (TOC). The inorganic anions include
nitrates, sulfates, chlorides, and fluoride. The nitroaromatic
conipounds include 2,4,6-DNT (dinitrotoluene); 2,6-DNT; 2,4-DNT;
nitrobenzene; 1,3,5-trinitrobenzene; and 1,3-dinitrobenzene.
The radiochemical parameters include uranium, radium-226,
thorium-230, and thorium-232. The metals include all those on
the U.S. Environmental Protection Agency Contract Laboratory
Program (CLP) list. Lithium and molybdenum were added to the
metal parameters. Lithium was used in Building 404, the
Metallurgical Pilot Plant; is present in the raffinate pits; and
was detected in previous groundwater studies done by the United
States Geological Survey (MKF and JEG, 1989b). Molybdenum is
often naturally associated with uranium ore.

4.2.1 Nitroaromatic Compounds

Currently, no primary or secondary drinking water standards
have been promulgated for any of the six nitroaromatic compounds
listed above. The most applicable regulatory guidelines or
comparative standards for levels of nitroaromatics in water are
the Ambient Water Quality Criteria. For 2,4-DNT, the criterion
is 0.1l micrograms per liter (pg/L) (toxicity).

Of the nitrotoluene derivatives analyzed (trinitrotoluene;

2,4-dinitrotoluene; and 2,6-dinitrotoluene), monitoring well
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MW-3001 detected a value of 0.81 pg/L 2,4-dinitrotoluene while

nothing was detected in the other monitoring wells.

The nitrobenzene derivatives analyzed include nitrobenzene;
1,3,5-trinitrobenzene; and 1,3-dinitrobenzene. The levels
ranged from 0.33 pg/L to 2.17 pg/L and from 0.06 pg/L to
0.53 pg/L for nitrobenzene and 1,3,5-trinitrobenzene,
respectively. 1,3-dinitrobenzene was not detected in the wells
of interest.

The deeper wells, MW-2019 and MW-3002, exhibited higher
levels of nitroaromatics than the shallower wells. The source

of this contamination is unknown.
The source of nitroaromatic contamination is likely the
overflow of disposal lines and/or the discharge of wastewater to

surface drainageways.

4.2.2 Inorganic Anions and Groundwater Quality

Nitrate concentrations above the Federal Ambient Water
Quality Regulations and Criteria have been detected in three
wells. The standard issued in the Safe Drinking Water Act for

nitrates as nitrogen (N) is 10 milligrams per liter (mg/L).

The U.S. Environmental Protection Agency (EPA) secondary
standard for sulfate in drinking water is 250 mg/L. No

monitoring wells have exceeded this value.

The maximum contaminant level for fluoride is 4.0 mg/L
(40 CFR 141.11). A secondary maximum contaminant level for
fluoride is 2.0 mg/L (40 CFR 141.11). No monitoring wells have
exceeded the primary or secondary standard.
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The EPA secondary standard for chloride in drinking water
is 250 mg/L. No monitoring wells have exceeded this value.

Each of the contaminant types is discussed separately below.

4.2.2.1 Nitrates

Nitric acid was used in the production of trinitrotoluene
(TNT) and dinitrotoluene (DNT) at the WSOW.

According to soils data (MKF and JEG, 1989a), nitrate
concentrations in the groundwater are not directly attributable
to conditions in the soils at the WSOW. Nitrate levels detected
in the soils were not in sufficiently high concentrations to be
considered as a source of the groundwater concentrations of
nitrates. Instead, the primary source appears to be seepage
from the raffinate pits. The raffinate pit sludge contains
nitrates up to 76,638 mg/g (MKF and JEG, 1989b).

Nitrates were detected at levels below the drinking water
standards for nitrogen in one of the deeper screened wells
(MW-2019). Two of the shallower wells (MW-2018 and Mw-3001)
exceed this standard.

4.2.2.2 Sulfates

Sulfate concentrations in the TSA are not above the
250 mg/L water quality standard, but levels range from 19.8 mg/L
to 7.0 mg/L. From the chemical soil characterization study,
sulfate-contaminated soil was found upgradient of Mw-3001 and
MW-3002 (located at WSOW building locations) and MW-2018 and
MW-2019 (WSUFMP support facilities). Groundwater contamination
for MW-3001 and MW-3002 could have originated from wastewater
from WSOW processes and for MW-2018 and MW-2019 from WSOW fill
sources rather than the equipment stored there.
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4.2.3 Radiochemistry

Groundwater samples collected from monitoring wells at the
WSCP/WSRP areas were analyzed for total uranium, Ra-226, Th-230,
and Th-232. Th-230 was detected in MW-2019 but was below 5
pCi/L. Th-232 and Ra-226 were not detected in any monitoring
wells during this phase of sampling.

MW-3009 has consistently exhibited uranium activity above
the established background value of 3.4 pCi/L although in the
past it has exceeded 40 pCi/L. MW-3019 showed above-background
activity of uranium in the third quarter of 1988. It was
installed in 1988 and sampled for the first time in that
quarter. Additional data from this location are needed before

substantive remarks can be made regarding uranium activity.

In many cases, the source of above-background uranium
activity in the groundwater can be attributed to the position of
the well relative to the raffinate pits. MW-3019 is
hydraulically downgradient from the raffinate pits and shows
background or slightly elevated uranium activity. This is
probably attributable to the raffinate pits.

4.2.4 Metals

Only calcium, magnesium, molybdenum, and sodium were
detected in a sufficient number of monitoring wells at the
WSCP/WSRP to establish a value for the upper bound of background.

For calcium, the upper bound of background value is 102,195
pg/L. The high value for calcium concentrations results from
calcium being a major constituent of limestone, and therefore
being ubiquitous to this environment. Certainly the above-
background calcium concentration in MW-3001 can be accounted for
by the proximity of this well to the raffinate pits. The
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surface water in the pits has very high concentrations of
calcium, on the order of 900,000 pg/L (MKF and JEG, 1989b).

Magnesium was used as a process material during the
operation of the Feed Materials Plant in Building 301 (the
metals plant) and Building 302 (the magnesium building). The
upper bound of background for magnesium is 60,333 pg/L. This is
close to, but does not exactly fit, the calcium distribution.
Wells with above-background magnesium are MW-3001 (raffinate
area well), and MW-2018. Both of these wells also show

above-background calcium.

The upper bound of background for molybdenum is 26.16 pg/L.
MW-3001 shows an elevated molybdenum concentration of 57.50 pg/L.

The upper limit of background for sodium is 32,181 pg/L.
MW-3001 shows elevated sodium concentrations of 55,130 pg/L.

Ten of the 25 metals (Hazardous Substance List metals plus
lithium and molybdenum) -- arsenic, barium, beryllium, cadmium,
chromium, lead, nickel, mercury, selenium, and silver -- have
been assigned Drinking Water Maximum Contaminant Levels (MCL) by
the EPA (40 CFR Part 300).

Arsenic, beryllium, cadmium, chromium, lead, nickel,
selenium and silver were not detected in any of the wells
concerned. Barium, which has an MCL of 1,000 pg/L, was detected
in well MW-3009. This well had a barium level of 1,310 pg/L.
Mercury was detected above the MCL of 0.2 pug/L, in MW-3001 and
MW-3002, which are located near the raffinate pits. Selenium

was not detected in any well nor was silver.

Metals for which MCLs have not been established may
nevertheless be of regulatory concern for other reasons.

Alternative guidance such as that which may be provided by EPA
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research may have to be consulted. There are insufficient data
on several metals to permit development of MCLs for drinking
water. These metals are aluminum, antimony, cobalt, copper,
iron, lithium, manganese, potassium, thallium, vanadium, and

zinc.

Aluminum, antimony, copper, cobalt, thallium, and vanadium
were not detected in any wells. Lithium was detected in
MW-3001; this could be attributed to transport of contaminants
from the raffinate pits (a lithium point source). Manganese is
a primary metal in pyrolusite which is present naturally in the
overburden layers at the WSCP/WSRP. Manganese was detected as
follows: MW-2018, 7 pg/L; MW-3001, 96.5 pg/L; MW-3002,

24.30 pg/L; and MW-3010, 5 pg/L. Potassium can be somewhat
ubiquitous in limestone and was detected in MW-2019 at
15,740 pg/L.

4.3 BUILDINGS 435, 436, 437, AND 438

As shown in Figure 4-3, Buildings 436, 437 and 438 are
located within the footprint of the TSA and therefore will be
demolished prior to construction. Building 435 will be
demolished prior to construction to provide sufficient
maneuverability. At present, no structure or piece of equipment
can be released from the WSCP for unrestricted use without
further radiation measurements being performed. The
characterization information provided in Appendix G separates
structural components into two categories: (1) contaminated and
not releasable for unrestricted use without some form of
decontamination and (2) potentially releasable for unrestricted
use without decontamination. If an attempt is made to release
items in category 2 for unrestricted use, then at a minimum,
spot-check measurements will be required of areas which were
inaccessible when the characterization measurements were

performed. 1In many cases, items determined by characterization

TEMPSTOR/TXTJOANN 75




_ 106 - d3-3121S P —— |
a swan 12370Nd YNEOM

i
1

[i7]
i

an)
OYSIZH090 - S00V-30 | ve susawons nascir noRmOR QD)

RSO P AU

Slld 3LVNIddVH ONV .m.z.<.._m
TVOINIHOD ONIHDS NOQTIM|—=e -

€-¥ 3HNOIL —

BISSANMNRL ‘20AIV WVO
ADY3ANI JO LIN3IWiIWVHIQ 'S ‘N
¥-0.20-10-0-M0.3-12IS ON ININNDOG 3IxM

1334 3VS

00¥ m~ o 00z

1035073 ATIVWHON)

39VHOLS DNINVML 34 e -
FOVHOLS WIONIAD v
oreaviL 34 acy .
oVN0LS (1% -
NOILY1SENS TYOW19313 s ovi0LS iy :
IS e 3oveo1s (1 vy \
0300¥08 00 :z======= vvals see
OVOH GIVAVND —===—==— * vee
- 30VE01S ey 108 114 N
(31FWONOD HO LIVHASY) OVOM QIAVY NI WNVS J00Ud 2%y ALvndivy i
=}
IS 008 1ty L L e ol
1" r
TEGER] 3ovivo Jowvewy ot
SAUTNS GBIV IR 62y ol
ANV SYO INVINE ONY INNdONd oz o
LN INIRLVINL SO AVvSd 129 A 7% S0l ol
WYL WILWM 031VAIT 02 t
oHE 1NV v feod
291 51 VI siv _
VOLYWINONT YRS AVD s
FOVHOLS INGIRAND3 GNY NOLLYIHSEY YO dvios viv
FEN0H AWM ONY ¥IMOL ONIO00 0 i
NOLYISENS vom19313 21 &L
SIS oiv - e
NOLLYHASMNGY eov
SIOLS OV TINVHIINVI w0oe
t N TL)
ABOLYVEORY Lo Ga1wI13
JNOHRIVM sor LN (e 00006t
ANVIWAOY 10V 20% esov e )
ANVIUXON SLV I 10 veor %
MY LONd TYOMTIVIIN 20 vl 2
1NV 10 WOMBO sov — e
A wvass 1o =
IOVUOLE O £o¢ [ S T | W
0aW0 30VHOLS M IOV 208 "
1NV Swiam 108 ] Red
RN
N ao
RN
PRIV NYL LTVE NIO 202 e N\ -
1NV 1TVE NIR0 102 f g S N
i
N H
S
A .a.”ﬂlt//d h i
JOVNOLS R on 9, ,/A e H
JovNoLs wika o0 ey 3 u
u
ANZAOOTY OV LN v0t u.:v / / ///;rf\
N )i 4 -
YTNYE 00Ud 01 m
NOILIVMLXI ¥3H13 ONV 6L L) O H
2ovHo1s vo! AN \ oot K
NOLIVEIINIQ ONY NOVLEIOK €01 ./.ﬂl A==
WY RYL ANINI3 ezo! . < . 103507 =27 «
PRIV VYL AMINL3N vzo! » s >Ji§2<\\‘ e ﬁs
£ 3 H 31w 2 ~— o
LNV ONIINYS ONY NOLIVIWI3ES (334 1o g & 5 Be: N
v3UY 4o §

NOLLYNOIS3Q SNIAWE ) E




measurements to be potentially releasable for unrestricted use
will require radiation measurements performed on 100 percent of
the surface area of the item prior to release from the Weldon
Spring Site.

The following sections describe the chemical and

radiological contamination of each of these buildings.

4.3.1 Building 435

4.3.1.1 Chemical Contamination

4.3.1.1.1 Asbestos-Containing Material (ACM) - Building

435 was not heated by steam and does not have any insulated

pipes. The four fume hoods and a small oven are made of
transite siding material. These were not sampled because they
are known to contain asbestos. One bulk sample was taken of the
fiberboard material from the walls of the small office in the
center room (Table F-1 in Appendix F). Asbestos was not
detected in this sample. The fume hoods and oven contain an
estimated volume of approximately 35 cubic feet of non-friable

asbestos-containing material (ACM).

Several other materials such as hard hats and a fire hose

which might contain asbestos were found in the building.

4.3.1.1.2 Polychlorinated Biphenyls (PCBs) - A total of
eight PCB swipe samples were taken in Building 435. The

analytical results of the samples are presented in Appendix F,
Table F-2. The analyses indicated concentrations ranging from
non-detectable, <1 pg/100 cm?, to 31 pg/l00 cm2. The second
room from the south seems to be the only room with PCB
contamination. The PCB waste generated during the cleanup
effort in this building cannot be estimated based upon the

samples collected and analyzed. All of the samples were taken
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on concrete floors which were covered with dust and debris. The
floor in the second room from the north was covered with
water-treatment chemicals. There are three fluorescent light
fixtures in the building which are known to contain PCBs in the
ballasts. No other equipment that might have PCB contamination

was noted.

4.3.1.2 Radiological Contamination

Building 435 has been surveyed twice: once by Ryckman,
Edgerly, Tomlinson and Associates (RETA), and once by the PMC.

RETA performed a radiological survey on this building in
1977. The RETA survey included:

21 total alpha measurements
14 removable alpha measurements

34 total beta-gamma measurements

o O O O

36 total gamma measurements

All measurements on loose surface contamination were at the
"releasable" level, but only about 30% of the total surface
contamination measurements were at this level. Approximately
17% of the rest were at the "moderately contaminated" level.

All other total surface contamination measurements were at the
"highly contaminated" level. These estimates were based on the
assumption that the only significant activity in this building
is due to natural uranium, although RETA performed no
radionuclide analyses on loose surface material to confirm

this. RETA found that most of the high readings were associated
with contaminated equipment stored in this building, and they
suggested that the building would probably be releasable if the
equipment were moved and the building cleaned (RETA, 1978).
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The PMC survey included:

6 bulk samples

300 total beta-gamma measurements
300 removable alpha measurements
1 core sample

equipment scans

8 airborne particulate samples

© 0 0 0 0o o o

4 radon/thoron gas samples

Six bulk samples were collected in this building. The
average activity of each radionuclide found in the samples is

given below:

Radionuclide Activity (pCi/g-dry)
Ra-226 8.5 + 2.0
U-234 193.7 + 61.5
U-235 8.8 + 4.6
U-238 191.7 + 59.0
Th-230 12.3 + 3.2
Th-232 1.3 + 0.8
Th-228 4+ 1.6

Based on these results, the PMC concluded that natural
uranium is the predominant radionuclide in this building. Alpha
and beta-gamma measurement results as well as determination of
releasability based on the PMC key criteria and natural uranium

release criteria are summarized in Appendix G, Table G-1.

One core sample was taken on the floor. The total beta-
gamma activity at this location was 4,620 disintegrations per
minute per 100 square centimeter area (DPA) after dust was
removed. After core removal, the total activity was 595 DPA,

above the minimum detectable amount (MDA) of the detector. This
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suggests that the floor is volumetrically contaminated, so

surface release criteria do not apply to it.

An inventory of equipment in Building 435 along with
associated scanning results is on file with the PMC. Most
equipment either did not meet PMC key criteria and/or natural
uranium release criteria, or was determined by the contractor to

be not releasable at present.

The results of the air samples collected in this building
are presented in Appendix G, Table G-2 . One Type F sample was
above the background concentration which, along with the
near-background concentration measured by both Type M detectors,
suggests the presence of above-background thoron concentrations
here. However, the other Type F sample measured a
near-background concentration, and Th-228 concentrations
measured in the bulk sample results are not high enough to
indicate a source of above-background thoron concentrations.
All measured radon and thoron concentrations are below DAC
guidelines. All eight breathing zone samples were analyzed for
long-1lived alpha activity and all concentrations were below

derived air concentrations (DAC) guidelines for U-238.

4.3.2 Building 436

4.3.2.1 Chemical Contamination

4.3.2.1.1 Ashestos-Containing Material - Building 436

was not heated by steam and does not have any insulated pipes.
Eight bulk asbestos samples were taken of suspected ACM
throughout the building. All of the results were negative for
asbestos (Table F-3 in Appendix F). There are, however, some
other asbestos-containing materials: several clutch plates,
welding gloves, and some machines with asbestos gaskets. Other

asbestos-containing material may be found in the stacks and
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crates of equipment that are currently inaccessible. All of the
asbestos-containing material found is non-friable. No friable

asbestos was noted in this building.

4.3.2.1.2 Polychlorinated Biphenyls - A total of eight
PCB samples was taken in Building 436: four in the south room

and four in the north room. In addition, one soil sample was
taken in the road directly west of the building. The analytical
results of the samples are presented in Appendix F, Table F-4.
The two bulk samples had less than 5 ppm of PCB. The swipe
samples ranged from non-detectable to 2 pg/100 cm2. All samples
were taken from concrete floors that displayed some dust and
debris on them. There were no visible oil stains. The building
contains five fluorescent light fixtures which are known to
contain PCBs in the ballasts. Some mechanical equipment in the

north room may contain fluids with PCBs.

4.3.2.2 Radiological Contamination

Building 436 has been surveyed twice, once by RETA and once
by the PMC. RETA performed a radiological survey on this
building in 1977. The RETA survey included:

12 total alpha measurements
14 removable alpha measurements

9 total beta-gamma measurements

© 0 o ©°

25 total gamma measurements

All loose surface contamination measurements were at the
"releasable" level. However, only about 50% of total surface
contamination measurements were at the "releasable" level. Of
the rest of the measurements, about 25% were at the "moderately
contaminated" level, and 25% were at the "highly contaminated"
level. All of the estimates of contamination were based on

RETA's assumption that the only significant activity in this
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building was due to uranium; however no radionuclide analyses

are presented to confirm this.

The PMC surveyed this building in 1988. The PMC survey
included:

6 bulk samples

430 total beta-gamma measurements
430 removable alpha measurements
1 core sample

equipment scans

5 airborne particulate samples

4 radon/thoron gas samples

© 0 0 0 0 o o o

1 radon daughter air sample

Six bulk samples were collected. The average activity of

each radionuclide found in the samples is given below:

Radionuclide Activity (pCi/g-dry)
Ra-226 ' 3.5 + 1.3
U-234 249.5 + 87.1
U-235 14.2 + 5.5
U-238 260.2 + 90.4
Th-230 33.1 + 10.1
Th-232 1.3+ 1.6
Th-228 1.8 + 2.8

Based on thess results, the PMC concluded that natural
uranium is the predominant radionuclide in Building 436. Alpha
and beta-gamma measurement results as well as determination of
releasability based on the PMC key criteria and natural uranium

release criteria are summarized in Appendix G, Table G-3.
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A core sample was taken from the floor. Before core
removal, the total beta-gamma activity was 5,355 DPA. After
core removal, the total activity was less than the MDA of the
detector, indicating that the floor is surficially contaminated

only and that surface release criteria are applicable.

An inventory of the equipment in Building 436 along with
associated scanning results is on file with the PMC. Most
equipment either did not meet PMC key criteria and/or natural
uranium release criteria, or was determined by the PMC to not be
releasable at present.

Table G-4 in Appendix G presents the results of air samples
collected in Building 436. Measured radon and thoron gas
concentrations are all near background levels and are below DAC
guidelines. The long-lived alpha activity concentrations
measured by the five breathing zone samples are all below the
DAC guidelines for U-238. The measured radon daughter
concentration of 0.001 working level (WL) is near background

levels.

4.3.3 Building 437

4.3.3.1 Chemical Contamination

4.3.3.1.1 Asbestos-Containing Material - The transite

panels, the roofing material, and the coating of the concrete
walls were suspected of containing ACM. No laboratory test was
needed to determine that a 107-in. x 3-in. expansion joint
gasket on the furnace contains ACM. Six bulk samples were taken
of the roofing material, three of the transite paneling, and one

of the wall coating.

Asbestos concentrations greater than 1% were found in all

three samples of the transite paneling (see Appendix F, Table
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F-5). There is an estimated 15 cf of ACM in the transite.
Asbestos concentrations were below detection limits (<1%) in the
sample of wall coating. Chrysotile asbestos was found in only
one sample (BA-2200-042589) of roofing material in trace amounts
(<1%). Based on these results, the built-up roof of this
building does not contain asbestos in concentrations high enough

to be considered ACM according to federal regulations.

4.3.3.1.2 Polychlorinated Biphenyls - Eight swipe
samples were taken throughout the building. There are no

visible oil spills anywhere in this building. One sample
(OT-2011-111488) was destroyed in preparation; consequently no
data are available for it. The remaining seven samples were
below detection limits for PCBs (<.8 pg/1l00 cm2). The building
is therefore considered free of PCB contamination except for the
lighting fixture ballasts (see Appendix F, Table F-6). There
are 38 single-bulb and 9 double-bulb fluorescent lights in this
building. The ballasts in these light fixtures are estimated to
contain approximately 1 cf of PCB waste.

4.3.3.2 Radiological Contamination

Building 437 has been surveyed twice, once by RETA and once
by the PMC.

RETA performed a radiological survey on this building in
1977. The RETA survey included:

o 16 total alpha measurements

o 11 removable alpha measurements
o 16 total beta-gamma measurements
o

6 total gamma measurements

RETA found that all the measurements on both loose and

total surface contamination were at the "releasable" level based
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on the assumption that the only significant activity in this
building is due to natural uranium; RETA made no radionuclide

analyses on loose surface materials to confirm this assumption.

The PMC surveyed this building in 1988. The PMC survey
included:

4 bulk samples

250 total beta-gamma measurements

o
(o)
o 250 removable alpha measurements
o equipment scans

o

2 airborne particulate samples

Four bulk samples were collected. The average activity of

each radionuclide found in the samples is given below:

Radionuclide Activity (pCi/g-dry)
Ra-226 0.98 + 0.4
U-234 3.8 + 3.1
U-235 0.3 + 0.28
U-238 3.7 + 3.1
Th-230 2.9 + 1.4
Th-232 5.8 + 2.4
Th-228 3.8 + 1.4

Based on these results the PMC concluded that Th-232 is the
predominant radionuclide in Building 437. Alpha and beta-gamma
measurement results as well as determination of releasability
based on the PMC key criteria and Th-232 release criteria are

summarized in Appendix G, Table G-5.

An inventory of the equipment remaining in Building 437 as
well as associated scanning results is on file with the PMC.

None of the equipment in this building is releasable at present.

TEMPSTOR/TXTJOANN 85




The results of the airborne particulate samples are
presented in Appendix G, Table G-6. Neither of the long-lived
alpha air particulate concentrations exceeded the DAC guidelines
for Th-232.

4.3.4 Building 438

4.3.4.1 Chemical Contamination

4.3.4.1.1 Asbestos-Containing Material - Building 438

contains no insulated pipe and is built entirely of metal except

for two small rooms on the south end which are made from
fiberboard and gypsum board paneling. Four samples of gypsum
board and three of fiberboard were found to be below detection
limits (1%) with respect to ACM (see Appendix F, Table F-7).

Some of the items stored in this building appear to contain
ACM. One piece of equipment has a length of insulated pipe
attached. Other pieces of equipment have asbestos gaskets or
asbestos coated wiring. There is also some loose asbestos-
coated wire on a pallet. A wrapping around a blower motor and a
gray furnace blanket may contain asbestos. In the northwest
corner of the building, there are six boxes of alumi-shield pipe
insulation and one box of braided asbestos rope fiberglass

insulation.

Building 438 is constructed of materials that are free of
asbestos. All of the asbestos-containing material in this
building is associated with the items stored in the building.
Some of the asbestos materials are listed here. However, more

may be uncovered during the removal of the building contents.

4.3.4.1.2 Polychlorinated Biphenyls - In 1987, one
swipe test for PCB was taken on an oily spot near the center of
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the building. This test measured a PCB concentration of 3
pg/100 cm® (see Appendix F, Table F-8).

In 1988, seven swipe samples were taken from the floor
throughout the main room on concrete with no visible oil
stains. All of the samples tested PCB content at less than
5 pg/100 em?®. Building 438 is not contaminated with PCBs.

4.3.4.2 Radiological Contamination

Building 438 has been surveyed once by the PMC in 1988.
The PMC survey included:

6 bulk samples
300 total beta-gamma measurements

300 removable alpha measurements

equipment scans

o
o
o
o 1 core sample
o
o 8 airborne particulate samples
o

4 radon/thoron gas samples

Six bulk samples were collected. The average activity of

each radionuclide in the samples is given below:

Radionuclide Concentrations (pCi/g-dry)

Ra-226 5.1 + 1.4
U-23% 295.9 + 92

U-235 13.7 + 3.6
U-238 314.4 + 87.2
Th-230 27.7 + 5.5
Th-232 43.0 + 10.1
Th-228 3.9 + 5.1
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Since natural uranium and Th-232 are both present at above-
background concentrations, release criteria based on a mixture
rule concentration of these nuclides was used to determine
releasability of the various items in Building 438. Alpha and
beta-gamma measurements results as well as determination of
releasability based on the PMC release criteria are summarized
in Appendix G, Table G-7.

One core sample was taken from the floor. Before core
removal, the total activity at this location was 48,708 DPA.
After core removal, the total beta-gamma activity on the freshly
exposed surface was less than the MDA of the detector,

indicating that the contamination is only surficial on the floor.

An inventory of equipment remaining in Building 438 as well
as associated scanning results is on file with the PMC. None of

the equipment in this building is releasable at present.

The results of the air samples collected in this building
are presented in Appendix G, Table G-8.

Two of the eight long-lived alpha air particulate samples
exceeded the DAC guideline for Th-232. All of the radon/thoron

samples were at approximately background levels.
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o Location:

@MORRISON-KNUDSEN ENGINEERS, INC. w
A BORALON INVESEN CONPANTY A .

WP

F TP =27

100 feet plan south of intersection of dike access
road and centerline of east side of raffinate pit
dike number 4; 40 feet to centerline of road that
parallels the pit dike.

o Type of excavator: Cat 416 extendable backhoe (new)

0 Start excavation: 2:35 p.m. 07/14/88

(o] F:n;sh excavation: 3:20 p.m.

o Finish backfilling: 4:15 p.m. -

o Finish decontamination: 4:40 p.m. (ors "-’7& 7

Depth, Feet Description -

0-0.5 CL Silty Clay: Dark yellowish-brown (10YR4/6); moist;

ampl 11

medium plasticity; medium stiff. Some organics
(possible fill).

Silty Clay: Brownish-yellow (10YR6/8) mottled with
light  brownish-gray (10YR6/2) and yellowish-red
(5YR5/8); moist becoming wet at 4.0 feet; medium
plasticity; stiff.

Silty Clay: Brownish-yellow (10YR6/8) mottled with
gray (10YR6/1); wet; high plasticity; stiff.

GT-2780: BU-01A, 0.5'-8.0°
0.5'-8.0'

8.0'-12.0'-
8.0'-12.0'

GT-2T80: BU-01B,

GT-2T780: BU-02A,
GT-2780: BU-028B,

Four samples (5-gallon buckets) for Rick Ferguson/Bill Knight (Jacobs) for

vitrification tests

2 @ 8-10
2 @ 10-12'

63063/10

Logged By. H. A. Gale
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TABLE A-1

NITROARGMATIC COMPOUNDS

1988 THIRD QUARTER GROUNDWATER DATA

+ \PARAMETER Trinitrotoluene 2,4-DNT 2,6-DNT Nitrobenzene {,3,5-TNB 1,3-DNB
L UNITS (ug/L) (ug/L) (ug/L) (ug/L) {ug/L) {ug/L)
+iDetection Limit 0.50 0.20 0.60 0.60 0.03 0.40
+ MELL NUMBER

+ /M-2018 ND ND ND ND 0.06 ND

1 Mi-2019¢ ND ND ND 0.33 0.15 ND

1 (Mi-3001 ND 0.81 ND ND 0.17 ND

1 1MU-3002 ND ND ND 2.17 0.53 ND

1 MN-3009 ND ND ND ND 0.22 ND

T Mi-3010 ND ND ND ND ND ND

+ HH-3019 ND ND ND 0.86 ND ND

< MN-4019 ND ND ND ND ND ND

$=DEEPER SCREENED NELL

+ |ND=NOT DETECTED AT DETECTION LIMIT

e am e

S" me ce e% o tm te te ee te em e- am aa
e Am e em nm tw m ae me me ae m. em mm




TABLE A-2
INORGANIC ANIONS, TOTAL ORGANIC CARBON,TOTAL SUSPENDED SOLIDS

1988 THIRD QUARTER GROUNDWATER DATA

+
'
[

LY e -

0.00 = NOT DETECTED € DL ¥ = DEEPER SCREEN WELL

. TOC = TOTAL ORGANIC CARBONS |

< ~= -~
m -

x 225

‘PARAMETER NITRATES ~ NITRATES  SULFATES  CHLORIDE  FLUORIDE T0C "
+ (UNITS {ag/L) AS N {ag/L) {ag/L) {ag/L) (ag/L} "
V.DETECTION LINMIT 0.10 1.00 0.25 0.25 0.10 "
1 WELL NUMBER "
1 MW-2018 56.10 12.62 10.00 6.00 0.00 1.64 "
ViN-2019% 1.00 0.23 18.50 1.60 0.00 4.00 "
11 1N-3001 1422.00 319.95 19.80 9.70 0.00 2.00 o
1 MR-30028 0.00 0.00 19.40 1.30 0.00 0.00 "
) | MW-3009 345.00 17.63 38.50 3.50 0.40 1.05 o
1 iMN-3010 5.00 1.13 6.30 1.70 0.30 0.62 o
+ I HN-3019 0.36 0.08 7.70 1.40 0.00 1.00 H
1IHN-4019 .10 0.25 7.00 1.30 0.00 1.00 "

'
1
.
]
[
[
1
[
.

NITRATES AS N = NITRATE VAL




TABLE A-3
RADIOCHEMICAL
1988 THIRD QUARTER GROUNDMATER DATA

« PARAMETER NATURAL  RADIUM-226 THORTUM-230THORIUN-232 !

HH URANIUM "
14 UNITS pCi/L pCi/L pCi/t plist i}
++ DETECTION "
oo LINIT 1.00 1.00 1.00 1.oo 3}
¢ Mi-2018 2.9 +/-0.8 ND ND N "
0 MN-2019%  3.00 +/- 1.0 ND 4.6 +/- 0.8 ND "
i ME-3001 ND ND ND ND ’
o0 MH-30028 1.2 +/- 0.8 ND ND N "
HW-3009 3.9 ¢/- 0.4 ND ND ND i
H¥-3019 8.1 +/- 1.3 ND ND N
MW-4019 2.7 +/- 0.8 ND ND ND

ND=NOT DETECTED AT DETECTION LIMIT
$=DEEPER SCREENED WELLS

.® am am em ee o
e te mn ae e -
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DATE: 01/25/89 SHEET: 1 of 5

TSA Drainage

Assumptions:

- Impervious soil-clay; therefore, low infiltration

- No evapotranspiration

Data from rain gauge #1
1988 Total Annual Rainfall (in.) = 32.515

Watershed area 12.6 acres

(43,560 ftz/ac)(12.6 ac)(32.515 in.)(1 ft/12 in.)
(7.48 gal/ft®) = 11,124,040 gallons

TEMPSTOR/TXTJOANN
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20.2 ac.
Drainage f
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WELDON SPRING SITE
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GEOLOGIC DRILL LOG |™* susaw - wevom smimc sirc 14501201 | 1 w3 61
ST COMRDNATES s, | % RANG
ABJACENT T0 BUILDING 435 N98, 473.2 ¥50,581.0 © .
SORITED n-.n.n TONY CALTRY SRLL WNT AID MCBCL W LE [ovomsem 1) [ ¢ ™A BN
v | vane BROTCKE ENGINEERING CAE-55 ATY el mr “w WXai
W CANE BOKES [Smafm LS TP & Cabo oLsd L. PWEL. SRS MTO " o ax
n5/28 4 I s - 6600 S8 FIART NI /4283
SAPLL RAAKR SOBN /7 Ml ARG LITT @ ML BADS T L088ED BT,
MO LBS/30 N NN ] LAREXCE YOG
’ W=
E o 5 TEST3 $ :::r'\ns
* g Brvavm g i SEAOPTEN M9 CLANSTA N m
i' g v §l§ a is ! SmLLas, [TC.
£ (m ! §68.0 | O
Pl [0-1.0 71 GBAKL LIGHT GAY (NT), LIKE- [0-45.3 F1 DRILLED
667.0 | 1 TTTTTIN| STONE, SOME CLAY AND OMGANIC MATERIAL. |WITH SWAIN 0O WOL-
: LOW STEM AUGERS.
- 1.0-4.5 FT CLAYEY §ILT, BLACX (ND),
] SOFT, MDIST, ORGANIC DEBRIS.
$63.5 4.5
SThalwl 7 [« 17 [ § - [ 4:5-39.7 FT QLAYEY SILT, WOOERATE YEL-
2 1 LOVISH BROWN (10YR 5/4) 10 DARK YEL-
] Lowis srow (10vR 4723, STIFF T0 HARD,
h MOIST, WITH MEDIUM GRAY (NS) SILT LEN-
. SES, TRACE T0 SOME GRAYEL AMD COBALES.
ot
B —
A (LR ETH INTIN I 3 AP 1811112
slllim DRIVING COBALE.
AU T A R T e HHIE
sl
S| % |6 || 23114
.
Spw|w| o [s|nw|2 B100I|s
h =
]
h
Elllllm
Slefw] 2 [w0]u]n ®2ie
]
W — Yy
T~ O s l ADJACENT T0 BUILDING €35 [ e




GEOLOGIC DRILL LOGC [™ Aozl 23 "%
FUSRAP - MELDON SPRING SITE 14501-208 2 o 3 [
«|HE Eig E 0:::::& g
- » WOTES On
E’ 55 §“ B ¥ bl [3 : e WTER u;ns,
-3 S . ..,lgg o s-‘ w | CLEVATION g - g DESCRIPTION AND CLASSIFICATION m:l:.
g! §_§§.§. fy g‘z“: f: .!:"'5 s oRILIN, E1C
1518 ne ¢{wosq £330 |38
IR ER EAEREE 4 ] BOREMOLE WAS RA-
] o DIOLOGICALLY
h LOGGED BY EBER-
- LINE ANALYTICAL
] CORPORATION PRIOR
Q3 628.3 39, 7- - 10 CORING.
218Nt 16 | 27| 3|« 40 - 8] 39.7-45.3 FT LIMESTONE, VERY LIGHT
L_3— GRAY (N8), VERY SOFT, DECOMPOSED, DRY, | BURLINGTON/KEOKUK
I CONTAINS CLASTS OF LESS WEATHERED FORNATJON.
1 | LIMESTONE.
=
" [10°/ 1° | S0+ | 20 |50/4"] - s22.7 |45 3 SAWPLER REFUSAL.
45311 45.3-79.5 FT _LIMESTONE, LIGHT GRAY
(N7) TO DARK YELLOWISH ORANGE (10YR 45.3-84.0 F1
H 6/6), SOFT T0 HWARD, HIGHLY TO MODER- DRILLED WITH NO
1 _| ATELY WEATHERED, VUGGY, JRON STAINED, |DIAMOND CORE BAR-
E 0.55.0] s59¢ T-1® | VUGS RANGE IN SIZE FROM 40M TO LESS REL USING WATER
g 5o J-T|=| THAN D.5CM. UPPER 2 FT OF CORE CON- RN o)
1| TAIN HEALED FRACTLRES ORIENTED FRON . ROD = 66X
T 0-20° RELATIVE 70 CORE AXIS. REMAIN- LP = 0.8 F1
—— | DER OF UNIT CONTAINS HORIZONTAL FRAC- AP = 0.5F7
T | TURES, ROUGH PLANAR APERATURE, IRON
3T | STAINED, SOME CONTAIN CLAY FILLING. .;!lm/as
T | FRACTURE SPACING VARIES FROM 0.1-0.5
55 T F1.
17.0{ 5 | 8 -
1750 9 | 4 -
18.5] 13| & & _RNe2
1 ROD « 66X
§ 10.0(9.6] 96x | 13| 18 | & = - LP = 0.8 F1
g 60 JI . AP = 0.3 FT
]
- |
- |
- |
|
) |
1
1
65 =1
1
5|22 | 4 e P
g f. _ rr 4 ROD = 55¢
J0.0i9.8] 98x | 8 | 23 | 15 L. § LP = 0.8 F1
o 1
2 70 <1 AP e 0.3FT
I |
1
-
|
§
i |
_§
b |
503.0 |15 4=
. SITE WL W
BRSO, Per ) TERs e ADJACENT T0 BUILDING 435 6-1




GEOLOGIC DRILL LOG |™*

FUSRAP - WELDON SPRING SITE 14501-201

X8 0. SHEET WO, HOLE NO.
Jord -1

E WATER

E E PRESSURE
TESTS

53 z

!b

ELEVATION

ER_ADVANCE
COng
RE
covE
RECOVERY

AL TYe
MO DIMNEER
SNPLE BLOWS
.'.
PERCINT CORE

Loss
1L
C.P. 0

™me

nINUTES

593.0

[ 140 ]

15

GRAPHIC LOS

SAPLE

BESCRIPTION AMD CLASSIFICATION

WOTES ON)
WATER LEVELS,
WATER RE RN,
OUARACTER OF
ORILLING, ETC.

§ |10.G10.0{ 1002
588.5

584.0

H H H

4 H H H

4~

LT

84

RUN ¢4

79.5-84.0 FT LIMESTONE, MEDIUM LIGHT
GRAY (N6}, HARD, MASSIVE, STMOLITIC,
CORE BREAXS ALONG STYLOLITES, THIN
(0.2 FT) CHERT LAYERS.

RN o4
ROD « 75
AP = 0.4 FT
LP = 1.5 FT

 HEEE SN TN TNl S E NN NN AR SN RSN SN SN FENEE AR ENE NN NN I

BOTTOM OF BORING AT 84.0 FT. BORING
GROUTED TO SURFACE ON 1/31/86.

ROD=ROCK QUALITY
DESIGNATION
FOR EACH RUN.

AP=AVERAGE LENGTH

OF CORE PIECES.
LP=LONGEST PJECE
~ OF CORE FROM
" EACH RUN.

ALL SOIL AND ROCK
COLOR DESCRIP-
TIONS FROM THE

K
PRINTED BY THE
GEOLOGICAL SOCI-
ETY OF AMERICA.

|

$3eSPLIT SPOON; STeSIELBY TUKK) s
Pe0EMIISON) PPITCHER) O=OTHER

ADJACENT TO BUILDING 435

6-1




PRORCT Jo { e
GEOLOGIC DRILL LOG FUSRAP - ELOON SPRIMG SITE 14501-201 l | w3 ! 6
3 COORDBATES ARE PR NN (773
FIELD ADJACENT TO ARNY PROPERTY N9, 051 v1,0001
LGN CGAND  [RiD oy NC oL
/386 l $/5/8 i

O RCOVDTF 1D X BOXS [SAPLS [0 TP OF casee
S8n 5 1
SAMPLE WA SUGHT/FALL CASSK LDFT B NOLG: DM ADCTH
40 LBS/X N
SR
E H g S S —
! g hiidi] ,_ i WY UV S,
* arane | o SLICPTON M9 CLASSFICA TN SRR AT,
HEAR U g
g g g'h 3= LS. ETC.
mrylapelyoyp| 656.7 | 0

656.2 | .5 070 0.5 FT SILTY QLAY, BLACK(NI), 0-34.0 FT DRILLED

1L wiTh sMIN 0 KOL-
0.5 10 12,5 FT SILTY LAY, MODERATE LOW STEM AUGERS.
YELLOVISH BROWN(1QYR 5/4), MOIST, VERY
— STIFF, WITH MEDIUM LIGHT GRAY SJLT
LENSES, AMD LENSES OF BLACK(NI) ORGANIC
| DEBRIS.

§§ whiz]l 1 s [ e |0

—

SN INETE SENUH I BT BN

10 070 10.0 FI
BOREHOLE WAS
RADJOLOGICALLY
644.2 f12.5 LOGGED BY

12.5 70 21.0 F7 SILTY QLAY, BROWNISK | g1

L] GRAYISYR 4/1), MOIST, VERY STIFF, TRACE | \aL YTICAL
3| T0 SOME GRAVEL, TRACE FINE-GRAINED SAND, | corpomaT 1o
] OXIDIZED NODULES. '

—
w

sdaz gz baaaa taaay

A AR, e

Slefw| s | s |s|s ‘
20 —
635.7 | 21 21.0 10 34.0 F1 GRAVELLY LAY, VEAT
J LIGHT GRAY(N), STIFF, MOIST, VITH
TU4 | SLIGHTLY MEATHERED, CHERT GRAYEL.
S5 e | o . p
@1 e | 1 | 22 | 23 [sora s 2.0 70 34.0 F1
25 - FALLING HEAD
. PERMEABILITY TESY
]
Stpwfioe| 3¢ [ 1| 13] 2 Reie AvAZ£L S
X -
. 34,0 FT AGER
E REFUSAL
72 0 [ 50 it 1 st u: BURL INGTON/KE OKUK
621.7 |35 - [M.0T0 1.9 F1 LDESTOE, WDERATE YELLOWISH | F™-

" O WL .
ot n el l FIELD ADJACENT TO ARMY PROPERTY 6-16




DeOENNSON: PoPTTOER: OrOTHER

GEOLOGIC DRILL LOG T oo | 2as | e
FUSRAP - WELDON SPRING SITE 1450i- 201 203 c-16
SATER
¢ gls ggg g | reue g roTes o
] S e
§lek ki NS 3 -1 ———— s s
HH ﬁg&‘wis,,g B ¢ OURACTER OF
£ g JIE 3 gz g2 gag 8 DALY, £1C.
£21.1 35
L1 | BROWN(10YR 5/4) TO MEDILM GRAY(NS), 34,0 - 34.5FT
- 1| SEVERELY TO MODERATELY WEATHERED, DRILLED WITH
8 15.0{1.0] 20 T} | MEDIUM SOFT TO MEDIUM HARD, VUGCY, ROLLER BIT 10
g § HORIZONTALLY FRACTURED WITH IRON START COREHOLE.
T | STAINING ON FRACTURE SURFACES, CHERT 34,5 - 80.4 FT
- X 1 | LAYERS AND LENSES RANGING IN THICKNESS |ORILLED WiTH NXB
X8 11.5/0.7| a1 0 F S'| FROM 0.5 TO LESS THAN 0.1 FT. WIRELINE BIT
L1 USING CLEAN WATER.
) |
|
NXB I {im
5.5/5.5] 100 -
FOR{ )| r] z
L = 44.5 F1 COMPLETE
45 - LI WATER LOSS.
< 1
13.41 85 | 1% T 46.5 TO 56.5 FT ANGULAR CHERT FRAGMENTS
15.31 10 | 13 I AND INTERBEDS OF GREENISH GRAY(SG 6/1)
TO GRAYISH OLIVE GREEN(SGY 3/2) SHALE.
11
16.8) 20 | 7 -
i mie % 8 1B
X 0. o8.3f 89 = 1 0.10.3 0
g g 0.1 0.3 0
T& % 1.1 14
. 4 § 1.: 43
gl 5 (0.3 1.g 68
g fo30
- SR
55 -1 S 1.0 1.8 59
|
T—TH— 56.5 TO 60.5 FT MODERATELY WEATHERED,
. 1 e WITH SMALL (<0.1 FT THICK) CHERT
c,&% iileol o Tz NODULES.
i -3
80 ) |
e
NXB T
coRe|2:0(2.0 100 ITIE
l 4
1
1 17
NXE |8.0[3.4] 3 e e
CORE. ™ * H L
A 4
ILT E
g
L
<1 1
70 - ] |
Mi1.5[1.4] 83 s
see.8 h.oXl L —171.9 70 80.4 FT LIMESTONE, MEDIUM LIGHT
. . “flg| GRAY(NG), SLIGHTLY WEATHERED, HARD,
CORe|8-9 (8.9 100 z MASSIVE, WITH LIGHT GRAY(N7), CHERT
2| NODULES, BROWNISH GRAYISYR 4/1) THIN
58:.7 |75 (<, 01 FT ) SHALE INTERSEDS, AND STYLOLITES.
SSESPLIT SPOON; ST-SHELSY TUBE; STE NOLE NO.
FIELD ADJACENT TO ARMY PROPERTY C-1e




GEOLOGIC DRILL LOG ™ e -wonsme s [ream e ok

ule | | s o
!5 &y gtgg o — 3 i SSTPTION 49 CLASIFEATEN T T,
HEAEL g I ga -

- sa1 18

5
7

576.3 80

BOTTON OF BORING AT 80.4 F1, BORING APPROXIMATELY
GROUTED TO SURFACE ON §/5/86. 20FT OF 1-§/4°
PYC PIPE GROUTED
IN HOLE,

RQD=ROCK QUALITY
DESIGNATION
FOR EACH RN,

AP=AYERAGE LENGTH
OF CORE PIECES.

LP=LONGEST PIECE

. OF CORE FROM
EACH RN,

ALL SOIL AND ROCX
COLOR DESCRIP-
TIONS FROM THE

PRINTED BY THE
GEOLOGICAL SOCI-

ETY OF AMERICA
1948,

AN TE N SN S U E NN NN EN SN SN ST ENEEE N RN SNENE SN RN I UW

FIELD ADJACENT TO ARMY PROPERTY 12 ]







JOB NO. SHEET NO. HOLE N2,

GEOLOGIC DRILL LOG| ™ rusnwe-verron semnc ol il

SITE COORDINATES ANGLE FROM HORIZ. | BEARING )
DOE PROPERTY-RAFFINATE PIT AREA N 9883252 w 52123.23 92 VERTICAL |
L i

SEGUN COMPLETED | ORILLER DRILL MAKE AND MOOEL MOLE SIZE OVERSURDEN ( #7J | ApCK [ FTJ T0TAL DESTH ;
2 APR.B3| 18 APR.83 BOYLES BROTHERS LONGYEAR 44 3 T0 4 29.5 €9.9 99,4’ :

CORE RECOVERY [FT./X] CORE BOXES | SAMPLES | EL.TOP OF CASING GROUND EL. OEPTH/ELGROUND WATER DEPTW/EL.TOP OF ROCK

54/99 3 2.16/646.57 644,41 ?Z]Zé?gg) 71 29.5/614.9!

SAPLE HAER WEIHT /FALL CASING LEST IN HOLEDIA/LENGTH | LAGGED BY:
4% OF 4 PVC E.MFANELL!

PRESSURE NOTES ON ;
WATER LEVE.S, .

OESCRIPTION AND CLASSIFICATION WATER RETURNS

o] CHARACTER OF

g DRILLINGETE, :

ELEVATION
(] 2#]

SAMPLER TYPE
AN DIAMETER
SAMPLER ADVANCE
LENGTH CORE_RUN
SAMPLE RECOVERY
CORE AECOVERY
SAMPLE BLOWS
»
PERCENT CORE
RECOVERY

TIME
IN
MINUTES

S44 4L

643.41

OEPTH (FT)
+| ORAPMIC LOOS

ol 1o e.e-1e:  I0PSOLL: BLACKISH-BROWN, Drilled with 6"
- ORGANIC-RICH, MOIST TO WET, roller bit and

[
\. CLAYEY SILT,

ud, de i
7Y | o587 GLAYEY SILT, MOTTLED GRav iy [ood» descriptilons

AND MODERATE YELLOWISH-Brown [Pased on cuttings
] (BYR5/4) OR DARK YELLOWISH- nd TR-14 log. i -
== ORANGE (1BYRG/6), CLAYEY SILT;
- — NON PLASTIC TO SEMI PLASTIC, '
= BUT GENERALLY PLASTIC when  |C 9'—Pulled |
: REWORKED: MODERATELY DENSE ;
WITH DEPTH AND CONTAINS : i
ABUNDANT IRON-OXIDE NODULES. ;

5.0'-18.2n (LAY MOTTLED GRAY (N7)
AND MODERATE YELLOWISH-BROWN .
UBYRS/4) OR DARK YELLOWISH- (€@ 21'-pulled
ORANGE UBYRE/E, CLAY TO Frods .
SILTY CLAY. THE MATERIAL
IS PLASTIC, DENSE, CONTAINS
ABUNDANT TRON-OXIDE NODULES,
AND HAS SLICKENSIDED SUR-
FACES.

639.41 5

Lt m,l il

634.41 |18

62..4] P
18.2-23.0': CLAY TILL: MOTTLED GRAY (N7)

AND MODERATE YELLOWISH-BROWN
(BYRS/4) OR DARK YELLOWISH-
ORANGE (BYRG/6), SILTY, SANDY,
DENSE, CLAY THAT CONTAINS A
FEW PEBBLES OF SUBROUNDED
CHERT,QUARTZITE, AND GRANITIC
MATERIAL, WHICH GENERALLY
COARSEN TO COBBLE SIZES WITH
DEPTH. THE MATERIAL HAS
MANGANESE ~STAINED SURFACES
IRON AND SECONDARY CALCARIOUS
FRIABLE CONCRETIONS,AND SHOWS
- BLOCKY SRACTURING.

@ 15'-17’- VERY DARK GRAY SILTY LAYER

! LENSE.

0 =2 @ 21'-23'- PASAL CHERT TILL: BROWN TO 40'=drilling
SLACK COBBLE TO BOULDER .

i : i SIZED, ANGULAR TO SUBANGULAR rd; 400 psi
CHERT CLASTS IN A LOOSE, own pressure.
SANDY,SILTY,CLAYEY MATRIX {

a5 THE CHERT COMMONLY HAS WHITE L@ 45'-cemented
45.0-878 WEATHERING RINDS. Hn 4" PVC

28,28 (1w ; IS | 26.0-29.5% CHERTY CLev: : kasing; bega

: ; — i = ' . S ’ n

478-52.2 i |\"{ BRIGHTER YELLOWISH- iy coring. i

: se ORANGE UBYRS/6), TAN AND =

44j4s 100 BROWN CLAY MATRIX CONTAINING

; i r | SILT AND ABUNDANT CHERT CLASTS.
522 8- { CONSIDENED A PENSYLVANIAN SOIL

i 46!} 4.6 180 ‘ 8Y STATE GEOLOGISTS.

SIPLTT $PO0K; S1-MHESY TG 3 :
SeIMER0N PPTTCER; D=OTHET DOE PROPERTY-RAFFINATE PIT AREA ! E-21

6" ROCKBIT

14

HH

Ll

NX WIRELINE

P




0
[ O

PROJECT JOB NO. SHEET NO. HOLE NS
GEOLOGIC DRILL LOG " FUSRAP-VELDON SPRING . 202 | 2
!5 & ’:g:‘ NOTES ON
EE &y s: g8l ¢ 2 |8 o ema
ﬁg 5; ¥ u#"’g el GESCIIPTION M0 CLAGSIFICATION CHACTER OF
ogi §§§.g :!!g E;p ORILLINGETC.
gi 55 5 Exy g~ 2=g &
’ = {29.5-35": RESIDUAL LIMESTONE:
2 gﬁ% — | WEATHERED, ALTERATING
’ > || LAYERS OF CHERT, LIMESTONE
515t | 100 0 = (WEATHERED) AND SILTY CLAY.
8L9-§6.1" ;
42| 4.2 199 &5 'ﬁ. L ———————————— i
) =1 |35-99.4" (BOH): LIMESTONE:
86.1-10.8° x| | FORMATION NAME: BURLINGTON/
7|47 | 190 »e =] | KEOBUK AGE: MISSISSIPPIAN
04 | GRAY (N7), FOSSILIFEROUS,
70-.8+75.6 "— FINE TO COARSE GRAINED, OFTEN .
T— | SHOWS VERY SMALL SCALE GRADED
a8l4g | 100 75 3= | BEDDING, LIMESTONE IS INTERBEPDED
= | WITH LENSES AND NODULES OF CHERT.
756-pa.y == |
W |47]47 | 100 = | FORMATION IS WEATHERED DARK
5 88 ~ | YELLOWISH ORANGE (10YR6/6) TO
% 80.3-85.2° =X | MODERATE YELLOWISH BROWN
2 |a7]47 | 100 — | (10YR5/4) TO APPROXIMATELY
54", AND IS GENERALLY SOFT
pogen g 85— | WHERE WEATHERED.
so|/s9 | 190 == | LIMESTONE CONTAINS ABUNDANT
— | STYOLITES (PRESSURE SOLUTION
e per ‘ == | FEATURES) ASSOCIATED WITH
= | BLACK ORGANIC CLAY SEAMS AT
48148 | 100 =~ | SUTURES. STYOLITES INTERSECT
os -—=] | FOSSILS, FOSSILS ARE PREMARILY
9%.8-59.4° = | BRACIPOODS, BUROZOA AND CRINOIDS,
esle2 | 2 = | LIMESTONE ALSO CONTAINS PYRITE,
cozmn = | IRON, AND MANGANESE. @ 95'-drilling
{ o very soft.
@54'-LIMESTONE IS GENERALLY
FRESH AND UNWEATERED COLOR |@ 99.4'-bailed
CHANGE TO GRAY (N4). well recovered
@ .44 gpm.
@56.-56.9' CORE BECOMES SHALEY
CONTAINS ABUNDANT PYRITE AND
s SOME GLAUCOMITE AND/OR CHLOR{TE.
@ 56.-56.7Y CORE BECOMES SHALEY COTAINS
3 ABUNDANT PYRITE AND SOME
GLAUCOMITE AND/OR CHLOR!TE.
us 8 3 ROCK APPEARS SATURATED AND POROUS.
S0M @ 9%.4° HOLE COMPLETED AS A ROCK
OBSERVATION WELL.
a8 INOTE: ROCK AND SOIL COLORS ARE| INDEXED ON
THE ROCK-COLOR CHART PUBLISHED BY THE
GEOLOGICAL SOCIETY OF AMERICA.
| o s e e _ P DOE PROPERTY- AAFFINATE PIT AREA s -2




WELL NO

DBSERVATION WELL| ~  Fuskar - Weldon spring e

408 NO SITE RAFFINATE COORDINATES

14501 |DOE PROPERTY - p1y Appa 98832.52 N 52123.23 W
BEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS
4/12/8%/18/83 E.M. FANELLI Top of Surface Casing

DEPTH ELEV.

646.57

—/__ ELEV. -~ TOP OF SURFACE CASING:

ELEV. - TOP OF miSER casing: 02 0+ 92
o~ GROUND SURFACE 0 |[644.41

— i o —

GENERALIZED GEOLOGIC LOG
7 \W'/ \XO// AW/

0-1': TOPSOIL -
Blackish, organic~
rich soil.

SURFACE CASING

oa: 6"
tvee: Steel pipe with slotted cap

1'-5': CLAYEY SILT - ¥
Gray and yellowish~ s af oo
orange, semiplastic, [°] L°, BACKFILU MATERTAL

clayey silt. .
i .‘. J |TYP&:  Cement/bentonite grout

5'-10"': CLAY - Gray and |, ,| |

2.84 [641.57

—— e

Crr——— BOTTOM OF SURFACE CASING —

orangish, plastic, z
dense clay. -t

a2 2 2 RISER CASING

10'-23' : GI..ACIA.L TILL - b s » DiA: 4"
. i .. |Tve.  PVC
10'-21"': Clay Till - . .
gray and orange clay |4 |4 BOTTOM OF
. : s CASING

with a few small TORRKIERK

chert, quartz and
granitic inclusions.

ANNUUAR SEAL - \ 45" 1599.41

None
21'-23': Basal Chert |- r'--—-----
Till - grayish, loose TOP OF FILTER PACK
silty, sandy matrix FILTERPACK
containing large None
chert clasts.
26'-29.5": CHERTY CLAY -

Large chert clasts in TOP OF SCREEN ——— e ]
a multihued, brown ~SCAEEN
and yellow clay

DiA: TYPE:

matrix.

29.5'-35': RESIDUAL orenings: wiorw: Open rock well

LIMESTONE - Weathered TYrE:

broken limestone SOTTOM OF SCREEN 'S R SO

boulders and chert

clas;s in silty clay SOTTOM OF SUMP _ —_— ]

t .

matrix - SOTTOM OF HOLE 99._&__5(;5_.31_
35'-99.4 (BOH) : " '

LIMESTONE - Gtay, L—ML‘D|A; “" to 45 '

fossiliferous, 3" to 99.4

limestone.




GEOLOGIC DRILL LOG| ™ rusme-veroon seams e ez |
14581 b o2 g-23 |
SITE COORDINATES ANGLE FROM MORI2. | BEARING
DOE PROPERTY-RAFFINATE PIT AREA © N 9847152 W 50936.42
% VERTICAL .
BEGUN | COMPLETED | DRLLLER DRILL MAKE AND MODEL HOLE SIZE OVERBURDEN ( FT.J | MOCK [ FT.) TOTAL DEPTH i
3 APR.83|19 APR.83 | BOYLES BROTHERS LONGYEAR 44 370 & 38.8 52.7 9.7
CORE RECOVERY [FT./%) CORE BOXES | SAMPLES EL.TOP OF CASING GROUNO EL. DEPTH/ELL.BROUND WATER DEPTH/EL.TOP OF ROCK
37.9/99 2 2 2/667.89 665.29 52/613.114/19/83) 38" /627.09
SAMPLE m ﬁ.IB-(TIFN.L CASING LEFT IN W}Ew‘l’n LBGCED BY: '
156 LBS/38 IN. 4/52.5 E.MFANELLI
§§ § . WATER
PRESSURE NOTES On
§§ §§ ¥ § g» TESTS cewn 2 WATER LEVELS,
,ﬂ « Py E § » Lol IR - DESCRIPTION AMD CLASSIFICAT" W WATER RETURNS
] s wxl w ] 8 - w (FTJ z L CHARACTER OF
g B2 2 edy 2 z DRILLING.ETC.
g3 38 Bzy ¥~ =3¢ - '
o e Tt |
664.89 <\ 8.0-1e:  IOPSOL; BLACKISH-BROWN, Drilled with 6"
= ORGANIC-RICH, MOIST TO WET, :
Ehxa CLAYEY SILT. roller bit and :
= mmud to 52.5'.
J/v ] | Le60%  CLAYEY SILT: MOTTLED GRAY (N7) ;
g9 53744 AND MODERATE YELLOWISH~BROWN . !
659.8 e (18YR5/4) OR DARK YELLOWISH- .
= ORANGE (18YRE/6), CLAYEY SILT; .
j’—-_: NON PLASTIC TO SEMI PLASTIC, ;
o f ~——| BUT GENERALLY PLASTIC WHEN :
89 e = REWORKED; MODERATELY DENSE
3 WITH DEPTH AND CONTAINS ,
3= ABUNDANT [RON-OXIDE NODULES. :
ég €.0'-10.0 AY: MOTTLED GRAY (N7) ‘ !
- 15 ¥ AND MODERATE YELLOWISH-BROWN '
@ o (1BYR5/4) OR DARK YELLOWISH- X
= =] ORANGE UBYRE/E), CLAY TO '
w SILTY CLAY. THE MATERIAL !
g IS PLASTIC, DENSE. CONTAINS ;
y 20 ABUNDANT [RON-OXIDE NODULES, I
. AND HAS SLICKENSIDED SUR- !
FACES.
10.8-38.8' : CLAY TILL: MOTTLED GRAY (N7)
25 AND MODERATE YELLOWISH-BROWN
UBYR5/4) OR DARK YELLOWISH-
3 ORANGE (1@YRE/6), SILTY, SANDY,
5 DENSE, CLAY THAT CONTAINS A g
FEW PEBBLES OF SUBROUNDED i
» CHERT,QUARTZITE, AND GRANITIC !
MATERIAL, WHICH GENERALLY
COARSEN TO COBBLE SIZES WITH
DEPTH, THE MATERIAL HAS !
MANGANESE-STAINED SURFACES i
k] ; TRON AND SECONDARY CALCARIOUS ' :
FRIABLE CONCRETIONS.AND SHows [ 56 5'=drilling
BLOCKY FRACTURING. rder. ]
" '-
“ € %5-%' BASAL CHERT TILL: [ 39 -drilling |
= MOTTLED, GRAY AND ~ [oo °% 27¢ Steady
- BR SILTY CLAY :resz re; :: i
= MATRIX CONTAINING  P'°° “r:;: rst,
" LAYER COBBLE SIZED y return.
< ]
CLASTS OF CHERT. ;
i - |
s 38'-90.7" (BOH) : LIMESTONE |
. @ 52.2'-cementes
— (SEE NEXT PAGE FOR 4 a
S25-p7.& ESCRIPTION) [ & PVC, began
51|58 :98 DESCR * coring.
- ! omaeLrr sroom sTepmLEY TRG; -t ;
] OEDECIN: PeITTONGA: D=OTHER ' DOE_PROPERTY-RAFFINATE PIT AREA i mER g.23




T JOB NO. SHEET NO. HOLE NO.

'GEOLOGIC DRILL LOG| ™ rusr-veroon srns vl R B

PRESSURE NOTES ON

WATER LEVELS,
] ELEVATION
5 - (FT)
(o d
E a

DESCRIPTION AND CLASSIFICATION WATER RETURNS
CHARACTER OF
DRILLINGETC,

AND DIAMETER
TiME

N
MINUTES

SAMPLER TYPE

CORE RECOVERY
ORAPHIC LOGS

SANPLE

?.T DEPTH (FTa

716 y [38'-90.7'(BOH) : LIMESTONE:
FORMATION NAME: BURLINGTON/ .
57.6-b2.5' KEOKUK: AGE: MISSISSIPPIAN;
vsles | mo 60 = A LIGHT GRAY (N7) TO VERY LI[GHT
: GRAY (N8), FINE- TO COARSE-GRAINED,
625577 === | FOSSILIFEROUS LIMESTONE INTERBEDDED
7 | WITH LENSES AND NODULES OF SPECKLED,
&5 X BANDED, AND MOTTLED LIGHT-BLUISH-

i | GRAY (5B7/1) AND BLUISH-WHIT

| sameLe necovery

in
3

P - (5B9/1), FOSSILIFEROUS CHERTI.
A i - THE FORMATION IS IRON-OXIDE
- STAINED, MODERATE YELLOWISH .

ORANGE (10YR6/6) WHERE WEATHERED,

= AND BECOMES LESS WEATHERED WITH

46146 | 100 . z DEPTH. 1IT IS MANGANESED STAINED

AND GENERALLY HARD AND '

= | MASSIVE, BUT SHOWS SMALL- |0 ./ ~“Pite

X | SCALE GRADED BEDDING LOCALLY|.

= THE FOSSILS ARE PREDOMINANTLY

== | CRINOIDS, BRYOZOA AND BRACIOPODS,

8L.i-g6.0¢ = | WHICH ARE LOCALLY REPLACED

49| 49 | 100 L | PYRITE. A FEW CALCITE AND QUARTZ

8 £ | CRYSTALS ARE ASSOCIATED WITH VUGS,

otor | | ESPECIALLY AT LIMESTONE-CHERT
: CONTACTS. THE FORMATION CONTAINS

o747 | 198 ABUNDANT STYOLITES (PRESS

I{ SOLUTION FEATURES), WHICH '

ARE SECONDARY FEATURES THAT ,@wig‘zo ?S?Ied

ARE PERPENDICULAR TO BEDDING . o ered to

AND INTERSECT FOSSILS. 52' @ .16 gpm.

STYOLITE SUTURES ARE ASSOC-

IATED WITH A THIN (1/4") BLACKISH-

GRAY, CARBONACEOUS, SILTY CIAY,

THAT CONTAINS IRON. i

3

71.7-76.3°

NX WIRELINE
3

HH K

75.3-?1.1'

s

48|48 | 180

alla

&

Pl

&

LIMESTONE IS WEATHERED DARK
YELLOWISH-BROWN (18YRS/4) TO
5.5,

@ 75 SMALL SHALEY LENSE CONTAINING
SOME GLAUCOMITE AND/ OR
CHLORITES.

BOH @ 98.7'- HOLE COMPLETED AS A ROCK
OBSERVATION WELL.
NOTE: ROCK AND SOIL SOLORS
ARE INDEXED ON THE ROCK-
'~ COLOR CHART PUBLISHED BY
THE GEOLOGICAL SOCIETY
OF AMERICA.

?unlnn?nmlnu

E

&
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WwELL NO

D3SERVATION 'WELL| ~  Fusra - weldon sprimg o

JO8 NO SITE \:ATE COORDINATES
14501 DOE PROPERTY- ;%gffﬁum 98471.52 N 50936.42 W
SEGUN COMPLETED PREPARED BY REFERENCE POINT FOR MEASUREMENTS
4/13/83%/19/83 E.M. FANELLI Top of Surface Casing
DEPTH ELEV.
_/_ ELEV. - TOP OF SURFACE CASING: 667.09
y 667.01

ELEV. ~ TOP OF RISER CASING :

~ GROUND SURFACE 0 655. 021

LOGIC

GENERALIZED GEO LOG

~ SURFACE CASING

DIA: 6"

0-1': TOPSOIL -
tvee: Steel pipe with slotted cap

Blackish, organic-

rich topsoil. 1o fia 3.03 1662.06
‘ t] | P € 30TTOM OF SURFACE CASING —d i
1'-6": CLAYEY SILT - NEA
Gray and yellowish, o B A BACKFILL MATERIAL:
semiplastic, silty s kel _|T"t:  Cement/Bentonite grout
clay. s a
LE] 2 A
6'-10"': CLAY - Gray and I
yellowish, plastic, A
dense clay. . , RISER CASING
paf e oA 4"
10'-38': GLACIAL TILL L' [ [re BPVC
2 s
10-36.5': cLAY TILL - [4 I} BOTTOM OF CASING
gray and orange, k of ps pidiv oo T
plastic, dense clay 4 . J ANNULAR SEAL » L.SELS-EO_Z;S.
with a few, small TYPE:  None

chert and granitic
clasts.

TOP OF FILTER PACK -————J

FILTER PACK

36.5'-38"': Basal Chert
Till - grayish, loose,
silty, sandy clay
matrix containing

TYPE:  Open rock well

large chert clasts. TOP OF SCREEN S N S
38'-90.7" (BOH): WEREEN:
LIMESTONE - Gray, DiA: TYPE:
fossiliferous
limestone. orewmcs: wioT: Open rock well
TYPE:
BOTTOM OF SCAEEN N I S
SOTTOM OF SUMP ———t ]
- 90.7 [564.39
< SOTTOM OF HOLE _——

— ! woLz o, & to 52.5"

3" to 90.7'




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 1 of 2
' _ Project Number:
BOREHOLE LOG 5121
HoleNuna?rSl
Project: Location:
Geotechnical Investigation - Phase 11 Temporary Storage Area
""UAEC) N. 98657.1 W. 50964.4 e o anmibal Testing Labs.
Drill Make and Mode!: gMg 55;3!(3 7/?"DHOHOW Stem Domh:gpoéﬁock. Depthc:'s(')nnge&Size: Hole Size: 6°7/8"
uger, 3%", I.D. .8'
Elevation: Angle from Vert. and Bearing: Depth Bottom of Hole:
665.35 ft. G.S. Vertical 39.8"
Water Level: Fluid & Additives: Date Start: Date Finish: Logger.
none none 5/11/89 5/12/89 P. Patchin
SAMPLE poTANDARD SOIL DESCRIPTION
TEST
S s g |, .z | E [==2B S |Name, Gradation or Plasticiy, Particle Size Distribution,
S|Z33| = (S8 | 3 | 66~ | & |Color, Maisture Content, Relative Density or Consistency,
wlepe | B laz]| o (N) £3 |Soil Structure, Mineralogy, USCS Group Symbol
w| oan £ £2 x %3
0 41V[CLAYEY SILT, nonplastic, brown (10YR 4/3) w/roots,
1.0[SS [ 7 [2-3-2 |} ¥|organics, FeOx nodules, v. stiff (2.75)1ast 1" g7
2.5 101 7 J{}[mottTed 1t yeTTowish brown (2.5Y 6/3) and yeTlowish =
J2.51]SS 2-4-5 L{ |brown (10Y 5/8), damp to dry. ML. :
002 |11 9 14 |CLAYEY SILT (40% cla lightly plastic, mottled It. 7
4.0 : : 111 bromesh grag(/ ?Z.EY g)ﬁ a Q ygl?ow?spl Br'gan HOYR 5/4)
. My FeOx) damp to dry, MnOx blebs, FeOx stain, ML-CL
.U STf ‘// ! h—
- 03 |12 11} {as above, damp, pp=2.5, non-plastic, ML .
i ’/, FERRELVIEW L
~7.5[sS [,gu [2-3-6 ¥ X JSILTV CLAT, mottled as above damp FeOx modules 20T
9.0 |04 8 /sﬂt}, -Tighs tn mo. plasticity. V. stiff 2.25 CL |
10 55 CLAY med. to high plasticity, mottled 1t. yellowish bedwn
a7 (S); % / (2.5Y 6/4) and yellowish brown (10Y 5/8), damp, v. liftle
! silt, FeOx nodules, no MnOx, v. stiff (2.5) CL-CH. ]
“12.5 -
25 ss 2-3-4 %CLAY as above, with white non-calcareous soft inclusigns,
14,0 los |18 7 / pp=3.0 CH FERRELVIEW
15 50T %CLI}Y, gravelly (10%) mod. plasticity, mottled as abevd,
B 07 |28 ,]s1ightly damp, abundant MnOx streaks, 16. 3
475 » /' °41Fe0x nodules. Gravel is subrounded igneous and
: /metamorphics, very stiff (3.25) CL-CH C TILL
7.5 |SS 17v | 2-8-9 /1/-/Clay gravelly as above, increased MnOx stringers and —
0108 17 FeOx blebs t? 7r;1m, igneous gravel to 2cm (15%) damp tg
‘A*/1dry. Sandy (5%) coarse, very stiff (3.75) CL
20 50.0 | ST 7P CLAY as above, sandy, predominantly yellowish brown—
—$1.5 |og |29" /f (10YR 5/8) moist, pp=2.75 CL CLAY TILL a
57555 3-9-10 / CLAY as above, no mottling; with hard L.S. gravel, ve-;t.
_’Eg.o 10 (18" | 19 / fractures w/MnOx, pp=3.75, sandy, dry to damp, CL -]
25 ‘A See next page for sample ST11 ]




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet __ 2 of 2
Project Number:
BOREHOLE LOG ' 5121
Hole Number
GTS-1
Project: . Location:
Geotechnical Investigation - Phase II Temporary Storage Area
SAMPLE pITANGARD SOIL DESCRIPTION
TEST
3 wl 2 « E RS | € |Name, Gradation or Plasticity, Particle Size Distribution,
; .:_:g & § ] 3 | e~6~6~ | 8§ |Color, Moisture Content, Relative Density or Consistency,
wregs | B [e2| o N) £8 | Soil Structure, Mineralogy, USCS Group Symbol
wl|oon £ | -2 -5 3
25 25.0|ST Sampler drove rock & caved last 8" of Shelby tube. Cut
u 11 16" offtube 8" from bottom. Rock was calcareous. Gravelly-
Sampley 427 .2 CLAY as above, dry pp=3.5 CL ]
refusa1‘——*f:27.5 SS CLAY as above, abundant MnOx & fractures with leaching]
29.0l12 | 18" /pp=4.5-dry CLAY TILL
" L) X
30 30.0(SB =19= %Pushed a large (7cm) rock at end of sampler. CLAY —
5" 39 ‘4 las above, damp pp=3. _
31.5]13 % 31.3
- 07 : =
35 5158 E-Ta-T7 17 ZqCLAYEY SAND to SILT (v. fine)(20% clay)it.gray (10YR
a0 14 177 31 V‘“%§7/2) nonplastic, dry to damp, abundant FeOx nodyles to
34.0 ryo43mm.  Hard (> 4.0) no gravel mottled with 1t.yellowish
35 z->7zibrn. (10YR 6/4) SC-ML BASAL TILL? 34.9
35.0[SB 6-12-1 GRAVELLY CLAY, slight plasticity, yellowish red, no sifit
36 )15 | 12" 25 (5YR 5/6) mottled with pinkish gray (5YR 6/2) 5% cherd
l ;&/1/grave1 to 12mm, minor finely xIn L.S. (?ark%; damp, |
— blocky, w/minor MnOx; FeOx blebs, hard (4.5) CL
137.5[55 7-11-20 /”/ Y Res i duur 4
39,0]16 3 31 2/ Pushe * rock, {titho raphic limestone, gray 10YR 6/1) _
4 GRAVELLY CLAY, as above, pp=4.5, dry 39.8
40 — Auger refusal ©39.8' @8:40a.m. 5/12/89 =

7 Note: 1In end of clean-out tube before grouting was -
- Targe chert gravel (7cm) with weathering rinds]
and pyrite (fresh) inclusions. Also more
leached looking clay.

Collected bulk sample from 0-5.0' from
auger cuttings.

Grouted hole to surface with Volclay grout.

- Performed a constant head test at 36.5'. m
No take. —_




WELDON SPRING SITE REMEDIAL ACTION PROJECT

Sheet___1  of__2

' Project Number:
BOREHOLE LOG 5121
Hole Number
GTS-2
Project: Location;
Geotechnical Investigation - Phase II Temporary Storage Area
Coordinates: Drilling Contractor:
N.98100.4 W.50751.9 (AEC) Hannibal Testing Labs

mmwménsass, 6 7/8" Hollow Stem |Depthop of Rock

Depth Casing & Size: Hole Size:

Auger; 3%" 1.D. 37.3" , none 6 7/8"
Elevation: from Vert. and ing: :
" 668.17 ft. G.S. Andle fom \or. ane Searng Depth Botiom o1k
Water Level: Fluid & Additives: Date Start: Date Finish: Looaer: .
None None 5/9/89 5/10/89 . Patchin
SAMPLE pSTANDARD SOIL DESCRIPTION
TEST
3 Wl 2 |.e E [f=urs | 9 |Name, Gradation or Plasticity, Particle Size Distribution,
s{Z2=| = | 28| 3 | 666 | § |Color, Moisture Content, Relative Density or Consistency,
wlaje | @ ja= 8 N) £8 |Soil Structure, Mineralogy, USCS Group Symbol
w|omn £ -2z [ 0w
o P30 |75 ALY aay, nod. prasticity, mottled light gray
2 / (10YR07/1) and yellow (10YR 7/6), moist, roots,
- / organics. CL. Bottom 6" is clayey silt, dk grayish-
L5 15T / brown (10YR 4/2) non-plastic, v. stiff (2.25) ML
02 | 18" SILTY CLAY, low plasticity, mottled light brownish
- 7\ gray (2:5Y 6/2) and brownish yellow (10YR 6/6) -
5 5.0 very stiff (2.25) damp, CL. FeOx blebs, MnOx
5.0 | SS 3-5-8 [ stringers. Silt-30-40%.
6.5 |03 |18"] 13 , -
. _ As above pp=2.0 CL FERRELVIEW
~47.5 | ST A ‘ -
_ 04 | 28" / As above, pp-=2.25 minor Tine gravel, L N
10 10.0 / .
..%(ljg (S)g 18" 713'10 " Yl As above, Pp=2.0 2" soft saturated zone at -
: % 10.8', overall moist CL.
- % /y _
-112.5| ST / CLAY, as above, less silty (10%) high plasticity, -
- 06 moist, CH pp=2.5 -
15.0 /
15 15.0] s§ 2-5-10 /CLAY as above, pp=2.75, high plasticity,damp, with —
d165] o7 | 18] 15 /slickensides, CL-CH -
. / . FERRELVIEW -
-417.5] ST ggf]“ ]gm 4 Shelt?y tube sampler empty. Drove split barrel sampler
i 08 | 0" Ino Eo pick up sample. l}t end of split barrel was SILTY -
20.0 recover) * bgAY as above, dry, increase MnOx streaks, minor
20 20'0 S 5736 /fme gravel, CL —
-121.5{ 09 18" 10 LV XCLAY, as above, dry, pp=3.25, minor gravel, CL-CH 22 0]
— ° -
—22.5 ST o/{ /ICLAY, as above but with increased (10%) fine gravel/ |
| 10 | 26" vieqcoarse sand, dry, low plasticity, hard (3.75) CL

See next page for SS11 sample description




WELDON SPRING SITE REMEDIAL ACTION PROJECT

Sheet 2 .of 2

Project Number:
BOREHOLE LOG 5121
Hole Number
GTS-2
Project: Location:
Geotechnical Investigation - Phase Il Temporary Storage Area
SAMPLE pSTANDARD SOIL DESCRIPTION
TEST .
3 w| g | | § =21 2 |Name, Gradation or Plasticity, Particle Size Distribution,
SIZ2| = (38| 3 | 666 | § |Color, Moisture Content, Relative Density or Consistency,
wlaoe | W a2 3] N) £8 |Soil Structure, Mineralogy, USCS Group Symbol
w|8ea | z |2 | ¥ 53
25 125.00 SS [, ., [3-7-8 LZpPAISILTY CLAY, gravelly (15%) low plasticity, dry, hard
126.5 11 15 €Y |(4.25), gravel fraction subround igneous,mafic, ~
—~ /| #| possible metamorphic rock, sandy (10%), predominantly |
5721 B 7717 /1yellowish brown (10YR 5/8) CL
29’0 12 | 12° 21 - as above pp=4.5 dry .
, CLAY TILL u
30 30.00 SS 5-7-12 as above, less sand and silt, more plastic pp=4.0 —
1375 13[18" gravel up to 3cm (chert). -
1 32.5 SB | No sample, pushed rock. At end of split barrel is 7
14 ( 0" |4-11-12 white (5Y 8/1) clay with decomposed L.S. CL . -
4.0 . 34,2
'35 2 RESIDUUM? |
35.0 SB 13-39-30{D O'| CLAYEY GRAVEL, nonplastic, dry, gravel up to 5cm, white
36.9 15 [ 12" | >50 55| (5Y 8/1), weathered limestone and chert (90%) minor
- 37.3" 9/7/ clay, white (5Y 8/2) and MnOx and FeOx staining; last|
. <‘ 4" is light gray (5Y 7/2) clay, “"soapy", dry. ]
] » Auger Refusal at 37.3' at 3:40pm 5/9/89 -
40— —_
7 Note: Constant head tests at 10.0' and 25.0'. No
- take on both. Attempted test at 36.5' but _
could not seat NW drill rod due to rock.
- Took bulk sample from 0-5' from auger .
cuttings.
- Grouted hole to surface with Volclay grout. _|




WELDON SPRING SITE REMEDIAL ACTION PROJECT shoot_1 o4 2
BOREHOLE LOG 5121
- Hole Number
/ GTS-3
Proj Location:
é:ﬁtechnical Investigation - Phase II Temporary Storage Area
i : Drilling Con :
- [Cooreinaes \ 981186~ W.51076.9 (AEC) Hannibal Testing Labs
Drill Make and Model: CME-55, 6 7/8" Hollow Stem [Depth Top of Rock: Depth Casing & Size: Hole Size: "
Auger with 3%" I1.D, 31.5" none 67/8
tion: Angle from Vert. and Bearing: Depth Bottom of Hole: :
654.97 ft. G‘So Vertica] 31.5'
Water Level: Fiuid & Additives: Date Start: Date Finish: Logger.
None None 5/5/89 5/8/89 P. Patchin
SAMPLE pITANDARD SOIL DESCRIPTION
TEST
3 w| | | E =2=1 2 [Name, Gradation or Plasticity, Particle Size Distribution,
5 Egg g wd | 3 | ee-6- | § [Color, Moisture Content, Relative Density or Consistency,
wlaze | ¥ |a= S N) £8 | Soil Structure, Mineralogy, USCS Group Symbol
o|oaa £ | =2z -4 S
1o Augered to 2.5' '
_ FERRELVIEW
4 25155 [ . [ 2-I-T [ A|SILTY CLAY, Tow plasticity, dark yllwsh brn(10YR 3/4)
g.0f{01 |° 2 mottled with yellowish red (10YR 4/6, moist, soft (.75}
/fCL -
S NS 77 ACLAY, high plasticity, mottled red (2.5YR 4/8) and b7
~ 02 | 17" (10YR 5/3), minor black (MnOx) streaks, moist, med. o
i /stiff (1.0) CH i
8.0] SS 2-7-8 /CLAY, as above, Tight gray (10YR 7/1), slightly silty]
- 95|03 |11 15 ;f(Cj no mottling, moist, stiff {1.5), CH -
10 — 5015t SILTY CLAY, 15% silt, Tow to med plasticity, mottled—
- 04 | 28" /ye]]owish brown (10YR 5/6) and 1light gray (10YR 7/1) _|
with abundant FeOx nodules and MnOx streaks, damp,
-12.5 very stiff (4.0), CL _ FERRELVIEW -
-412.5] SS 1-8-9 | .As above, grading to siltier (~30%) minor fine sand 13 5
14.0] 05 | 18 17 and gravel at bottom, v. stiff (2.0) CL |
CLAY TILL
15 1501 ST 6 1 SILTY CLAY, low plasticity, yellowish brown (10YR 5767
- 06 | 29 mottled with 1ight gray (5Y 7/2), damp very stiff (4
approx. 15% fine gravel (igneous & metamorphic)subrnd
\ —417.5 < | abundant FeOx blebs & MnOx stringers. CH .
~17.5] SS 3-12-1 SANDY GRAVEL, nonplastic, white (10YR 8/1) 60% large _|
19.0( 07 | 10" 30 gvz 18.5
k;ﬁié:angu]ar chert gravel, (gray 10YR 6/1) up to 2cm, minor
20 &24diclay (5%), minor FeOx stain; dry. GM BASAL TILL
:'..'. 0‘ ——
okl I S LAY, low to med plasticity, white, (5Y 8/1), damp,\ | 21 3
. L/ blocky, stiff, (2.0) with FeOx and MnOx stringer?, _
. "soapy", with approx. 25% decomposed limestone? high
r- Ty %25 SS 12" 9'12'15 ajreaction to HCL) CL. .
.. 24.0] 09 2 ks above, increase in FeOx stain, with very angular pale
rilli g blue chert, pp=2.0 RESIDUUM?

See next page for SB11 Sample description.
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WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet . 2 of 2
. Progect Number:
BOREHOLE LOG 5121
Hole Number
GTS-3
Project: Location:
|_Geotechnical Investigation - Phase II Temporary Storage Area
SAMPLE perANOARD SOIL DESCRIPTION
TEST
3 w| 2| | E =41 2 |Name, Gradation or Plasticity, Particle Size Distribution,
s|z2x g :§ 3 | 666~ | § |Color, Moisture Content, Relative Density or Consistency,
g g g 5 2 Eg :'é N) g § Soil Structure, Mineralogy, USCS Group Symbol
25 [5.0(SB w [3-14-155 Df CLAY, gravelly, light brownish gray (2.5Y &/2), mod.
65110 | 29 to high plasticity, with FeOx staining (10YR 6/6) & -
. - ///5/ MnOx stringers; stiff (1.23) 25% subangular chert _
06| gravel to 4cm, no limestone, CL RESIDUUM?
427.5 1SS ) 50-22'234§;2§ GRAVEL, with minor clay, nonplastic, dry 10% clay, ~
29.0111 |10 45 /| gravel is cherty limestone to 3cm, also sand size
30.0 pé;% decomposed rock, all stained with FeOx, GC. 7
30 BIZ 1 6™ BU-> bU’cfny As above w/50% clay to 30.2', gravel (cont'd below)—
-30.5 refusaT oo ™ aucer REFUSAL

RESIDUUM?. 31.57]

|

@8:50 am 5/8/89 -
is predominantly chert gravel. At 30.2 is weathered -
bedrock with mainly chert and clay (brownish yellow .|
10YR 6/6), chert pieces to 4cm. Also white clay
(5Y 8/1) with MnOx stringers. FeOx stain throughout ]
with minor weathered 1imestone and limey clay. .

Grouted hole to surface with Volclay grout.

Note: 7erformed constant head test at 7.5', -
17.5", and 22.5'. No take on all tests.




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet __1 of 2

: ' Project Number:
BOREHOLE LOG - 5121
Hole Number
GTS-4
Project: Location:
Geotechnical Investigation - Phase II Temporary Storage Area
Coordi : Drilling Contractor:
e N.98448.6 .51237.2 (AEC) Hannibal Testing Labs

Orill Make and Model: CME 55,

6 7/8" Hollow Stem |Depth Top of Rock Depth Casing & Size: Hole Size:

Auger: 3%" I.D. 27.3 none 6 7/8"
jon: from Vert. and Bearing: Bottom of Hole:
Elevation 652.20 ft. G.5. | o vant one peemn 275
: id & Additives: Date Start: Date Finish: r
wamwﬁone e m?” 5/10/89 5/11/89 l"l)i’g.gePatchin
SAMPLE SY‘ND::& SOil. DESCRIPTION
TEST
z wl| 2 e | & |m=un | 9 IName, Gradation or Plasticity, Particle Size Distribution,
B Egg g ] g 66 | $ Co_lor. Moisture Cpntent. Relative Density or Consistency,
@lade | W &2 | o N) £9 |Soil Structure, Mineralogy, USCS Group Symbol
u|omn £ -2 x na
0 Q0 | ss 3-7-6 ’4,’, CLAYEY SILT, non-plastic, dark orn (10YR 3/3) abund.
4 15| 01] 9" 13 k14 Yroots & organics, moist. Last 3" brn (10Y 5/3) !
a1 rllw/med. aravel & drv ML. TOPSOIL/FILL 2.0,
-4 2.5] sT / SILTY CLAY, slight plasticity, mottled brn (10YR 5/3M
02 |27" /& strong brn (7.5YR 5/6), dry to damp, abund. FeOx
- stn, 25% silt, occasional blkorganic? blebs, v. 7]
-t s /stiff (z.25) cl _
5.0] SS | 2-3-0 CLAYEY SILT (~30% clay) non-plastic, mottled 1t.
-1 6.5 03 |16 9 grnsh gray (10YR 6/2) & brnsh yellow (10YR 6/8), 7
B / dry to damp, w/bl organic? blebs (prob.Fe0x), v. -
T75 57 ///r{’St’ff (2.25) ML FERRELVIEW _
B 30" As above, increasen SILT (80-907) w/Fedx blebs, more -
10.0| 04 1t. brnsh gray (10YR §/2). damp. stiff (1.75) M
10 1570 55 1o |57 bEA 0.3—
417 ¢| 05 12 /~/|CLAY, gravelly, mod. plasticity, mottled yellowish - 4
. °/./1brn (10YR 6/8) and 1t. gray (minor) (10YR 7/1), chert
- /grave] (subrnd) fine to lcm (10%) minor sand, abund
JTIZ.5] sT %Fer nods & MnOx stringers, v/stiff (2.25). CL-CH =
30" /o “,{As above, sandier, less mottling, pp=3.25, w/vert &
] 15.0 06 s/ jhoriz. fractures w/MnOx staining and leaching, 7
15 : "/ /-|dry-damp CL. —
15.0] SS 16" /./]As above, pp=3.5, no mottling; slight to mod.
cravellen &S 07 ~ Aplasticity. CL-CH CLAY TILL 7
17.5] ST CLAY, mod. plasticity, 1t. yellowish brn (10YR 6/4), y
7] 26" hard (4.25) abund FeOx blebs 5% rounded gravel, v.
- 20.0 08 little sand, dry to damp, no fractures, CL-CH .
20 20.0| SS 4-8-7 [%/]As above, pp=3.75, abund angular chert gravel @20.5 |
—-1.5 09 [15" | 15 2/ for 4" yellowish brown (10YR 5/7) abund. MnOx S
streaks; damp, no L.S. CL-CH ]
7 (/ 22.8
—22.5 SB 8-15-5 R A]CLAYEY GRAVEL, w/angular chert gravel up to 6cm in o
24.0] 10 |6" 20 i i i1icifi BASAL TILL? -
' A, LQJGRAVELLY CLAY, sit. plasticity, wh. (5Y 8/2) mottled
25 I/ 7\w/brnsh ylw (10YR 6/8) mottling, 20% chert RFSIDUIM |
or (ang) gravel (pieces) up to 5cm Jong, vuggy w/wthring

See next ?alge f

sample SB

rinds, clay is moist and talc-like, no L.S,, CL-CH

23.7




WELDON SPRING SITE REMEDIAL ACTION PROJECT

auger cuttings.

No take on both.

Sheet___ 2 of
Project Number:
BOREHOLE LOG 5121
Hole Number
GTS-4
Project: . . ion:
f@%techn1ca1 Investigation - Phase II L‘mm"fempor'ary Storage Area
SAMPLE ’m::gg“ SOIL DESCRIPTION
TEST
gl w g | e | & == 2 [Name, Gradation or Plasticity, Particle Size Distribution,
g EZZx | = | %8| 3 | 666~ | & |Color, Moisture Content, Relative Density or Consistency,
u|gos g a2 | © ™) ZQ |Soil Structure, Mineralogy, USCS Group Symbol
Wwiloon = - -3 (]
25 Sgg %? 6 17-19-12 J CLAYEY GRAVEL, nonplastic 20% clay is"talc like", 1t
5.<5.- D1olive yellow (10YR 6/6), damp, w/ abund. FeOx, also |
- 4/ decomposed L.S (HCL reaction), angular chert gravel -
- loose silty matrix, GC ‘/} ~-RESTDUOM?
Auger refusal @ 27.5'~
o @ 3:50pm 5/10/89 7

Note: GTS-4 Bulk Sample taken from 0-5.0' from

Grouted hole to surface with Volclay grout.

- 4 Constant head test at 5.0' and 24.0'..

7.5

-
—
-
-
—
-
D —
-
-
-
-
—
—
—
-
=
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-
-
-
-
—
0004008




WELDON SPRING REMEDIAL ACTION PROJECT Shoet 1 o 2
' 7?*an0ﬂm~n 5121
ontract Wp117
BOREHOLE LOG T
GTS-5
| Project: Location: :
Geotechnical Investigation Phase II Temporary Storage Area
Coordinates: Drilling Contractor:
N.98607.7 W.51245.8 (AEC) Hannibal Testing Laboratories
Drill Make and Model: Depth Top of Rock: Depth Casing & Size:  [Hole Size:
CME-55 H.S. Augers 6-7/8", 3 1/4" | 37.0 None 6-7/8"
ion: Angle from Vert. and Bearing: Depth Bottom of Hole:
G.S. 662.64 ft. Vertical . 37.0
Water Level: Fluid & Additives: Date Start: Date Finish: Logger:
Dry None 12:50 6/5/89 11:10 6/6/89 A. Benfer
SAMPLE porANOARD SOIL DESCRIPTION
TEST
z wl 2 c | E | mesurs £ |Name, Gradation or Plasticity, Particle Size Distribution,
g z22 | 2 | oy g 6-6"6- | g |Color, Moisture Content, Relative Density or Consistency,
wla2g | & |82 8 [ "W | 2o |Soil Structure, Mineralogy, USCS Group Symbol
ol daa £ =2 H3 %S
= _ (Bulk sample of cuttings, GTS-5, collected from -
a 0 to 5.0 feet).
w 712.5 =
A /// CLAY, highly plastic, mottled brownish yellow (10YR |
5 ST . 6/6) and dark gray (10YR 4/1), moist, minor black,
- 01 29 stiff to very stiff (2.0), CH, contains minor rounded
5 5.0 /;/4f]imestone gravel (%"), possible fill. L —
46 5 3; 13" 2'2'2 As above, bottom 2" mottled blue and olive gray (5Y .
: ///// 5/2) with decomposed grass.
4 /] FILL 7.5
7.5 |sT :;}( SILTY CLAY, low plasticity, mottled yellowish brown -
| 03 (10YR £/6) ana 1ight gray (10YR 7/1), moist very
10 10.0 19" stiff (2.25), CL, minor FeOx. ' o
_ 10.0]SS 17 2-4'4 As above, mostly light yellowish brown (10YR 6/4),
11.5/04 : with ~20% black FeOx, pp=2.2  _
- A . FERRELVIEW 12.57
—112.5|ST :;// CLAY, highly plastic, mottled yellowish brown (10YR -
_ 05 ////(‘5/6) and gray (10YR 6/1), moist, stiff (1.5), CH. -
15 15 .0 20" //Z//ContainSfVIO% FeOx and <5% spherical nodules (1/8"),
15'0 Ss 5 1.3 )///’trace limestone sand. -
ja6.5106 | 18714 /As above, pp=2.2, 16.0-16.5, 5% sand. ]
{73t / . -
07 /////D1sturbed
20 __{20.0 23" / FERRELVIEW —_
20.0]SS 2.2.5 . 20.5
“121.5]08 18"17 . 4{' SILTY CLAY, medium plasticity, 10% sand, 10% fine N

subrounded gravel, brownish yellow (10YR 6/6) with |
black MnOx stringers, moist, very stiff (3.0), CH.

As above, mottled with 1ight gray (10YR 7/1), less ]
sand and gravel, pp=3.0. CLAY TILL

T122.5(ST Pushed
124.5109 32" 24"

B
i

———




WELDON SPRING REMEDIAL ACTION PROJECT Sheet 2 o 2
' - _ gmngw¥5r5121
ontract WpP117
BOREHOLE LOG oniract
IGTS-5
Project: Location:
Geotechnical Investigation Phase II Temporary Storage Area
SAMPLE pTANDARD SOIL DESCRIPTION
TEST
3 w| 2| «| E |- { 9 [Name, Gradation or Plasticity, Particle Size Distribution,
g Egg 5 w2 | & |ee-s | § |[Color Moisture Content, Relative Density or Consistency,
& §§§ g E § § N) ig Soil Structure, Mineralogy, USCS Group Symbol
25 25 0l ss 2.6.3 ’5/(]26.0-28.0 as above, increase in gravel >50%,
5/5/89 — 6.5 10 l18" |19 A |predominantly chert, up to 2", subrounded, - =
5/6/89 B 4/ pp(clay)=3.5. ‘ ]
-127.5|SB 7.12.16} | :As above, pp=4.5+, hard, 15% fine to coarse sand, -
X29.0]11 j12" |28 trace gravel (1/4"), MnOx stringers. _
30 A CLAY TILL —_
30.015SS 4.7.11 [“)4 SILTY CLAY, medium plasticity, ~15% sand, mottled
131.5112 18" |18 brownish yellow (10YR 6/6) and light gray (10YR 7/1N
- /.jdamp, hard, (>4.5), CL-CH, spherical FeOx, MnOx -
/(| stringers and blebs. ' :
-132.5{ST LA 7
_ 13 %Y ¢ ' -
35 35.0 34 /- /| As above, pp=3.0, very stiff, CH.
35.0/SS 3.9.50 VN 36
136.5{14 18" |59 -0

|Auger refusal at 37.0, T.D. 11:10 6/6/89 .

GRAVEL fragments, chert, 10% clay, chert-yellowish
brown (10YR 5/6), also clay with black MnOx, clay
jmoist, hard, GC. RESIDUUM -

Apparent bedrock —
Grouted hole with 2 bags of Volclay

Constant head test at 15.0'. Take = .25 oz. in 10
minutes.

-
—
——
=
-
—
-
—
-
-
—
-

D
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WELDON SPRING REMEDIAL ACTION PROJECT
Sheet l o__2

Project Number: 5121

/6/89] 15

Contract wpP117
BOREHOLE LOG e
‘ |IGTS-6
_|Project: Location:
Geotechnical Investigation Phase II . Temporary Storage Area
Coordinates: Drilling Contractor:
N.98933.0 W.51035.7 (AEC) Hannibal Testing Laboratories
Dril Make and Model: Depth Top of Rock: Depth Casing & Size:  |Hole Size:
] - Auger 6 7/8", 3 1/4" . 147.0 None 6 - 7/8"
Elevation: Ammmwaomm. Depth Bottom of Hole:
G.S. 665.28 ft. Vertical 47.0
Water Lovel: Fluid & Additives: Date Start: Date Finish: Logger:
Dry None 3:00 6/6/89 1:25 6/7/89 IA. Benfer
SAMPLE porANOARD SOIL DESCRIPTION
TEST
8l wl 2| | E == ] 2 |name, Gradation or Plasticity, Particie Size Distribution,
g Egg £ It g ¢-6-6- | @ |Color, Moisture Content, Relative Density or Consistency,
iy §§§ g E_g g (N). gg Soil Structure, Mineralogy, USCS Group Symbol
~ (Bulk sample of cuttings, GTS-6, collected from
= 0 to 5.0 feet). n
[} .
o ' i
& 7.5 [ss 3.6.8 SILT, nonplastic, mottled yellowish brown (10YR 5/6) |
© 4.0 01 9" and 1ight gray (10YR 7/2), damp, hard (4.5+), ML.
5 ]
5 0 lsT . FERRELVIEW
1 02 |24" As above, pp=4.5+, hard, iight yellowish brown ' 7
475 (10YR 6/4) : -
7
KRR 2537 SILTY CLAY,low to medium plasticity, mostly light
: yellowish brown (10YR 6/4) with yellowish brown -
10 (10YR 5/6), moist, very stiff to hard (4.0), CL. Up
J10.0fsT / to 1/8" blebs MnOx. FERRELVIEW j
_ 04 %As above, pp=4.1, hard, mottled yellowish brown (10YR
12.5 5/6) and 1t. gray (10YR 7/1), abundant FeOx. 12.5]
—12.5]SS 2.3.5 7£CLAY, highly plastic, mottlec yellowish brown (10YR 4
14.0{05 12" |8 /5/6) and Tight gray (10YR 7/1), moist, very stiff |
/ (2.5), CH. Slickensided, contains: MnOx and FeOx.
/7/89 J15.0]sT /
06 / i 7
7.5 26" As above, pp=3.1 FERRELVIEW 7
J17.5[5s 3.4.6 / i
19.0{07 [18 |10 As above, pp=2.5, very stiff, slickensided with
2 /stm ngers and blebs of MnOx and spherical FeOx nodules]
20.0|sT / T
- 08 . —
- 22.5 30" v '7 As above, pp=3.75, 5% white angular sand 22 5-
122.5SS 4.6.10 j/ SILTY CLAY, highly plastic, 15% sand, 10% subrounded
24.0109 118" 116 fine gravel, spherical FeOx; reddish yellow (7.5YR
/ 6/62 with 1ight gray (10YR 7/1), damp, hard (4.5+)
— ‘A CL-CH. Minor MnOx. CLAY TILL




WELDON SPRING REMEDIAL ACTION PROJECT
Sheet _2 of _2
"'g'F'Nmsm
BOREHOLE LOG ontract WP117
Hole Number
: GTS-6
pw Location:
Geotechnical Investigation Phase II Temporary Storage Area
SAMPLE poraNDARD SOIL. DESCRIPTION
TEST
8] w| 2| «| E jm=um ] 2 |Name, Gradation or Plasticity, Particle Size Distribution,
g E%g § wg | & | es~4- | 8 |Color, Moisture Content, Relative Density or Consistency,
& §§§ § 2; § N gg Soil Structure, Mineralogy, USCS Group Symbol
25 |25.0[sT / |
10 _
127.5 28" As above, pp=4.5+, increase in MnOx 7
-27.5{ss 4.6.8 / _ -
29.0111 118" |14 /As above, pp=3.0, very stiff, less sand and gravel _
30 / '
SILTY CLAY, medium plasticity, 10% sand, 10% fine
3?'2 i? 12" 251"'13%@%1, brownish yellow (10YR 6/6) with minor light -
a gray (10YR 7/1), damp, very stiff (3.25), CL. FeOx and
MnOx stringers. ‘ T
- 32.5{SS 5.7.10 . -
34.0/13 15" |17 As above, pp=4.5+, hard, slickensided with MnOx _
35 .
35.0] SB 9.18.24
36.5{14 12" {42 As above, pp=4.3 CLAY TILL ]
—37.5/55 5.7.10 Hard drilling 4
. 139.0{15 f18" {17 ) As above, pp=3.75, spherical FeOx, granitic rock N
a0 fragments, some well rounded fine gravei.
40.0f B ) l1-2?3-35/As above, at 40.5', mottled red (2.5YR 5/8) and light |
41.5/16 f12" |57 gray (10YR 7/1), moist, hard (4.5+).
45 . :
45 ol ss — 15.15.43 /éARAVEL, 30% clay, predominantly chert, brownish
4455117 |18 |58 4 yellow (10YR 6/6) and black (MnOx), damp, hard (4.5
- P4 GC, bottom 2" chert, highiy fractured. RESIDUUM
- Auger refusal 47.', T.D. 1:25 6/7/89 —
R |Probably bedrock _
Grouted hole with 2 bags Volclay
—




WELDON SPRING REMEDIAL ACTION PROJECT Shoot 1 o 2
| Contracs o123
ontrac
BOREHOLE LOG T
GIS-7
.| Project: Location:
Geotechnical Investigation Phase II Temporary Storage Area
Coordinates: Drilling Contractor:
N.98771.0 1.51381.8 (AEC) Hannibal Testing Laboratories
Drill Make and Model: Depth Top of Rock: Depth Casing & Size:  |Hole Size:
CME-55 H.S Auger 6-7/8", 3-1/4" 44.5 None 6-7/8"
Elevation: Angle from Vert. and Bearing: Depth Bottom of Hole:
G.S. 662.07 ft. Vertical 44 .5
Water Level: Fluid & Additives: Date Start: Date Finish: Logger:
Dry None 8:45 6/8/89 2:00 6/2/29 A, Benfer
) SAMPLE ’g;is:é\;g“ SOIL DESCRIPTION
3 wl| 2| | E |-=2=| 9 (Name, Gradation or Plasticity, Particie Size Distribution,
2(z22 | £ (25 | E [ese | 3 |Color Moisture Content, Relutive Density or Consistency,
o | £oF w I ¥= ]| § ™ £8 [Soil Structure, Mineralogy, USCS Group Symbol
w|8sR | =z [Z2 | ¥ 3
(Bulk sample of cuttings GTS-7 Bulk, collected from B
=3 y 0 to 5.0 feet). | FILL |
t; - T3 ¢+/i SILTY CLAY, low plasticity, dk yellowish brn (10YR 4/2)
] g'g 3? a g [24dry, hard (4.5+), CL, Jocalized angular gravel. 3.
w |- SILTY CLAY, medium plasticity, mottled strong brown -

(7.5YR5/6) and yellow (10 YR 7/3), moist, stiff to very|
stiff (2.0), CL. Contains black MnOx. FERRELVIEW

ST

CLAY, low plasticity, very silty, yellow (10YR 7/4)

NS

;é" .

a—

77.5102 |32 very stiff (3.0), CL. MnOx and FeOx blebs.
+7.5][ss 1.3.5 |/ . -
9.0 03 |14 |8 - [/ | 9.0
10 ;j/’ CLAY, highly plastic, mottled yellowish red (5YR 6/6)
and 1ight gray (7.5YR 7/0). moist, very stiff (2.25),
| 10.0] sT ////’CH' -
112.5/04 20" | /As above, mostly light gray (10YR 7/1) with strong |
-112.5(ss 3.4.5 ///’/ brown (7.5 YR 5/6) (FeOx), pp=2.75. -
14,0105 18" |9 /As above, minor MnOx, spherical FeOx, pp=3.5. ]
15 / -
. T
J15-9f3 ;;;fj FERRELVIEW
417.5/06 |22" ’{As above, trace sand and fine aravel, pp=2.75. 17.5-
Tiaalor |ige |21 [FA] SILTY CLAY, 202 sand, mottied brownish yellow (10YR -
19.0/07 |18 7 )/) 6/6) and light gray (10YR 7/1), damp, hard (4.5+), 4
20 ¥ A] CL-CH. Slickensided, MnOx blebs.
_120.0{ST CLAY TILL _
“122.5[08 |20" . /|As above, 15% sand, 5% subrounded aravel, pp=3.7, CH. |
{22.5]ss 3.5.6 W0 -
24,0109 |[16" |11 . As Above, pp=4.5+, MnOx stringers. trace gravel up to
57




WELDON SPRING REMEDIAL ACTION PROJECT

Sheet __2 of 2
Project Number: 5121

Contract WP117
BOREHOLE LOG Lontract
GTS-7
Project: Location:
Geotechnical Investigation Phase II Temporary Storage Area
SAMPLE piTaNOARO SOIL DESCRIPTION
TEST
Z w | = | E |0EWIs | (Name, Gradation or Plasticity, Particle Size Distribution,
= z3 2 g sy :'>; e-6-6- | § |Color Moisture Content, Relative Density or Consistency,
5 BgE| £ |85| g | ® | g Soi Stucture Minerslogy, USCS Group Symbol
25 0 |s8 7.15.27 |, /JAs above, stiff (1.5), moist, CL, stringers of Cac03
5{i0_ f18" |gp - ¢ /|and MnOx, some well rounded coarse sand. 7
- / -
—27.5 SS 4.7.9 7///,As above, pp=9.5+, 10% fine gravel, vertical light -
9,011 18" |16 /kA{/gray clay stringers. CLAY TILL a
17.38.28/?///CLAY, silty, 10% sand, 10% gravel up to 1", brownish |
2 b fee Kyellow (10YR 6/6) with light gray (10YR 6/6) stringers
. ;/;/yspherica] FeOx, damp hard (4.5), CL. _
4
=132.5{SS 4.7.11 , As above, reddiwh yellow (7.5YR 6/8) at 33.5, pp=4.5,—
4,013 18" |18 slickensided some with MnOx film. |
A
35 v —
35.0SB 11.15.24 ~ N
36.5]14 (12" |41 b-‘},As above, yellowish brown (10YR 6/6) 37.0
. sria37.9-38.0 SAND, fine to coarse, 20% clay, strong brown
—{37.5]SS 7.11.8 ))"‘17.5YR 5/6), damp, medium dense, SC. 7
39.0115 18" |19 //// 38.0-39.0 CLAY, medium plasticity, light gray (10YR 71)
10 poist, medium stiff tostiff (1.0), CL-CH, with white
Tithographic 1imestone fragments. ]
§40.0 81 9.2 40.0-41.5 CLAY, Tow plasticity, speckled yellowish |
41.5416 (12" 111 /r_(_—rown 10YR 7/1), moist, very stiff (2.5), CL, minor
7

MnOx, abundant FeOx up to 1/4" nodules. 7

CLAY TILL -

Auger refusal 44.5', T.D., 2:00 6/8/89
Probable bedrock
Hole grouted with 2 bags Volclay.
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=
—
-

—
—
—
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PROECT JOB MO, SEET 0. .
GEOLOGIC DRILL LOG l FUSRAP - VELDON SPRING SITE 14501-201 | 12 | Gn-18
SITE COORDNATES MILE FROM MORQL rm
SE OF BLDG. 434 N98, 297 ¥50, 362 ) .
{BEGUN COMPLETED DALLER GEOTECHNOLOGY OMLL MAKE AND MODEL WOLE SO [ovDmsedy F1o  [RXX €10 TOTAL DEPTM
&/8/%6 | 17878 NC. l NOBIL BST/OME 750 & 3 vs [V
CORE RECOVERTEFT./0 CORE BOXES [SAWPLES [EL.TOP OF CASNG [GROWD EL. BEPD/EL, GROLAD SATER SEPTA/RL. TOP OF MOCX
B5/59 4 7 - s6Ld l BL/E20 l L.5/628.9
SAMPLE WAGER BOGHT/FALL CASING LEFT N NOLE: DAADETH LOGGED BTy
MO LBS/30 N 276407 ] AATKNSON/E.BERGLLND
5 t SATER
3 PRESSURE
EEZE|EEE Be) e < |8 = s
R4k N el E Y i R
;g 11 3“5 ‘§x§ ii} !zg 8 BLLG, ETC,
wis |- gisiariwe 581- 4 0 <
Jom 7| [0 10 1.0 FT GRAVEL, LIGHT GRAY(NT),  |0-32.5 FT DRILLED
= 660.4 | 1 v CRUSHED LINESTONE, IN MOOERATE BROWN | VITH 6 IN 0D HOL-
= ] / (5YR 3/4) SILTY WATRIX, LOW STEM AUGERS
© :/ 1.0 10 1.0 FT SILTY CLAY/CLAYEY SILT,
] / | MOTTLED TAN-BROWN-GRAY(10YR 5/4), STIFF
SSfwefost] 13 | 3|5 |8 ] / G| CONTAINS SOFT, BLACKINI), WEATHERED
2 5 - /— NODULES.
3 Y/
= ST T2 [0 T0 110 T SILIY CA, oRENISE |0 10 10.0 F1
w ] /__ GRAY(SGY 7/1) AND DARK YELLOWISH ORANGE :ﬁ&gl‘&fu
o~
Sliafes| 10 | 3|45 /a (10YR 6/6), MEDILM STIFF. RADIOC0c1
= 107 //'“ EBERLIN
o2 650.4 | 11 ANALYTICAL
:// 11.0 T0 2.0 FT SILTY QLAY, WOTTLED | CORPORATION.
ST {540 { 26° ] /7_ ORANGE -YELLOW-BROWN({ 10YR 5/5), VERY
3 ] / 5] STIFF, OCCASIONAL ROUNDED PEBBLES AND
SS {igrl17e] 28 | 6 | 11| 15 /: SAND SIZE NATERIAL, MAMGANESE OX10E
2 ' 15 ] /g STAINING AND FILLINGS COMMON.
3 ] /
z -
© :%
SS (] ‘ T
>ligfis'| 18 | 5 | 8 |10 / ¢
: 20 :/ B
= :%
= -
» p /
SSliarlare] 28 | 10| 1a | 1 /:
2 . / 2 32.5 FT AUGER
25 - /’— REFUSAL, PERF CRMED
= ] / PEREABILITY TEST
= 4.4 |27 7
% Y. 21.0 T0 32.5 FT GRAVELLY CLAY, BURL INGTON/KE OKUK
y MODERATE YELLOWISH BROWN(10YR 5.5/6), |FN.
SS{ygelsr| a1 | 8 | 18] 23 R 475 | VITH AMGLLAR CHERT GRAVEL. CHERT IS |32.0 70 65.0 FT
2 30 J9/ A3/ DARK YELLOVISH BROW(10TRA.5/2) IN THE | CORED ITH NGB
- ] CENTER GRADING TO DARK YELLOWISH ORANGE | VIRELINE DIAMOND
2 ] (1OYR 5.5/6) STAINED, EXTREMELY INPREGNATED CORE
® p VEATHERED WITH WHITE(NS) RINDS ON GRAVEL. |BIT, USING FRESH
o |10 | s | 628 psIEA T TW WATER,
813 2| T |o.08] 20 | 5 ] BTt it TR ALY R TR P
§26.4_ | 35 FRACTURESYAAND V2INCH THICK FILLED.
STE L- Y9 N
et P TCHER BTN SOUTHEAST OF BLDG. 434 oar-18

T — " ey oy DO . .




Mw-2018
L. rOLCT L8 m. SEIT m nLE o,
“ GEOLOGIC DRILL LOG I FUSRAP - WELDON SPRNG SITE o0 | 2e2 | ows
GATER
./ EE 55 ggg - ST L o
-! 55. ; sg 5 N ELEVATION E g s SESCAPTEN MD CLASSRCATEN nmm
LB s 41 e £ -
) §§ 3le §:= !g !:i g ;s £1C.
H | vITH vERY LIGHT GRAY(NS) CLaY wo
0% |1 ou| ANGULAR CHERT FRAGMENTS, MANGANESE
] [P I S | OXIDE DEPOSITS ON FRACTURE SURFACES.
3 . . 35.0 O 37.3 FT LIGHT GRAYINT) CLAY,
: .9 [38.5 '
622 oI\ EXTREMELY MEATHERED LINESTONE, AND & /8786
® 4 38.5 10 57.5 FT LIMESTONE, YELLOWISH :
BROWN(10YR 5/4), EXTREMELY WEATHERED
oo % m| TO DECOMPOSED, MEDILM HARD WITH CLAY
3|5 [o-8] 16x 0/ |% Tlg| SEAS AND HORIZONTAL FRACTURES, CHERT
£| INTERBEDS AND FILLED vOIDS. a G
7 T : 803 ¥
0.7{10] 5 PR .10
A= P
0.9/ 10| s o%| I4. § 8203 p
g 8 PR AP v g 3 é RV
i
30 v
L J
";P 2 |.5| 251 0%|4
==
NGB ' ’ ’ : L ? :
55 {1
B
70/0 7 T ~
",".’ s [s.0f 100 603.9 F'I.s —1°
S 57.5 10 65.0 FT LIVESTONE MODERATE
- M YELLOWISH BROWN(10YR 5/4), EXTREMELY
60. 1T} YEATHERED, MODERATELY HORIZONTALLY
=3 FRACTURED, WITH HARD, LIGHT GRAY(NT)
. CHERT FILLED VOIDS, SOME OF WHICH ARE
"ol s 5.0 soox 222 6 Jrls| oY FlLLED.
SI o & =
1
112 ,
y /4 w,w%fa(
596.4 185 BOTTON OF BORING AT 65.0 F1. FERED
. HOLE TO 8-1/2 INCH AND INSTALLED 2-INCH
4 316L STAINLESS STEEL MONITORING WELL SOIL AND ROCK
. SCREENED FROM 53.0 10 63.0 FT. COLOR DESCRIPTION
- FRON THE ROCK.
. COLOR CHART,
J APAVERAGE LENGTH OF CORE PIECES FROM | PRINTED BY ThE
. EAGH RUN. 6E0LOGICAL
h LPLONGEST PIECE OF CORE FROM EACH Ruw | SOCIETY OF
- AMERICA, 1948.
3 RQD» ROCX OUALITY DESIGNATION FOR EACH
} - RN,
-}
. s OLE .
— i TG N0 SQUTHEAST OF BLDG 434 on-i8
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l“TfJ_ (= s peme P'r-- [
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&

.. .OBSERVATION WELL __.

PRO.ECT T
- =~ - FUSRAP-WELDON SPRING CHEMICAL PLANT - -t GM¥-8
08 0. ST COOMCINATES
usol SOUTHEAST OF 8LDG. 434 N98,297 750,382
T CONPLETED PREPANED BY REFERNCE PONT FOR MEASURDMENTS
6/28/86 116/86 AATKNSON GROUND SURFACE
X L L . ) ] oEPTY BEY.
T ——. - LALE
_/“— ELEY.- TOP OF SUWACE CASNG: 661§ 22
- ——— ELEV.- TOP OF MSER CASMG 653 ar
' i ” ‘ : 7~ ROIO SUFALE o _
N 'x: B NN PN N .
b § ‘q
3 ] . B
A A T SURFACE CASG
S I Dike € MOV SOUARE
L3 ] T 2
RN KA TYPE: Y, MO¢ STERL i sovceD car
l‘l l.l
3 3
A B[ ~—————  SOTIOM OF SUWACE CASNG - 28 s
2 38
8 N A BACFLL WA TORL
10 - 40 FT SLTY QLAY 2 ] .
S B R TYPE: CEMENT/BENTONTE GROUT
l' 4
L] s ¢
€0 « 210 FT SLTY Q4 (WD : S
'l lll
] 4
S ASER CASNG
] 3 3
* o AR Os 2 - NOY
200 - 325 FT GRAVELLY QAT X e TYPE: TYPE MGL SCHEDULE 40 STAMESS STEEL
' L. R WITH FLISH JONTS.
'l Al’ ]
] 3
35 - WS FT LMEST S B TOP oF SEAL
SUGHTLY T0 MOGERATELY WEATKERED W ks J
GURLINCTON / KERUX i) ABULAR SEAL x3 2
TYPE: BENTONTE PELLETS 0/¢ BOY QAMETER
n [— J.4 £24.0
iy MSITRE gL ——— 0P OF FLTER PACX
- ° FLIER PACK
- * TYPEs CENCRAL NATERIALS CONP. SPECIICATION
- » B-40 SAND.
'- = d o [ —————————— TP oF SCREEN . 10 €08.¢
=1- SR
818 - 6.0 FT LMESTONE = s 2 - mex e ANLESS
TREMELY WEATHENED - TYPE 36 ST STERL
v s g N OPENIGS: WDTR: Q.00 - BOOH
-/ TYPE: CONTAMUOUSLY SLOTTED WIRE WOLND
) === iy S SOTTON OF SCREEN - 0 ssae
’_.——l'.-— 0TTM & S — §4.0 597.4
e SOTTOM oF HOLE —a{ 0 | sme
oy e mcncm———— HOLE DAy 3472 NCK




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 1 o 6
BOREHOLE LOG
. Hole Number
MW-2019
Project: . Location: .
WSSRAP Monitor Well Drilling South edge of Chemical Plant next to RR gate
Coordinates: Drilling Contractor:
N.98287.4 W.50391.3 (AEC) Layne-Western
Orill Make and Mode!: L. Deoth Top of Rock: Depth Casing & Size: | Hole Size:] 7
CME 55/75, NQ Wireline . 80'; 10" 80 thes g gu
Elevation: Angle from Vert. and Bearing: Depth Bofiom ot Hole: .
661.5, 663.2 TOC Vertica 116.0'; reamed to 116.3"'
Water Level: Fluid & Additives: Date Start: Oate Finish: Logoer: Original*
Water | 05/24/88 05/25/88 K Eroeadinal
COMMENTS F . DISCONTINUITIES g UTHOLOGY
o< w 7]
wstrvenion. | E3E (8 | 8| (B nelted o | GASSFORION HahEnTaIoN
x | CORING RATE AND -2 12 28 PLANARITY ¥ | COLOR WEATHERED
= | SMOOTHNESS #98 |wwl 2|, |O%| SMOOTHNESS & | GRAINSIZE STATE
& | CORING FLUID LOSS o0&d |63]| 3| 8 [l FILLING, STAINING & | ALTERATION
Q | CONTAMINATION OJ& ION| @ | € |ia] ORIENTATION 1T}
For description of soils and
unper bedrock, see log of
MW-2018 (Bechtel GMW-13, 1986)
81 Begin Core 81.0°
Competent RUN1 106.3 81.0-84.7 LIMESTONE light
Limestone gq |°Pen» roush gray to very light gray
9.0 1 (N7-N8) mealy texture, hard,
9.0 fresh crystalline, microfossilg
2 100% 70% and fossil fragments, horn
coral, crinoids, styolitic __
LP with black organics? on
= ) styolite surfaces, hairline
1.4' [Tight, rough fracture-open-dipping 869,
317i chert 83.3-83.6 white with
9 Tght’ rough Tight blue specks, no visible
83 > Tight,rough,MnOx [__lporosity in 1imestone _
4't  |Open, rough -
3 Open, rough
Open, rough,Mn0x
k?i Stylolite | -

*Geotechnical Information bv: P. Patchin/

D. Reynolds




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 2 o 6
Project Number
BOREHOLE LOG
Hole Number
, MW-2n19
Project: jon;
WSSRAP MW DRILLING Loy 98287 W.50391
COMMENTS 5 c DISCONTINUITIES 8 LITHOLOGY
o< w [72]
INSTRUMENDTION. | 3<Z |8 §| [E5 nomess O | CASSHOMION  FaMENTIION
z | CORING RATE AND &z |9 28 PLANARITY § COLOR WEATHERED
B|oomehibhes |EF Yz |olodl Mo, |f| M= R
8 | CONTAMINATION SY% 18R] 8 [ 2 |2¢| oo g
4 RUN1 1 Open,rough, ;
con't . stylolitic,Mn0x? Limestone, as above
e roughMn0X [\|84.7-85.6 CHERT Tight bluish
Bs Tight,rough g;ggh’ﬁfo d{‘/]lgr very hard,
Tight,rough o~
3 Tight,rough ~—85.6-88.1 LIMESTONE light
Open, rough "~ gray (N7) microcrystalline,
B6 dense, interbedded chert and
] " | chert nodules at 86.1-86.2, |
Tight,rough ~{86.7, 87.3-87.4, very thin
stylolites, hairline’ :
3 | Tight, rough - fractures, hard, fres
R7 Tight,rough g
Open,rough, _
1 stylolitic,MnOx?|
i 88.1-839.0 CHERT mottled -
Tight,rough,MnOx Tight bluish gray to white,
stylolite MW/l very harfi, fresh
o 3 | Tight,rough -
Tight,rough M| 89.0-93.7 LIMESTONE light _|
stylolite gray (N7) finely crystalline,
fossil fragments, crinoids,
stylolitic, dense, hard,
0 fresh, chert nodu]e(92.6-9§.1
light bluish gray (5B 7/1
P0 , gr.'acture from.91.8-92:9 86‘3
RUN2 3.7 stylolite (5) . ip, healed with calcite
3.7 3.7
3.7
100% 1 0 "
E 007 .




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet__ 3 o 6
Project Number.
BOREHOLE LOG
Hole Number
MW 2019
Project: ' Location;
WSSRAP MW DRILLING N.98287 W.50391
COMMENTS 5 . DISCONTINUTIES LITHOLOGY
TESTS/MONITORING zg‘; 0 | ] DESCRIPTION _8, MINERALOGY CEMENTATION
INSTRUMENTATION SIz 18 |3 T 5| TIGHTNESS o | cussi HARDNESS
< | CORING RATE AND ZIW IS 15 28 PLANARITY F | coLor WEATHERED
£ | SMooTHNESS wod lwy 2 g [2s| SMoormess | & | GauwsoE STATE
8 | SNBSS | gEE 88 8 | & |T% ORIENTITION g | ATE
91 RUNZ 2 1E Tight,rough, rwy Limestone, as above
con’t 1] Btylolitic,MnOx
2| PBtylolites [~
92 4" _
1 Stylolite rann
93 Open, rough
93.7 9.7 Mechanica 93.7-94.4 CHERT 1ight bluish
% RUN3 . . gray (5B 7/1) crinoidal, very
}']QEE, smoog: P~ hard and dense, fresh —
6.3 1gnt, smoo N 94.4-97.6 LIMESTONE light
6.3 133 ] gray (N7) flaggy, broken
[P | g Rubblized into wafers “"poker chips"
100% =1 wafered sectiom\ along bedding planes " to 2"
95| - 0-4 Dpen, roughé fOSSﬂ‘ife?‘OUS, :stylolitic,
T weathering along wafer planes.,
| Pren, rough — | crinoidal moderately wthrd
g Dpen, rough 94.4-95.2; severely wthrd
| = 96.0-97.3, visible porosity
410 bpen, rough 2= along solutioned bedding
96| Open, rough —— Planes ]
Multiple laminar =
Y [fractures, rock /B
&afers w/re- —
30 rystallization, —
97 very weathered JE=
? 97.6-108.7 LIMESTONE light
6 [Rubble ——— gray (N7) massive, finely
crystalline, crinoidal,
E ’ (con'4)




WELDON SPRING SITE REMEDIAL ACTION PROJECT lshest 4 of 6
[Project Number.
BOREHOLE LOG ’
Hole Number
MW-2019
Project: ) Location:
WSSRAP MW DRILLING N. 98287 W.50391 (AEC)
COMMENTS 5 . DISCONTINUITIES g LITHOLOGY
[~]
TESTS/MONITORING 2, |0 | W & PTION S | MINERALOGY CEMENTATION
< [74 [
Bl oot |EE3 Y 3|50t AETR. |3| S W
S | CONTAMINATION CUE [OR[ 2| 2 |ZH ORitnaan NG g | ALTERATON
98 RUN 3 2 bryozoans, largestylolites
con't Open, rough chert nodules at 98.5-99.0,
4 {Open, rough | ]99.5-99.8, 102.2-102.9, 107.7-
Tight, smooth 108.3, very hard and dense,
99 Tight, smooth > fresh, no visible porosity.
200 —
Open, rough —
8pen, rougp"“"
pen, rough——
4 Rubb]e——-——ﬁ
100 100.0 Open, rough — ¢/
RUN4 7
320 fright, rough ||
10.0 1p.0 Stylolite
10.0 boz| 2 | T1ght, rough — o
01 100% Stylolite
p Open, rough ::—1 —
el
2| | Open, rough=— 2=
102 4 Rubble ——— -
Open, rough —
3
103 Tight,rough 159 -
Stylolites Py
0
104 ]
Stylolite weak jwi
1{ Tight, rough e




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet__ 2 o 6
Project Number:
BOREHOLE LOG
Hole Number
g MW 2019
Project: Location:
“WSSRAP MW DRILLING N.92827 W.50391 (AEC)

COMMENTS 7 .  DISCONTINUITIES UTHOLOGY
TESTS/MONITORING zg;' e e il _g, MINERALOGY CEMENTATION
INSTRUMENTATION Stz |18 | § a5 TIGHTNESS 9 | CLAssIFicAnoN HARDNESS

= | CORING RATE AND TEL IS 15] |38 panaRmy g OR WEATHERED
£ | _ SMOOTHNESS 08 |wyl Z |, [0% smooTHNEss a | GRAINSIZE STATE
& | CORING FLUID LOSS o0& 63| 8| 8 [E5| ALUNG, SINING & | ALTERATION
O | CONTAMINATION OJ& |ON| @ | € |[wa| ORIENTATION o
03 RUN?t 3 Limestone, as above
con Stylolite A
1 Stylolite
Tight,rough, -
06 s%yloriil{:g]c,MnOJA
0
107, _
Open, rough o~
Stylolite .
3 Stylolite -
Open, smooth,log?m
Open, smooth,30
108 MnOx -
Open, smooth 10°
7
, é 1n8.7-109.7 LIMESTONE
109 Open, rough &= Tight gray (N7) flaggy, -
==[F—] broken into %" to 14" wafers
Open, rough == along bedding planes, finely
6 crystalline, crinoidal, sub-
Rubble 3] chalky, breaks easily along
110 110.0 Open, rough bedding planes-poorly
' cemented, slightly wthrd.
: 109.7-110.8 LIMESTONE
gugs 4 zg 3 Open, rough ™ very T1ght gray (N8), micro-
'6—.3 = Open, rough —r crystal.hne, dense, very thin
. y 84 stylolites, hard, fresh
100 Stylolite
111 yio - _l_lgéi]l_g LIMES'{ON?
p medium Tight qray (N6
L: 5 ggggierough\ 2 g_rinoid fragments 1m t? 25mm,
' — ine to coarse crystalline,
0.9 | Open, rough stylolitic, hard, fresh,
'll" > visible vuggy porosity 1-3mm.
4 4' .




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet O o 6
Project Number.
BOREHOLE LOG
Hoe NP 5019
Project: iog:
“WSSRAP MW DRILLING CRECY N. 98287 W.50391
COMMENTS 7 . DISCONTINUITIES g LITHOLOGY
of
TESTS/MONITORING 22> |2 (%[ [2] S [ MINERALOGY CEMENTATION
| SRR (BRI BT S, mEE
B | cSMooTnEss | WG w2 g |9k SwooTHNESs Z | GRANSZE SWIE
8 | CONTAMINATION GYE 8R) 8| 2 |Ff Shine, STANING -
12 RUNS [ 14 Stylolite 112.1-113.2 LIMESTONE very
con’t ight, rough ight gray (N8) coarse

5 |Open, rough

1B

Tight, rough

%14

Open, rough

Open, rough(2)

Tight,smooth,Mn0
156

Open, rough —

Rubble

%}S

114

Open, rough —

Open, rough

Tight, rough—
Tight, rough

Tight, smooth

crystalline with large
crinoid and bryozoan fragments|,
more porous. Good visable
porosity 15 to 20% inter-  _|
crystalline and vuggy porosity
moderately hard, slightly
weathered.

113.2-115.6 LIMESTONE light
gray (N7) medium to fine -
crystalline, scattered vugs,
est.5-10% porosity Chert
nodules at 113.5-113.6,
114.1-114.4, 114.5-114.8,
115.1-115.2, 115.4,115.7 to
116.0. Chert is very light __
blue (58 7/1) modular to
chicken wire hard, fresh,
fracture from 115.7'-116.0'
dipping 700539, cemented with
calcite.

T.D. 116.0°

Reamed ‘to 116.3'. Installed
well consisting of 4" dia.

stainless steel. Screen 116.0"
to 106.0', 0.010" slots. —
Sand pack to 103.0°'.




. <LDON SFRING SITE REMEDIAL ACTION .PROJ.‘:CT :

\ WELL COMPLETION RECOHD

\ UL NUMBER 2019

G— 1~ &2

DATE INSTALLED

PMC REPRESENTATIVE __Akead Aldsy,  DRILLER —Meyne  Toliysen

TOP OF

PROTECTIVE CASING

-Zy
— ‘Be—— LOCKED-DATE

PROTECTIVE CASING

TOP OF CASING ___ ym3t3'=A
GROUMD |

SURFACE ) -

TOP OF \
GROUT / 2 /
BOTTOM.OF /

SRR O [

SURFACE SEAL TYPE
THICKNESS

~——— BOREHOLE DIAMETER IZ”

. . L
CASING TYPE 212./7%% 41 )
DIAMETER g *

———— 4T

OM . . ne'
OF SCREEN —pmmestr’ ' =

~
TOTAL DEPTH _ Lo

L G |L-—-—— OUTER CASING TYPE __S¥ec |
SO0TTOM OF ) T
_OUTER CASING 2D i DIAMETER__18"}
TOP OF SEAL Flo¥ T GROUT TYPE _Latlanf Comenr
- TOP OF- : - Redered Begrmni
FILTER PAC 1A
: K - e SEAL TYPE _&ontonlte fo
ToP . |
OF SCREEN D7, _
‘ = 2
/ — SCREEN TYPE S+ $tec/
CENTRALIZER : =
DEPTHS L' o - ¢ot-¢t DIAMETER __ 't
SLOT Size_& .5/
BOTTOM B

—=— FILTER PACK TYPE _w&. 27

A BLANK CasSive ﬁNO c,u AT Go-rroM

-

3,24

B

114 4
coMMeENTs _AdJ [t fn

botrem  cap,

. . t 3 _
;J;/J. l"ﬂJT'c’@l ,A_&A%ﬂ :'ﬁ; P&!(P'ff L :4‘* g%&h Wt p

-

PMC REPRESENTATIVE SIGNATURE__QL,L_QM%,_.D'ATE Ll =3P

111 "




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 1 o O
Project Number:
BOREHOLE LOG
: Hole Number
A 3001
Project: Location: . .
WSSRAP Monitoring Well Drilling 200' South of Raffinate Pit 3
Coordi : Drilling Contractor:
N.98852.6W.51262. 4 (AEC) Layne-Western
Drill Make and Model: - Depth Top of Rock: Depth Casing & Size: Hole Size:
CME-55/75, NQ wireline Reamed 8.5"
Elevation: Angle from Vert. and Bearing: Depth Bottom of Hole:
64.3',666.45 TOC Vertical 90.0'
Water Level: Fluid & Additives: Date Start: A Date Finish: LoggerOriginal*
Water n6/14/38 06/15/88 N B naart
COMMENTS 7 « DISCONTINUITIES LITHOLOGY
TESTS/MONITORING zg;' o |u I DESCRIP § MINERALOGY CEMENTATION
INSTRUMENTATION 5318 | 2 €5 TIGHTNESS O | CLASSIFICATION HARDNESS
£ | CORING RATE AND gIL 1S (2] |28 eLanarmy $ | coor WEATHERED
B| ghicrunioss | B2 Y <)o lBcl eann  f| e "R
& | CONTAMINATION SYUE 182] 8| 2 |TY| Shrson ]
For soils descrintions and
upper bedrock. see log of
MW 3002.
Augered to 51.5°'.
51.55
Split Spoon 10% 1 31.5-5],2' Split Spoon
2 0 blows to go 2" Chert
Breccia and clay, chert is _|
white (N9) to iron stained
-{f 1ight brown (5YR 5/6) angular
i ? coarse sand to fine gravel;
ResTduum? clay is very pale brown (8/4)
53 | 51.7 to 53.57 No sample
available —
(:\a 53.5 Runl 53.5' Begin Core
2 L.P ' —F] 53.5-54.0'
Top of bEdrOCk. -45/-50 Désgo "4 8pen, roug::: Cﬁert very ]-ight gray (N?)
54 90% 0% 104 Pen, rough—— to iron-stained dark ylwish _
] orange (10YR 6/6) hairline
Split Spoon fractures, vugs pinooint to
0.5', druzy quartz in larger
4 vugs, fossiliferous including
54.8 solution cavity or crinoid
55 stem. ]
. 54.0-54.8"Sp1it Spoon ]
Split Spoon 100 blows to go 0.8' Chert
Breccia apd clay, same as
51.5-51.7, unconsolidated,
water bearing according to
56 driller

*Geotechnical Informati

54.8-56.0" No sample available

on by: P. Patchin/
D. Reynolds




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 2 of 6
Project Number.
BOREHOLE LOG
: Hole Number
MW-3n01
Project: Location:
WSSRAP MW Drilling (AEC) N.98853 W.51262
COMMENTS F . DISCONTINUITIES g LITHOLOGY
o< w 7]
z | CORING RATE AND 3 38 PLANARTY $ | colon WEATHERED
B| cborinioss | BE5 Y <|olocl moombs £ cuem  SRE
4 | CONAaN SY¥ [BR] 8| 2 |2¢ SRS S ]
56 g [Open, rough—— 56.0-58.5 Chert Breccia,
gugz 1 %'E Healed rehealed with sparry calcite
243' 665 1 and clay; chert is mostly
. b Tight gray (N7) to iron-
7 —— stained dark yellowish orange
57 80% .8 gﬁggmg‘t’ggh/ 4 (10YR 6/6): one Targe (1") = _|
recemented’ oxidized pyrite nodule in vug
% 8S;at 56.7', moderately weathered
bedded ch f 57.8-58.0.
4" | 4{0pen, rough(a) edded chert from 57.8-58.0
>8 Open, rough -
58.5
RUNJS 0 58.5-63.1 Chert Breccia
1.1 3.9 unconsolidated. Same as
59 4.5 =03 54.0-54.8. Bottom 0.2' of
LP interval may be back into
25% =0 Core loss weathered bedded chert. Only
10 3.4' 1.1' of samole recovered.
> .
4" Location
60] - /// Unknown -
) Location of core Toss on RUN3
r.,w// is unknown,
61 —
62 ]
p1.
Rubble or
3 | unconsolidated
|63 A1l open, rough )




WELDON SPRING SITE REMEDIAL ACTION PROJECT |sheet __3 o 6
‘| Project Number:
BOREHOLE LOG
_|Hole Number
MW-3001
Project: tion:
WSSRAP MW Drilling szAEC) N.98853 W.51262
COMMENTS F . DISCONTINUITIES UTHOLOGY
TESTS/MONITORING zg;.' @ | B 8, DESCRIPTION § MINERALOGY CEMENTATION
INSTRUMENTATION S3¥z 18 | 2 g8 TIGHTNESS o | CLASSIFICATION HARDNESS
E | CMoomNEeaD w53 law| 2| (59 SMOOTNESS £ | G sz SWrE 0
& | CORING FLUID LOSS &z2 122| x| 8 |2a] AlLNG SAINNG s ALTERATION
S | CONTAMINATION o3& [OR| 8 [ € [T oRienTimioN g
63 RUN4 |3 21 [0 Open, rough [ _463.0-66.0 Chert d
.45 3.0 |Open, rough OnTy 0.57 of fractured rock
3.0 =04 recovered, similar to 53.5-
LP 54.0 but less weathered
64 15% =0
Core Loss
2.5
Location unknown
65 //'
/'b
66 66.0 [ 66.0-73.8 LIMESTONE
: Rubble Zone .0-73. !
RUNS ' Dark yelTowish orange (10YR 6/%)
7.0 9-31 lopen, rough thick bedded to massive with
(7.8 1.8 chert nodules and beds to 1.5'
90 . 73 Open, rough "] thick. Limestone contains
12% L_{trace pyrite, oxidized, in
67 Open, rough medium sand sized grains.
: MnOx? specks throughout, moderate
LP Open, rough ) to moderately severely weathered,
= | |Open, rough ~—chert is mottled, 1ight olive
(2).> 5 BBgR: ;ggan ?ray (5Y 4)5/1) to grayish orang¢
pen, h M 10YR 7/4); contains some vugs|
68 gn| _|Opens roush MnOxiry Cht From 68,05 tn 6y e U
Open, rough —-{ contains vugs pinpoint to  —
1.3' partially filled with
3 Tight, rough quartz and drusy quartz.
69 /]
/ u |
L
6 Open, rough§ v
\V
70




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 4 o O
. Project Number:
BOREHOLE LOG
Hole Number
MW-3001
Project: Location:
WSSRAP MW Drilling (AEC) N.98853 W.51262
COMMENTS F . DISCONTINUITIES o LITHOLOGY
o< W [72] (o]
merneveine 23z 8 |81 BT Bcemon | S amewony T cownon
<« | CORING RATE AND FARE 28 PLANARTY ¥ | COLOR WEATHERED
B| coionuotoes | B33 Y| X | (05 Soomwess || SRNser swe
8 | CONTAMINATION S5¥ 3R] 8 2 |2¢ Orierain &
70 RUN5 2 - Limestone, as above
con't
5({Open, rough< ~
71 _
Rubble
Zone
Open, rough —
Open, rough
Rubble
72 Zone —
Open, rough—— }—4
Open, rough ——
Rubble
Zone
73
CORE LOSS
10.8" location
—1unknown
73.8 73.8-81.5 LIMESTONE
741 RUN6 mottled 1ight gray (N7) to
CORE LOSS grayish orange (10YR 7/4),
6.16 1.2' location thick bedded to massive with
7.7 ‘unknown nodules and interbeds of chert
to .7' thick, vugs pinooint
80% to .1", 10% at most, trace
75 pyrite. Chert is light gray
(N7) to medium gray (N5) with—
1 some silicified fossils (shell
_ X0 frags). Severely weathered
Rubble to 77.0', remainder slichtly
Zone to moderately weathered,
76 trace stylolites.
{77
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Project Number:
BOREHOLE LOG
Hole Number
MW-3001
PWESRAP M4 Drilling “TEEC) N. 98853 w.51262
COMMENTS 5 « DISCONTINUITIES UTHOLOGY
TESTS/MONITORING zg: o |4 2, DESCRIPTION § MINERALOGY CEMENTATION
INSTRUMENTATION S5zE 16 |32 58 TIGHTNESS Q | CLASSIFICATION HARDNESS
x | CORING RATE AND E¥ a2 28 PLANARITY ¥ | COLOR WEATHERED
| coicrsloss |BEEIE#lE|oBn oo, |F e TSR
8 | CONTAMINATION SYE 18R] 8| 2 |2¥ orieNtmon | § | AE
77 RUNG6 2 Limestone, as above
con't
5
78 Open, rough ha
2| Rubble 78.4-79.0 Chert
| Zone -
79 49.(
i 79.1-79.3 Chert
19.
> Rubble
6 | Zone
80 N
Tight, rough
Tight, rough
3
Stylolite, open
81 rough MnOx v
Tight, rough Yo
Tight, rough ] 81.5-83.5 LIMESTONE
81.5 4 |Open, rough same slightly weathered
AN limestone and chert
RUN7 3 i
Open, rough interval as 73.8-81.5
82
8.1
8.5 :
Stylolite, open
gougn ﬂnOQ ")
95% 3 |Tight, rough )
83 Tight, rough ~)
83.5-90.0 %IH?STONE
. Tight gray (N7); massive,
1 |Tight, rough | course grained to medium
grained, chert mostly very
(84 light gray (N8) in nodules

(con't)
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Project Number:
BOREHOLE LOG
Hole Number
MW-3001
Project: PD:
ﬁggRAP MW Drilling LuT%EC) N.98853 W.51262
COMMENTS 5 . DISCONTINUITIES g LUITHOLOGY
o< W [72]
ey |33z 18 (8] [B] opmmrmon | 8 Mumenionr T comon
r | CORING RATE AND EXL (S 131 |3 pianaRmY 2 | coon WEATHERED
| oouSEie |BZ3 EY (g (0f MM |f) S =
8 | CONTAMINATION SYE OR] 8| 2 2] ORErEmo NG ﬂ:usmm
84 ‘T RUNZ 3 gight, rough and beds to 0.3' thick, trace
con’t pen, roug ~styolites, fossils are shell
Weathered . frags, crinoid pieces and
Limestone Tight, rough ~_|brachiopods, fresh, hard.
Open, rough Ps
85 Open, rough,Mn0Ox [ |
Competent
Limestone 1
Tight, rough .
86 ; . —_
v
1 lope h |
8647 pen., roug ~4Core Loss 0.4'
Location unknown
87 _
8741 Tight, rough ]
3 .
Open, rough ™
881" : Open, rough b1
Tight, rough
Tight, rough
3
89 Tight, rough _
Open, rough’—/ﬁ’z
90
T.D. 90.0'
Installed well consistina of
2" diameter stainless steel.
Screen 75.0' to 50.0', 0.010"
L slots. Sand pack to 52.7'.




LDON SPRING SITE REMEDIALCYACTION PROJECT T

WELL COMPLETION RECORD

WELL NUMBER S2o] ___ DATE INSTALLED __ ¢~ 2.3~2P

PMC REPRESENTATIVE __AILQJ_&UJQQL DRILLER __ Whayne Tphi<oh

TOP OF
PROTECTIVE CASING

IN - .
TOP OF CASING = )e—— LOCKED-DATE
su

GROUND \ RFACE SEAL TYPE
SURFACE D - THICKNESS

5. )
TOP OF ) /, BOREHOLE DIAMETER f2"=gk
GROUT 2 1 CAS .

. IN 3 P

BOTTOM.OF /: G TYPE _.3.1_@.11 5+ Steel
PROTECTIVE CASING : DIAMETER &

.

1

|

: :--——— OUTER CASING TYPE
BOTTOM OF DIAMETE
OUTER CASING _ : :

a : .. . .
TOP OF SEAL 4= "¢ e GROUT TYPE Rettlnd CoresT
TOP OF- - L0t N - ,
= |
FILTER PACK SEAL TYPE Bogh Pellats
TOP - 53! \ o
OF SCREEN _- ___mges= |
4l 55 25'-6" - — SCREEN TYPE _3, St+ee)
CENTRALIZER /7777~ DIAMETER 2.V
DEPTHS s — A -
SLOT SIZE____:D/
BOTTOM . )
OF SGREEN' 77" e —s——— FILTER PACK TYPE _M_B_éé__
TOTAL DEPTH 7.5 ga=’ ) AL ﬁwﬁﬁ@zc-ﬁh%%
' » dd o ot Cup
_ 'y J (gba.g.’)
COMMENTS we fille hal«.‘ wHy san] 42 o5 #LMJ Aown J—Dﬂ_lj-g
1 .
- £ P QP ( Ml\l ¢1

PMC REPRESENTATIVE SlGNATURE_&uﬂ%_.DATE 2788

Loict edic B
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o Project Number.
BOREHOLE LOG
. : Hole Number
MW- 3002 B
Project: Location: :
WSSRAP - Monitor Well Drilling 150" S of SW corner Raffinate Pit 3

Coordi 3
N.98856.6 W.51245.6 (AEC)

Drilling Contractor:
Layne Western

Drill Make and Model: CME 55/75, 7" Hollow Stem Depth Top of Rock: Depth Casing & Size: HoleSze: 12" to 10
Auger, NQ Wireline Core 65.0 100'; 10 then 8.5" .
Elevation: Angie from Vert. and Bearing: Depth Bottom of Hole:
664.7; 666.7 TOC Vertical 150’
Water Level: Fluid & Additives: | Date Start Date Finish: Logger * Original
Water 06/03/88 06/06/88 Erickson
SAMPLE poTANDARO SOIL DESCRIPTION
TEST
3 w| 2 e | E | Resus £ |Name, Gradation or Plasticity, Particle Size Distribution,
g|z2g| £ | sy 2 | 666 | 8 Color, Moisture Content, Relative Density or Consistency,
“3‘ §§§ g E 5 § (N) gg Sail Structure, Mineralogy, USCS Group Symbol
0 VXX}
- ;r I LOESS -
_ g E _
+3.5 ] SS |,n [11-19-14 SILTY CLAY-CLAYEY SILT, low plasticity, yellowish .
; 501 o1 37 /Vbrown (10YR 5/4), very dry, very stiff, crumbly,
/{/ CL to ML. ' —
7 j/i// 6.8 |
8.5 [ SS [1gn [2-6-8 SILTY CLAY, mottled, low plasticity, dark brown _
10 |10.0] 02 14 :/t (10YR 4/3) to grey, slightly damp, stiff, limonite
staining, CL. —
413.5] SS 18" [2-4-6 / SILTY CLAY, as above, medium plasticity, olive _
15.0 10 brown (2.5Y 4/4), moist, Mn, CL.
15 03 A ]
. ﬁ% FERRELVIEW .
418.5] ss w 13-7-8 SILTY CLAY, as above, trace of medium sand, very _
18 stiff, Mn specks and streaks, Fe nodules, CL.
20120.0] 04 15 —
412.5 ss 15-8-10 Y./ Y SILTY CLAY, as above, trace medium to coarse sand
25 25.0l 05 18 18 ; / and gravel, yellowish brown (10YR 5/8), slightly
> A Amoist, CL.

* Geotechnical Information by: R. Parsons
M. Schauer
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Project Number:
BOREHOLE LOG
Hole Number
3002 B
Proj cyqs hftbp: . .
WSSRAP - Monitor Well Drilling 50" S of SW corner Raffinate Pit 3
SAMPLE porANDARD SOIL DESCRIPTION
TEST :
3 wl 21 | & |2 | © (Name Gradation or Plasticity, Particle Size Distribution,
= EEZx é It g 665" § Color, Moisture Content, Relative Density or Consistency,
g § § § ,z. E § g N g § Soil Structure, Mineralogy, USCS Group Symbol
25 VA
_ Z 27.0
4
28 5SS [ 1gn p-10-11 SILTY CLAY, as above, 1ight olive brown (2.5Y 5/4),
30.01 06 21 occasional limonite and Fe, Mn bands (fracture-1ike
30 crosscut), CL. —
433.5] SS 18" [0-8-10 SILTY CLAY, as above, very slight to Tow plasticity, _
35 35.0] 07 18 vertical fracture with Mn surfaces, CL. ‘
. CLAY TILL -
—38.5| SS | 18" [7-10-11 SILTY CLAY, as above. _
40 40.0( 08 21 .
_ w [2-4-6 SILTY CLAY, slight to low plasticity, trace fine
Zgg (SJS 18 10 gravel, light yellowish brown (2.5Y 6/2), slightly
45 moist, stiff, limonite stain, Mn, CL. —
Ny 4%, 46.8)
- /c// -
. . /'p/ -
J48.5] SS | gv 17-21-46[ { CLAYEY GRAVEL, low to medium plasticity, fine to
50.0] 10 67 A jcoarse gravel, yellow (2.5Y 8/6), slightly moist,
50 o”¥]stiff, angular to subangular chert and LS gravel, —
_ o, | some weathered chert, clay has limonite stain, Mn, GC_]
7
- 80 BASAL TILL
- /A/ Begin Core (53.5-57.5) 53 51
- Runl 53.5-57.5 CHERT, light bluish gray (5B 5/1) -
55 microcrystalline, mostly core loss RESIDUUM

il
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Project Number:
BOREHOLE LOG
Hole Number
3002 B
Project: . e Location:
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
SAMPLE ,g%;g;g“ SOIL DESCRIPTION
8| wl 2| < £ [T | © |Name, Gradation or Plasticity, Particle Size Distribution,
g E2x E wd | B3 | ees | 8 Color, Moisture Content, Relative Density or Consistency,
g gg% § Eg ‘c“:,: ™) %g Soil Structure, Mineralogy, USCS Group Symbol
55 RUN % RQD: Core Toss - As Above
7 gong'd 0 RESIDUUM N
- . 4.0 -
. 0% 1} [ Auger? "57.5-85.0 -
5% |LP=0.2' |1},
pos 0) 4n '{'f _
60 j—g . 1 ——
. v 371870 | SILTY SAND to CLAYEY SAND, non-plastic to low
- 80:5] 17 | 2 {-5—4;~é< < plasticity, reddish yellow (7.5YR 6/8), wet, loose,
f‘b'\foarse, angular chert fragments 1 to 7 mm, SM to SC
- [ Pl ? ? ? -
- 7/, Top of Bedrock? -
B ‘.17/ i
o 1] |

Sampler refusal at 60.9'

7 Cored from 53.5-57.5°'

— 65.0-100.0"

Core descriptions on pages 4 through 10.

-

-

e

-

——

-

——

—

-

m—

—f

-

- -
——

e

-

—

#0B00/08

[®))
.
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. Project Number:
BOREHOLE LOG
Hole Number
3002 B
Project: Location:
WSSRAP - Monitor Well Drilling 150" S of SW corner Raffinate Pit 3
COMMENTS oF . DISCONTINUITIES o UTHOLOGY
Eﬁ&%"% é E z § § E § nGHINESS O § CLASSFOANON FARDNESEN
- R 20| PLANARITY 5 | COLOR WEATHERED
= SMOOTHNESS Wed |wwlZ Q4| SMOOTHNESS & | GRAINSIZE STATE
& CORING FL E20 |£2Ix! o
& | Conmaminanon > | §G ¥ 33(8| ¢ [E5 ORIENTTON O c":‘ ALTERATION
Resume NQ Coring 65.0
65 Run? 216.1 165.0-74.5 LIMESTONE;
9.5 9.5| |Open, rough —argillaceous; dark yellowish
9.5 64% |2 orange (10YR 6/6); med.
7 100% LP Open, rough ~—~|bedded with chert; 1t. grey ]
= (N7); thin interbeds and
1.2 Open, rough rubble zones to .5' thick;
66 Jvugs in chert interbeds; =
12 irregular shape to .8" in
> 1 length; druzy quartz in vugs;
7 4 pinpoint Fe stains in LS to
10%; limestone mod. weathered
67 . and mod. hard. _
Open, rough '
3 |Open, rough N
Open, rough
68 P S _
4 |Open, rough (4)
69 e —
Open, rough
2
Open, rough
70 —
Open, rough (2) ne
3
71 2 Open, rough ——1 -
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: Project Number:
BOREHOLE LOG
Hole Number
3002 B
Project: ] e Location: :
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS F DISCONTINUITIES o LITHOLOGY
[=] -4
STS/MONITORING > w [ o
meeeny (335 8 |8 ] nosemrov |2 Memone T comumon
r | CORNGRATEAND | ZZW [S |3 S8 PLANARITY z | coLon WEATHERED
e cosmgg&s%ss 298 |wulZ| o QL glmoomgl%s"ﬁl & | GRAINSIZE SATE
8 | ContaminaTion S HER Ry ] N
71 Run2 2 - Open, rough As Above
Cont. '| 4 |Open, smooth,
MnOx -
Open, rough, MnOx }J]
Open, rough, MnOx ]
72 =
1 -
Open, smodth,
73 MnOx —
0 —
74 —
74.5 2 6 [Open, rough (6) 74.5-80.5 LIMESTONE; cherty,
Run3 3/1.4 dusky yellow (5Y 6/4) to 1t.
5.4 6.0 ——]grey (N7); med. bedded, chert
75 0] = nodules in brecciated zones
90% 23% and thin beds; chert very 1t.
LP Open, rough (4) grey (N8) to med. grey (N5);
= 4 irregular vugs 20% in cherty _
0.4 zone to 1.0"; lined w/druzy
/~quartz; trace of pyrite; mod.
76 4 to slight weathering and mod.__
> ~—hard. Argillaceous 74.5 to
4" 78.2.
4 |Open, rough (4) 4
/
77 Open, rough ] ]
Open, rough - —
4 10pen, rough -
Open, rough .
78 -
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BOREHOLE LOG
Hole Number
: 3002 B
Project: Location:
WSSRAP - Monitor Well Drilling 1‘50'rl S of SW corner Raffinate Pit 3
COMMENTS F . DISCONTINUITIES o LITHOLOGY
TESTS/MONITORING 25 jon |w ] o
INSTRUMENTATION | 3XZ |2 |2 ¥l narneas oM 2 | EOEaReSon HARDNESS
x | CORNGRATEAND | 2w 19 (3 28 PLANARITY £ | oLor WEATHERED
3 SMOOTHNESS Weo lwwlZ 0| SMOOTHNESS a | GRAIN SIZE STATE
& | CORNGFLUDLOSS | §Z8 ISZIx| § |€a| FiLLNG, STAINING -
8 | CONTAMINATION ooz [ox|3| & [E¥| orenTiTion F
78 Run3 ‘| |Rubblized zone As Above
Cont. B3
79 789 Open, rough +1 |
i , 4 lopen, rough (2) £ _
T Open, rough
80 Upper weathered Open, rough | =
limestone 3 _
TOWET COMPETEnt. 202 6.0 Open, rough ‘ 80.5-90.0 LIMESTONE; Ny
limestone 9“2 I35 ' lfossiliferous; yellowish gray
| T =' Open, rough LA1(5Y 7/2) to 1t. gray (N7);
81 1003 632 h thick bedded to massive; med.—
l 0 Lp Open, roug —{to coarse xtin; some chert
i 1t. grey (N7) to med. grey
- 0.9 (N5) in nodules and beds to -
: 0.5' thick; fossils are shell
10 Open, rough, MnOx | |fragments and crinoids; trace
82 5 stylolites; fresh to slightly —
" weathered and hard.
4 ) Open, rough N
1 Open, rough, MnOx ~ ]
83 -
2 |Open, rough
N Open, rough 7
84 3 -
4 Open, rough -
2 0pen, rough (
85 4 Rubblized zone % o




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet __ 7 o 16
: Project Number:
BOREHOLE LOG
Hole Number
3002 B
Project: ion:
WSSRAP - Monitor Well Drilling L‘i‘:g‘(')c’ﬂs of SW corner Raffinate Pit 3
COMMENTS oF . DISCONTINUITIES o LITHOLOGY
TESTS/MONITORING Z25 o jw 0 PTION o RALOG
INSTRUMENTRTION ™ | EXZ 12 (2] W] noNees 3 | COSSREMoN  FaouearoN
z | CORNGRaTEAND | EXW IS |3 159 SGNARRY % | color WEATHERED
[ SMOOTHNESS ¥og |lwwiz QY| SMOOTHNESS & | GRAIN SIZE STATE
& | CORNGFLUDLOSS | 28 52| 8 [£5| ALWNG, STINING & | ALTERATION
o CONTAMINATION OdJx |ON|a| & [d]| ORIENTATION (]
85 Run4 4 1 |Open, rough As Above
Cont.
2 Open, smooth B
86 =
2 .
Open, rough, MnOx {__-
Tight, MnOx
87 ? ] ~—
Open, rough [
88 Open, rough, MnOx o
Open, rough (2)
7 -
Open, rough (4) =3
89 —
Open, rough ‘L
2 -
Open, rough .
90 90.0 Open, rough 90.0-100.0 LIMESTONE; —]
Run5 7.9 Rubblized zone fossiliferous and interbedded
10.0 10.4 Iopen, rough chert; yellowish grey (5Y 7/2)
10.0 =12 to 1t. grey (N7); thick bedded.
100% 79% to mass; med. to coarse xtin;
LpP chert 1t. grey (N7) to med.
91 = (N5) grey; nodules and beds —.
LYl lopen, rough to 0.5'; fossils are shell
fragments and crinoids; trace
12 12 stylolites fresh to slightly _
> weathered and hard.
92 A 4 Tight,stylolite M
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: Project Number:
BOREHOLE LOG
Hole Number
3002 B
Project: ' Location:
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS oF . DISCONTINUITIES o UTHOLOGY
r | CORNGRATEAND | &EW S |2 S8 PLANARITY g WEATHERED
= SMOOTHNESS | wod lww|2( |59 EUOAmEss e STATE
w | CORINGFLUIDLOSS | gZ8 [S3IX| S [£2| ALUNG. STANING =
8 | CONTAMINATION O [ON|a| & [E&] oriENTATION ]
92 Run5 41 -
Cont.
- 1
Open, rough A
93 Open, rough, Mn0Ox —
Tight, MnOx S
2
94 4 )
5 Open, rough |~
i 4
Open, rough (3)
95
Rubblized zone
2 (Open, rough
n Open, rough
96 Tight,stylolite | -
| 3|0pen, rough -
Open, rough -
97
Tight,stylolite M
_ 2
Open, rough
98 ///
i 1
99 5 Open,stylolite .
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Project Number:
BOREHOLE LOG
Hole Number
3002 B
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS 5 DISCONTINUTIES o LITHOLOGY
TESTSMONITORING | - 25 |0 5[ T8 D S [ miNERALOGY CEMENTATION
INSTRUMENTATION 5 =18 |3 @5 TIGHTNESS o | cussiFicanion HARDNESS
z | CORNGRATEAND | EZY IS |5| 58 PLanaRmTY £ | cowon WEATHERED
P | SR | E28 I3 o i BTN (1) e
8 | conmmmnanon | S4E I9218| 2 IEY] oRENTKION &
99 Runs o Open, smooth s Above
Cont. Tight,stylolite
j 4 |Open, smooth 1 -
Open, smooth N~
100 5 100.0-101.4 Rotary drilled —
- -
101 —
101.4 y 101.4-150.0 LIMESTONE; Tt.
- Runé 15.41 |pubblized zone grey (N7); thick bedded; fine -
7.8 /.81¢ to med. xtln; occ. chert
7.8 69% nodules; occ. fossils; fresh
102 100% LP \\~and hard. ]
1.0 5 |Open, rough (5) \L
- /— -
9
?
10' 4" c—
' Rubblized zone
1 -
Open, rough
104 Tight -
1 2 -
Open, smooth
105 Open, rpugh N
4 3 -
Open, rough (2
106 1 P gh (2)

*Box numbers correspond to additional core boxes for interval from 101.4' to 150.0'.
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BOREHOLE LOG
Hole Number
3002 B
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS F DISCONTINUTIES UTHOLOGY
TESTS/MONITORING | » 2> 2 § ] § MINERALOGY CEMENTATION
INSTRUMENTATION é;g 215 5] TIGHTNESS o | Cuass: HARDNESS
r | conncraEano | &EZ% S |5 [SS piananmy COLOR WEATHERED
B | comcnustoss| E23 BSIX| o el ROSTUER,, | §| e s
& | conmminanon | 83# |GR|8 § & & oRIENTATION S
106 Runé 1 Upen,stylolite _|As Above
Cont. MnOx ,
4 |Open, ro gh .y
Open, rough, MnOx
107
) Open, rough
108
1 Open, rough a
109 Open, rough, MnOx
109.2 ]
Run7 4.7
|15.5 5.5(3 Open, rough, MnOx
5.5 85% (2) —
100% LP
110 =
0.9 Open, rough, MnOx}__|
2
1 g Open, rough |
2] 4"
111 Open, rough, Mn0Ox
3
Open, rough (2)
112
Open, rough, Mn0OX
» Open, rough T~
113
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Project Number:
BOREHOLE LOG
Hole Number
3002 B
Location:
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS 5 _ DISCONTINUITIES UTHOLOGY
TESTS/MONITORING zg;' 2 § [ DESCRI § MINERALOGY CEMENTATION
INSTRUMENTTION | S%z (4 [$ 5l TIGHTNESS o | CLassI HARDNESS
CORINGRATEAND | X% IS |3 28 PLANARITY £ | coLor WEATHERED
P SRt [B25 B2 o o e |5 B RGE
8 | Shvanmonc> | 844 98|38 8 |25 ORIENTATION §
113 Run? 21 - As Above
Cont. 0pen, stylolite, o
1 MnOx
114 Open, rough, MnOx |~_
3 Open, rough -
114.7
Run8 5.3] |Open, rough
115 &3 oiaopen, stylotite |,
. MnOx g
100% LP Open, rough, MnOx
= I3
L2t Open, rough, MnOx s
116 g Open, rough ol
4"
1
117 »
Open, rough (2)
2
118
Open, rough, MnOx|_|
2
Open, rough
119
2]
3
Open, smooth(3)
3 1
120 3




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 12 o 16
BOREHOLE LOG
Hole Number
3002 B
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS 2? . DISCONTINUITIES g UTHOLOGY _
TESTS/MONITOR > uw @
. INSTRUMENTATION. é‘i 2 |2 €5 NGHTNESS Pt CLASSIFORION HARONESS.
r | coanrRaEano |EZY S |31 (S manarmy 2 | cowor WEATHERED
£ | Suoominess | w68 luw) 2 g (25| stoominess & | GRAW SIZE SWIE
8 | conmaminaTion §‘.‘;‘¥ OR[8| & [EY SReNtmon T C 5
120 Run8 31 A
Cont. Open, rough, MnOx k.~As Above
J 2 lopen, smooth | ]
121 s T s o -
/.Y en, smooth (4)| |
8.0 = P ( )__._
i 8.0 88%| 5 -
100% LP
= Open, rough, MnOx
9 Open, rough
- 2 -
4"1 1
123 -
o O -
124 —_
. Open, rough L]
Open, smooth N
2
12 =]
Open, rough |
| 3| Tight \ i
Open, rough L]
126 ]
- 0 “
127 3




WELDON SPRING SITE REMEDIAL ACTION PROJECT
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Project Number:
BOREHOLE LOG
Hole Number
3002 B
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS 5 DISCONTINUITIES UTHOLOGY
TESTS/MONITORING zg;' a ﬁ it DESCRIPTION § MINERALOGY CEMENTATION
INSTRUMENTATION | S<z 18 |2 x5 TIGHTNESS o | CLASSIFICATION HARDNESS
x | CORING RATE AND "‘8 M E 28 PLANARITY " | £ | COLOR WEATHERED
b | comerumioss | BED BEIX| o Bef miocbacse . |E|chNem  SRE
8 | conmmmanon | 842 [98]8( & IEY| omEnTon &
127 Run9 3 . ' As Above
Cont. Tight N
i 2
Fight,stylolite(2
128
3
i n 3 [Open, rough (2) ™\
/‘
129 129.0 Openstylolite H\,#
' Run10 6.0
10.0 10.01  lopen, smooth (3)|_|
N 10.0 60%| 3
100% LP ~~
130 0.8'
1 Openstylolit
Stylolite
. Zu 3 MnOx NL
Open, spun e
131
Open, rough (3) '\/
P
3 Rubblized zone
132- i
| . Open, rough I~
133
Open, rough
) 3 Tight.st(;fﬁteh‘v
134 4 e
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Project Number:
BOREHOLE LOG
Hole Number
3002 B
Project: Location:
MZZRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS F DISCONTINUITIES UTHOLOGY
TESTSMONITORING | 5 25 a § ] DESCRIPTION § MINERALOGY CEMENTATION
INSTRUMENTATION §;5 2|2 &5 TIGHTNESS o | ClassiFcATIoN HARDNESS
- CORING RATE AND £2 |2 12 28 PLANARITY ¥ | COLOR WEATHERED
P | cqicHubioss | BZC BHlX| o [of] moetuem,, B/ G TG
8 | CONTAMINATION SYE [8R(8| € [E¥| SrmNuon &
134 gunlo 4 s Above
ont.
Open rough (5) [
135 Tight, stylolite
Open, rough (3)
Tight, stylolite [
Open, rough ~—]
136 Tight ,(
Tight, stylolite o
Open, rough, Mn0Ox j~~
Open, smooth (2) —
137
Open, smooth
Tight, stylolite hm/
:1 Open, smooth (3)
5
138
Open, rough
139 139.0
Runll 6.3
10.0 10.0
10.0 63%
100% LP Open, rough (2)
14 1.5
10
7
4" Open, rough, MnOx}~—
141 5
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BOREHOLE LOG
Hole Number
3002 B
R . . Location:
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS g.’. . DISCONTINUITIES g UTHOLOGY
TESTS/MONITORING > @ |w [ ESCRI
INSTRUMENTATION | & =8 |8 @of norrness TN 2 | Ehsamcaon HARDNLSS
x | CORING RATE AND 58 12,12 28 PLANARITY = WEATHERED
P | oot | BO2 ByiS| o o MR |2 s
8 | contaminamion S IBR[8] 2 [E4] omenpmon T C &
141 Runll 5
Open, rough (4) [
e
P
142
143
Open, smooth
144
Tight, stylolite
MnOx
145
Py
o~
Open, rough (6)] °
146
147 Open, rough (3)

148

(o)) O\lU‘l

Tight,stylolite

{




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 16 o 16
Project Number:
BOREHOLE LOG
Hole Number
3002 B
WSSRAP - Monitor Well Drilling 150' S of SW corner Raffinate Pit 3
COMMENTS s DISCONTINUITIES g UTHOLOGY
Q [- 4
TESTS/MONITORING 2o |0 jw 7]
INSTRUMENTATION é;g e |2 €5 TIGHTNESS 2 CLASSFICaX FARONESE
z | CORNGRAEAND |EES (S I5| O pLanaAmy g OR WEATHERED
Pl oBROMERL EE Bl KRR E B EE
8 | conmmmanon | S4¥ [BRIS| 2 IS GRENTON ]
148 Runll ' Open, rough (3] As Above
Cont. Open, rough, MnOx
6 |Open, rough -
Open, rough A
149 149.0 . —
Runl? DA .0 Rubblized zone
0.5 0%
T3 Lp=
1.9 0 2 -
50%

150

Total Depth 150'

Installed well consisting of
4" diameter stainless steel.
Screen 147.5 to 137.5', 0.010"
Sand pack to 134.0'.

siots.
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" WELDON SPRING SITE REMEDIAL ACTION PROJECT .

WELL COMPLETION Rscoﬁo

t/

Wil NUMBER 2052 R

DATE lNSTALLED _L%

PMC REPRESENTATIVE _A!;mLﬂMe;__ DRILLER _w

TOP OF
PROTECTIVE CASING
TOP OF CASING . -2
' B}—— LOCKED-DATE
GROUMND \ . SURFACE SEAL TYPE _______
SURFACE o —_- THICKNESS
TOP OF gy S
) /u | BOREHOLE DI E
GROUT 2 Y | AMETER _t2," _
BOTTOM.OF /: ; CASING TYPE _314 |, ",’[ Sdee)
PROTECTIVE CASING , ! DIAMETER
! i !
\' l | :
| l

. | ! L OUTER casING TYPe _STre!)
BOTTOM OF ,
OUTER CASING [oo _ ; DIAMETER _f2!'
TOF OF SEAL 13/ ' —_— GROUT TYPE ch‘H; wel

F - | \ T Cene At
TOP OF }
FILTER PACK 24 ;
Top ’ SEAL TYPE a1t
OF SCREEN —1372%" Petlets

SCREEN TYPE __$+ Steel

CENTRALIZER
DEPTHS |

lll

DIAMETER ___ 4 .

SLOT SIZE e/

>—--——; FILTER PACK TYPE : ub 20

AN n
BOTTOM, , ”\‘\
OF SCREEN 1y-7°5
. 4, 10f
TOTAL DEPTH ¢g7 ¢ )

4 ‘B:L{»j-uccggm: T,'g '
S20) @l (RN B cap,

k‘:MMENTS

PMC REPRESENTATIVE SIGNATURE

%od. aol. ..

S e~ o~

.
-~ e




1

mMmuw -30,0D

saosscy 00 N9, *once? me, LLIY i TN
GEOLOGIC DRILL LOG — osar sor s | ot
3 wATER
H HH HHHEH PRESSURE g
STHAHHERH vesTS « ]S |e
HUAEHE > o |ttovaven] £ 1 o |9 Sasenrcrion ane crLasswIcaATION wavas agrusw,
HAHEH AR R el
HA HHE MR sedl 23 L I sanLme, sve.
SHHHHAR RN RN RN :
«ja|tlalefs ' °l e H
$'a|s'y . o
- b o
: mmnmmm/:% !/77' ~vhite retern.
- i 7s.5° botsm walt'//)’f'd
76.3¢-81.1° I
- e7rs SEALEY LENSES CONTAINING
- SOME CLAUCONITE AND/OR
4.8 4. 100 Loy CHLORITE,
” ) &
- o
» e
5 .l.lL.‘.O'
o=t
—
-B X A.j 100°* r
o3 )
-1
e
i
l‘.DT'OJ'
4.7 4.7 100
€ 90.7' ~bailed
2 hole to 70' recovered
. 574.39 h to 52° @ .16 gpa.
h BOH € 90.7°- HOLE COMPLETED AS A ROCK
o OBSERVATION WELL.
95~ NOTE:
. ROCK AND SOIL COLORS ARZ INDEXED
. ON THF. ROCX-COLOR CHART PUBLISHED
- BY THE GEOLOCICAL SOCIEZTY or
4 AMERICA.
- -
i -
§
—-—
-
88 © SPLIT 2P00N; oF = suaLEY Yusa; |OITE moLE N,
® c Stnnisen; ¢« sivcuan; @ « evuan DOE PROPERTY-RAPFINATE PIT AREA =23
nacr 19-2




MW - 301D
PRauECT WiLL N0
OBSERVATION WELL FUSRAP - Weldon Spring e
08 N0 JSITE RAFFINATE [COOROmATES
14501 gs PROPERTY= pr1 AREL 98471.52 N  50936.42 W —
BEGUN COMPLETED WAR!D [33 REFERENCE POINT FOR MEASUREMENTS
~ 4/13/83k/19/83 E.M. FANELLI Top of Surface Casing
DEPTH ELEV.
—/_ ELEV. - TOP OF SURFACE usmc;iszL
/ ELEV. - TOP OF misen casing: 967 - 01
GENERALIZED GEOLOGIC LOG T yGrounosureace | 0 1655.09
oAl . ; —_———f
T SURFACE CASING
0-1': TOPSOIL - b ou: 6"
Blackish, organic- o b Tvre: Steel pipe with slotted cap
rich topsoil. L
. L Sk SOTTOM OF SURFACE CASING 3.03 66_2;0_6 -
1'-6': CLAYEY STLT - . [
Gray and yellowish, 1 Fe SACKFILL MATERTAT
slighty plastic, clayey ) L |rve: Cement/Bentonite grout -
silt. « .
8 & 'y
6'-10": CLAY -~ Gray and -'s l'l
yellowish, plastic, S - -
dense clay. ol | : RISER CASING
p 2| L. pia: 4" '
10'-38": GLAcTAL TILL ' L Jree  PVC -
\ 10-36.5": cLAY TILL - ['f BOTTOM OF CASING -1
gray and orange, HRAOHOR XL
Plastic, dense clay ANNULAR SEAL L_S_Z-.-S-%L.E..sg
B with a few, small None
chert and granitic

TOP OF FILTER PACK 4

FILTER PACK

rock clasts.-

36.5'-38": Basal Cher
© Till - grayish, loose
silty, sandy clay
matrix containing
large chert clasts.

Open rock well

TOP OF SCAEEN e T S

SCREEN:

DIA: TYrE:

38'-90.7' (BOH) :
LIMESTONE - Gray,
fossiliferous
limestone.

OPENINGS: wipTH: OPen rock well
TYPE:

SOTTOM OF SCAEEN

80TTOM OF SUMP S S -

|

|

|

|

i

|
. SOTTOM OF HOLE »20:1_1574.39 J
]

[

—il L-uouuu; 4": 0-52.5'
L 3": 52.5-90.7°'




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 1 4 8
o ' Project Number:
BOREHOLE LOG
' Hole Number
MW-3019 B
Project: Location: :
WSSRAP - Monitor well drilling 5' South of 3019 A
Coordinates: Orilling Contractor:
'N.97932.6 W.50945.5 Layne Western
Dritl Make and Modet: CME 55//53 77 HoTTow Stem  [Depth Top of Rock: Depth Casing & Size: Hole Size:
Auger; NQ Wireline Core 35.0 Reamed 8" ,
Elevation: Angie from Vert. and Bearing: Depth Botton of Hole:
660.14'G.S.; 661.9'T0C Vertical 84.3'
Water Level: Fluid & Additives: Date Start Date Finish: Logger Uriginalx®
o Water 03/17/88 03/21/88 N. Bingert
SAMPLE ﬂ::;g“ SOIL DESCRIPTION
3 Wl 2| .« g |-me=urs | 9 IName, Gradation o Plasticity, Particle Size Distribution,
S|Z32| =z |28 3 | 666~ | © Color, Moisture Content, Relative Density or Consistency,
é g § g § 2 § § ) gg Soil Structure, Mineralogy, USCS Group Symbol
30
- For description of soils, see log 3019A -
7 34.5-34.9 CLAYEY GRAVEL, low plasticity, silty
- greenish gray (5Y 7/3), moist, dense, fine to coarse —
~34.5ks01] 5* | 40/5" subangular chert gravel 1t. blue grey (58 7/1) to
35 . light brown (5YR 5/6), Fe staining and Mn, GC.
34.9 Top of bedrock @ 35.0' ]
7] Cored from 35.5 to 84.3 m
- Core descriptions on pages 2 through 8 -

Geotechnical information by: M. Schauer
R. Parsons




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet___ 2 o 8
‘ Project Number:
BOREHOLE LOG
’ Hole Number
3019 B
Project: Location:
WSSRAP - Monitor Well Drilling 5' South of 3019 A
COMMENTS s DISCONTINUITIES o UTHOLOGY
o - 4
TESTSMONITORING 25 w o o
INSTRUMENTATION | Z<& EE ] noHINESS 2 | SsamesToN HARONLSS
x | CORINGRATEAND | EXW |5 |5 28 PLANARITY £ | COoLoR WEATHERED
B | comcruoioss |23 [ERIZ| o i pGR, |3 SN VHEE
8 | conmmmanon | 858 [8R]Q] 2 [T BLEING, STANING g | ALTERATION
35 .
35.0-35.5 No log available
35.5 Begin coring 35.5'
Runl 110.5 4.7' core loss exact location
3.8 8.5 unknown
36 8.5 6% 35.5-52.0 CHERT RUBBLE —
45% LP It. grey (N7) to 1t. brown
0.5 (5Y 5/6), gravel to cobble
size, clay filling in fracs _|
1 and vugs, mod. brown (5YR 4/4)
> to very pale orange (10YR 8/2),
37 4" vugs in chert, pinpoint to _|
.5", druzy quartz lining;
fossil frags (crinoids) in
chert; mod. severe weathering _|
and soft overall (chert hard)
38 —
39 —
40 —
11 1




48

WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet __ 3 o 8
Project Number:
BOREHOLE LOG
= Hole Number
3019 B
Project: e
WSSRAP - Monitor Well Drilling of 3019 A
COMMENTS 5 DISCONTINUITIES o UTHOLOGY
TESTS/MONITORING | o, 25 o § o DESCRIPTION S | MINERALOGY CEMENTATION
INSTRUMENTATION | S<x |4 (2 5 o | CLASSIFICATION HARDNESS
- | corngraeano | 2Z¥ (S |5] 5§ $ | coLon WEATHERED
P | oomerimios | BES E2lZ| o o monee, (B e R
8 | conmamination | S4E BR8] € [EY| orenmron NG &
41 Runl 1 As Above
Cont.
42 =
43 —
44 44.0 —]
Run2 [1.2 4.0' core loss exact location
4.0 8.0 unknown
i 8.0 15% -
50% LP
D.4"
45 - -
3.
>
- 4" -
46 -
47 —




WELDON SPRING SITE REMEDIAL ACTION PROJECT sheet__ 4 o 8
Project Number:
BOREHOLE LOG
- Hole Number
3019 B
Project: Location:
WSSRAP - Monitor Well Drilling 5' South of 3019 A
COMMENTS F DISCONTINUITIES o LITHOLOGY
oZ x 5 b1
wermovensmon: | 33% (8 (8] [Ef nedmeuemon | S [MweRaocy T cevenvaon
x | CORNGRATEAND | ZZY |3 |3 S8 PLANARITY £ | coLor WEATHERED
P | ciRlotes | 825 BHZ| o BN SR (S G G
8 | conTaminaTiON 84 |82|8| € [E4| ORENTON & | AUERATION
49 Run2 1
Cont. Chert m\:bb]e, as above
50 -
51 ] —
52 22.0 - 0.5' core loss exact location—
Run3 210.5 unknown
1.5 e 52.0-63.7 ARGILLACEOUS
4 2.0 ip LIMESTONE; grey orange -
75% = (10YR 7/4) to mod. yellow
0.5' brown (10YR 5/4), finely xtln,
53 - _ cherty, numerous vugs pinpoini-
1 to .5", secondary calcite
> filling vugs and fractures,
. 4" mod. weathered and soft to ~
med. hard.
54.0
> Rund 214.8 fracs. =]
10.0 10.0
. 10.0 4821 4
100% Lp
1.1
55 —
10
7
1 2|3 Open, rough (3) _
56




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet D of 8
Project Number:
BOREHOLE LOG
- Hole Number
3019 B
WSSRAP - Monitor Well Drilling 5' South of 3019 A
COMMENTS : DISCONTINUITIES o UTHOLOGY
TESTS/MONITORING zg,"." @ § 9. | . DESCRiPTION S | MINERALOGY CEMENTATION
INSTRUMENTATION :;5 3 l= T 5| TIGHTNESS O | CLASSIFICATION HARDNESS
x | CORING RATE AND c..s RE 28 PLANARITY F | COLOR WEATHERED
B | oSwerine | BES E2lZ| o Bl megmem (2| Qe R
8 | contaminarion SYE |8R|8| 2 =¥ oRENTON &
56 Run4 3 As Above
Cont. 7
i Open, rough (7) | |
57
N—]
4
i Open, rough (4)
-
58
4
- Open, rough (4)
59
> Open, rough /
60 - Open, rough (2) Y
3
61 Open, rough (3) Sy
4
i Open, rough (3)
2 e
62 3] .
? Open, rough (2) |
63




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet D of 8
Project Number:
BOREHOLE LOG
- ’ Hole Number
4 3019 B
Project: Location:
WSSRAP - Monitor Well Drilling 5' South of 3019 A
COMMENTS 5 DISCONTINUITIES o LITHOLOGY
TESTS/MONITORING zg; a § T& DESCRIPTION S | miNERALOGY CEMENTATION
INSTRUMENTATION | $< |© |2 €5 TIGHTNESS -1 @ | CLASSIFICANON HARDNESS
r | CORNGRaTEAND | ZZY [S |3 23] PLANARITY = | CoLor WEATHERED
B | ohnchubloss |BZD EYZ g o oonaEs (S| e MR
8 | contamination SUE [BR|8[ & [E&| orieNtmoN " C ] ON
63 Rund 3 ~J63.7-64.0 LIMESTONE; 1t. grey
Cont. " (N7]; fossiliferous; med.
. 4 |0pen, rough (4) /|xtin; abundant crinoid frags; .
fresh and hard.
64 64.0 _{0pen, rough, Mn0X (¢4 o ¢4 g LIMESTONE; 1t.  —
Runs 8_.3 ~—{olive grey (5Y 6/1); med.
-5 387 | [0Pens rough (2) | bedded; fine to med. xtin;
- .8 LP= trace fossils; fresh and hard.
100% b3, 64.5-64.7 chert nodule, 1t.
64.8 TS 2 grey (N7), rounded,
0.0 surrounded by dark yellowis
65 9”2 6.8 Oven. smooth ded by dark yellowishH
32 9.5 pen, orange (10YR 6/6) clay.
°5% 72% | 64.8-67.6 LIMESTONE; °
. 100 EP : fossiTiferous; 1t. grey (N7) =
1.4 to yellowish grey (5Y 7/2);

66 massive; med. to coarse xtin;
11 no vugs; fossils; crinoids; —]
> Opﬁgéxsmooth, brachiopods; bryzoans; fresh
4" and hard, trace glauconite.

7 2 |Tight, stylolite m 7]
7 - —
6 . Open, smooth |
N 2 L 67.6-70.6 CHERT and LIMESTONE ]
XED; chert; very 1t.
Open, rough , . * )
grey (N8) to med. grey (Ns); _|
68 , micro xtln; vugs pinpoint to
.2" x 1", some druzy quartz in
|Open, rough (3) “lvugs; trace pyrite in fractures
N 3 trace fossil fragments;
(wh’mestone; same as above
64.8 to 67.6 except occ. Fe
63 Open, rough, MnOx staining; fresh to slightly
weathered and hard.
i 3 lopen, rough, MnOx|___| ]
70 3 Open, rough .




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet_7 o 8
Project Number:
BOREHOLE LOG
- Hole Number
3019 B
Project: ] . Location:
WSSRAP - Monitor Well Drilling 5' South of 3019 A
COMMENTS oF . DISCONTINUITIES o LITHOLOGY
TESTS/MONITORING Z5 o luw e DESCRIPTION S | MINERALOGY CEMENTATION
< » | w -
£ 2989 |wwlZ| L |o%l sMoOTHNESS & | GRAIN SIZE STATE
| 8 | CONmwmanon - | 85¥ [88[3] 8 [EE| ELASSINNG | F | AERaio
70 féun6 3| - ~—As Above
ont. 3 [Open, rough (3)
7 "\J70.6-72.4 LIMESTONE; 1t. grey |
(N7) to yellowish grey (5Y 7/2)1
71 massive; med. to coarse xtin;_|
no vugs; Fe staining;
3 Open, rough slightly weathered and mod.
- 4 1 hard to hard. ]
72 —
Tight e
i 4 |Open, rough, FeOx ’ 72.4-74.3 CHERT and LIMESTONE
Rubblized zone INTERMIXED; same as section
B2 67.6-70.6.
Open, smooth (2)[~J
73 —
] 3 {Open, rough (3) >
74 Rubblized zone |
74.3 : 74.3-77.0 LIMESTONE;
Run’ 912 fossiliferous; 1t. grey (N7);
10.0 10.0 Open, rough (2) massive; med. to coarse xtln; .
10.0 9% chert nodules; fossils are
75 100% LP Open, smooth crinoids; slightly weathered
.0 and mod. hard to hard. ]
Open, rough (2)
i 10 |4
> [\ b
4" Open, rough (2)
e 0 Tolite | r] ]
pen, stylolite
MnOx ™
3 Open, rough | -
chlorite lined
77 4 Open, rough, MnOx




WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet__ 8 o 8
Project Number:
BOREHOLE LOG
d Hole Number
: 3019 B
Project: Location:
WSSRAP - Monitor Well Drilling 5' South of 3019 A
COMMENTS 5 DISCONTINUITIES o LITHOLOGY
(=] [: <
R ~ 7] o]
x | CORINGRATEAND | ETY |3 |5 S8 PLANARITY 5= | coLor WEATHERZD
P | ST | BES By<| o oo ot 12| SRANem s
8 | contamination 842 [BR|28| 2 [FY| oRentmioN NG & N
77 gunzc 4 77.0-78.3 CHERT and LIMESTONE
on INTERMIXED; same as section
] g [OPens roush (4) 1167 640 7006, i
N
78 Open, rough, Mn0x p~| T
78.3 78.3-84.3 LIMESTONE;
Tower osstherous, 1t. grey (N7);
competent 1 massive; med. to coarse xtin; 7|
bedrock chert nodu]es; fossils are
79 [ crinoids; s1ightly weathered
l Open, rough and mod. hard to hard. ]
_ Open, smooth, @ : _
3| MnOx (2) e
80 ' il | -
51 Open, stylolite, [,
MnOx
7 2 |Open, smooth 7
81 - ‘ A _
i Open, smooth (2) _
2 —
82 —
Tight "L
- Open, rough, MnOx {~ i
4 Open, rough —~
83 Open, stylolite jl
Tight N
4 3 lopen, rough L -
84 - Tight, stylolite _
Open, rough
5 2 [Tight, st?hﬁte»‘fu Total Depth 84.3'
A , Installed well consisting of 4
" dia. staiple stee]
reen 8§ ? 9!3 §$ "
sfots. Sand pack 2° 70 0.




- ot\’
o

3 WELDON SPRING SlTE REMEDIAL ACTlON PROJECT

r‘,:-\ ' WELL COMPLETION RECOR’D

WELL NuMBER_D2 (9 & - DATE INSTALLED 4-)-82

PMC REPRESENTATIVE 2. 'éorwf— . DRILLER W. \}éL«g,, J"..h., Wit
TOP OF

PROTECTIVE CASING

OP OF CASING .
TOP OF cA Fl—— LOCKED-DATE
SURFACE - 2 THICKNESS
TOP OF , /4. |[~—— BOREHOLE DIAMETER B “
GROUT l : . e
BOTTOM.OF /: ; casing TYpe 277 3/ S<
PROTECTIVE CASING | ! DIAMETER _ 2%
- | 1 '
: |
N\ | | .
- | \~——— OUTER CASING TYPE
BOTTOM OF | ‘
OUTER CASING i , DIAMETER

TOP OF SEAL 620" - T GROUT TYPE Gt [hetod py

. TOP OF- ]
FILTER PACK Zo’ - o” .
o ~——SEALTYPE Benbrd
TO .
OF SCREEN 75-7 .
ALIZER - — SCREEN TYPE 3/
gég;:s 2s', 4s’, »s’ DIAMETER _2 *’
. ST SLOT SZE_0.o/0"
BOTTOM, . | , - . :
OF SCREEN’ 83°'-3” % - FILTER PACK TYPE & 20
ToTALDEPTH___B83'-8" p E— T
- (V%)
COMMENTS
Dy

. PMC AREPRESENTATIVE SIGNATURE DATE




s 7

. PROJECY . JOB M0, EXT ML
GEOLOGIC DRILL LOG FUSRAP WELDON SPRING M5 |1 o 2| —tetwto-
ST COOPODMATES ANLE FRON WORIZ, | BEARDIG
. BUSH VILDUFE . N %8083 v @8 % )
BEGUN COWLETED . OARLLER . ORDLL MAKE AND MODEL. HEL SOE |OVMEUREN T [REX 1S al DEFTH F 10
12/5/85 | 127986 BOB HENSON MOBILE B-20 "~ 2.2 3 g8
- JCORE RECOVERTET/D CORE BOXES - [SamSS Bl TOP OF CASING mn. DEPTI/EL, BROLD WATER DEPTWEL. TOP OF ROCX -
nrsze 2 s16/7 560° . msven7 282762515
[ s weeen vBOn AL A0 LET N tOLE DAADGIH ™
149 LBS/28 IN - COMPLETED AS OBSERVATION VELL LA VEST
3 WATER
: E s - PRSARS 8 OIS O
2K Elx [BE TESTS = | 3|4 - : : WATER LEWELS,
<3| Elg |u ez 8 2| v | E g DESCRPTIN #O OASSFICATION WATIR RETW,
z BE‘ - . S OUACTER OF
9 8z3] 23 |¥ 2 DRRLDG. ETC.
- - 3 [ Lad .
- 645.38
|
X 4/ ([a8-222F. suty nay HOLE REAMED'TO
: ] / DARK BROWN, PLASTIC, MOTTLED GRAY a0 |3 INCIES D oM
j/ BROWN AT 43 FT. VATION WELL,
B 64835 :%
g :/ A/a-f p'/"a‘{v
2 ':/
[ -3 -/
3 7
s :/ LIMESTONE AND CHERT GRAVEL (3 - 4
-/ IO18S FT.
:/ CHANGE TO LIGHT BROWN AND LIGHT GRAY
683835 ./ 153 - 165 F1.
:/
42|23l & :/ )
:/ LIMESTONE BOWLDER 19.8 - 19.2 FT.
» . 19.2 - 20.2 FY. SILTY CLAY, BROVN WITH
5.5 2 CHERT AND LIMESTONE BOULDERS.
. 282 - 595 FT. LIMESIONE.
el FrH | smowm vim oenr sooues.
a7 WEATHERED 28.2 - 218 FT.
11 218 - 24.2 FT. LIMESTONE, GRAY, DECOM-
POSED, SOFT. RE.
T 242 - 38.8 F1. MIGHLY FRACTURED,
¥ g20.38 1 WEATHERED CHERT AND DECOMPOSED LIME-
S l4s|1s]| 3s STONE, GRAY, SOFT.
T .
z -
-]
1l
23 |a9| 29 . IJ
1
6535 | 30 L1
25 18] 40 . .
|
18 |18 120 .
7% N .
L6 [n9| B8 T 345 -.34.75 FT. SHALE, DARK GRAY.
SS:6PLIT GPODN ST-RELEY TUBE; NTE BUSH VILDUIFE ' lm o CMw-19
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4 PROJECT .- % ¥ SEET . L.S§ N
o GEOLOG]C DRILL. LOG | FUSRAP WELDON SPRING st | 2 w2 [ GHw-19
P z VATER . ' ' I
PRESSUNE . .
EHES T N PR A N ¥ P 5 o
ot § gle u’..g ELEVATION E CESCROPTION MO QLASSIFICATION WATER RETUMG
sz E: .2 E v e ) ‘ § . OWACTER OF
Kelsf fes E2=3 B2 (2= - iy
u-C IR VAR . B - 1} $ —-- -
a1
. jisjlel 63 b b N
- - o w n c— —— h = - - - - . -
1814 78 . I L
o835 | 48- 48,8 - 455 FT. LIMESTONE AND CHERT,
as| 29| 97 : I Ll | oRav. RECEMENTED IN BROWN MATRIX
: r T - . - . -
-1
1
48| 48] 198 - 3 .
62833 | 457 - 47.8 F1. LIMESTONE, ORAY,
I sm»zn;mn CHERT, BLUE GRAY, mmmn.
¥ IJ FRACTURED.
5 ]
x 4 T1 | 47.8 - BA4 FT. LDMESTONE AND _CHERT, '
T GRAY, RECEMENTED IN BROWN MATRIX. :
48! 48] 198 T7 :
] g9s.as | 38 /’ﬂ
- e
_ , w’b )
27 |4 | s
41 53.4 - . LIMESTONE, DARK GRAY,
24| 24| 188 T | me GRAINED. eRTSTALLINE. WITH CHERT,
T BLUE GRA
— 52235 | 55 !
156 | %8 | 6 IT
45| 45| 100 r1
{
R
11
585.35 | 68
R BOTTOM OF MOLE: 595 FEET.
3 2
i p
= ~
i, E
.- L ESSPUT SPODN STXRELST TUBE e BUSH WILDLIFE ° . 12" w19
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|
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1
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) —200F7

sneizcY !l.. ne, AREEY nO, »OLE B0,
GEDLOG'C DR”.I. I.OG FUSRAP-VELDOY SPRING | 14501 1 003 g
save COONSInaATE S {ANSLE PROW noniz. [ocanine
DOE FROPERTY-RAFFINATE PIT AREA ¥ 98832.52 v 32123.23 20 VERTICAL
CEVED (D81 LEN NILL BARE ANS NOSOGL NOLE 3128 lOveEnsuRBEnPT.)|eecn [(2X) OTAL BEPYN
+
12 arn. 83] 18 arx. €3 BOYLES BROTRERS LONGTEAR 44 37104 l 29.3 69.9 99.4°
lcong racovany P'J" sene (1] '.h V0P OF gcasine BRNOYRD S '..3;';;:&‘7.1..'-. waves joEPYN/EL. YOO o aecH
54799 3 l 6> i 30 (4/19/83) 29.5/614.91
{SANPLE NANWERN WEISNT /P AL, j|CABINS LE&P Y in WOLE: BIA./LEBNE TN |LOSO 8BS aY:
43° OF 4° pve E.M.PANTLLY
5|2 WATER
sezleit)els 0 PRESSURE o ||
3 1HAHH s (o2 TESTS e weves ow:
HHAEH o: 19 sravavion | v [2: BESCHIPTION ANS CLASSICATION —aves Lavals,
[ 3K MM HE . - 4 ¢ s wave® avrumm,
S; ¢|s .: ::‘ .s - . g. v ¥ - : ! €namacrsa or
;.:.:.; Ve ;,: $il3z3 L] < 1o, . SniLune, xve.
EHHHHHERE RN R L s
RIEG : o et /Fil
44,41 0.0'-1.0°:  JOPSOIL: BLACKISH-BROWN, Drilled vith 6"
643.41 ORCANIC-RICH, MOIST TO WIT, roller bdit and wmud,
B CLAYEY SILT. descriptions based
15 on cuttings and IR-
2%\ ¢ -
“GNs 14 log.
4072 11.0'-5.0':  CLAYEY STLT: moTTLED Cmay (x7)
g :’31 AND MODERATE YELLOWISH-BROWN
g Feok (10YRS/4) OR DARK YELLOWISH~
s T ¢S ORANGE (10TR6/6), CLAYEY SILT:
639.41 it — MON-PLASTIC TO PLASTIC, MODERATELY
== | DENSE UITH DEPTH AND CONTAINS
== ABUNDANT IRON-OXIDE NODULES.
:.__4
, . == @ 9’ =pulled rods
! =23 | 5.00-10.0'; cuar: ot aaay vy
0 | o= AND MODERATE YELLOWISH-BROWN
. = /A (10YRS/4) OR DARK YELLOWISk-
' 19 OMXE (ovRess). cuav To
Vol SILTY CLAY. THE MATERIAL
1 IS PLASTIC, DENSE. CONTAINS
[ ABUNDANT TRON-OXIDE NODULES.
AXD HAS SLICKENSIDED SURFACES.
10.0'-23.0°: MOTTLED GRAY (%7)
- {0~ 2| -7 AND WODERATE YELLOWISH-BROMN
= (10YRS/4) OR DARK YELLOWISH-
ORANGE (10TR6/6), SILTY, SANDY,
g DENSE CLAY THAT CONTAINS A
3 FEW PEBBLES OF SUBROUNDED
-3 CHERT, QUARTZITE. AND GRANITIC
g MATERIAL, WHICH GENERALLY
* COARSEX TO COBBLE S$12ZS WITH
) DEPTH. THE MATERIAL HAS
MANGANESE-STAINED SURFACES, .
CONTAINS IRON AND SECONDARY f 21 -pulled rods.
FRIABLE CALCAREOUS CONCRETIONS,
AND SHOWS BLOCKY FRACTURING.
621.41 f
19 15°17°:  vexY parx ey smry
: LENSES,
s [N
1 €21°-23': BASAL OUFRT TILL: BROVN TO BLACK
[ ‘\—— COBALE- T BOULDER-SIZED, ANGULAR
| T0 SUBANCULAR CHERT CLASTS I A
T LOOSE, SAMDY, SILIY. CLAYEY
B ] MATRIX. THE CNERT COMMONLY RAS
= VHITE WEATHERING RINDS.
5= | 23.0°-29.5°: CLAY: BRICHTER YELLOWISH-
616,91 N e ORANGE (10YRB/6). TAN AND BROWX
. 3nd i CLAY MATAIX CONTAINING SILT AND
\ ABUNDANT CNEXT CLASTS. (CONSIDERED
i A PEXYSKLYAXIAT SOIL BY STATE
~4 GEOLOGISTS.)
lg; L
- 29.5-35':  RESIDUAL LIMESTONE: DARK
4 YELLOWISH-ORANGE (10YR6/6)
VEATNERED BOULDERS OF LIv7 -
STONE AMD CMERT IN A LOOSE,
88 © SPLIT 350ON;: oY © swELEY TusE; sivs noLE me.
® = os i P e sIvEnEn: © = OTnan DOT PROPIIY-RAFFINATE PIT AREA -2
HNaCTF 194
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F

C DRILL Lo§

14501 i2

1

|

onosgcY 00 ne, isncey we. »oLE me,

3 ey

WATEN
PRESSURE
TESTS

SAMSLES YYPg
AN® Siamavan
coOnR mecovaay
SAMPLY LOWS
Xy
PEnceny cone
hucovany
Time
e

(L 113
"w
[ XX N

SamsLen asvance] IV '

0
:

SAMILE NECOVERY
rARISUNE
L0,

Mmuras

SLEVATION

SEICRIFTION ARG CLASSIFICATION

[ 114 /]
SRAPHNIC LOS
SAMMLE

®eTEs on:

wavas Levaes,
wavse awvuew,
ewanacven or
Sanme, ave,

43.0-47.8"

2.8 2.8 100

t7.T32.2'

52.2-56.8°

S.1] s.1 100

NX Vireline

4.2 ] 4.2 100

66.1470.8°

4.7 { 4.7 100

70.8475.6°

4.8 | 4.8 100

|

RESIDUAL LIMPSTONE CONTINULD:
X SILTY CLAY MATRIX,
18 VUCOY, AS A
RESULT OF SOLUTIONING,
AXD IROR-OXIDE

STALNED.
TEE CRERT NAS VEATMIRING RINDS.

40~y 35-99.4's  LIMISTONE: PORUTION BANE:

— SPECKLID, BAXDED, AND MOTTLED
4 — LIGHT-BLUISH-GRAY (S37/1)
AND BLUISH-VHITE (539/1),

X FOSSILIFIROUS CNERT. THE
PORMATION IS IRON-OXIDE

I STAINED, MODERATE

. ORANGE (10TR6/6) wmERE

- VEATEERID, AKD BECOMES LPSS
VEATHERED VITR DEPTE. IT 1S

- MARGANESED STAINED AXD
CENERALLY BARD AXD MASSIVE,
S0~ T BUT SBOWS SMALL-SCALE

GRADED BEDDING LOCALLY.

TEE FOSSILS ARE PREDOMIRANTLY
CRINOIDS, BRYOZOA AND

1 BRACEIOPODS, WHICH ARE LOCALLY
' REPLACED BY PYRITE. A FEV

33 . CONTAINS ASUNDANT STYLOLITES

(PRESSURE SOLUTION FEATURES),

Y VEICH ARZ SECONDARY FEATURES .

- TUAT ARE PERFEMDICULAR TO

 — BEDDING AND INTERSECT FOSSILS.

- STYLOLITE SUTURES ARE

T ASSOCIATED VITR A THTR (1/4%)

BLACKISE-GRAY, CARBORACEOUS, -

0 IXON. TRE CRERT 1S VERY mARD

CHERT 1S GEXERALLY SPECILFD
TOWARDS TOP OF UNIT; SECONDARY
CRERT 1S OFTEN MIXID WITR FINE-
I GRAINED LDMESTORE.

(1]

70

11 T

@ 40° ~¢rilitag
hard; 400 psi down
prassura.

€ 43" —cemented a
4" PVC casing; began
XX coring. .

08 © SPLIT BPOON; BT = SnELEY rvee:
® o P8nnizsen; S o MITCHER: @ o sTHNEN

orrs

DOE PROPENTY-RATFIRATE PIT AREA

“0LE o,
2

HMECr $9-2
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TMw3609

. oROIEgY : ° 08 e, NEaY be, aeLE e,

GEOLﬂB'c DR".L lUG‘ T reinir oo seaiec 1esm 3 o3 |y

51 - wATER . .
rldlelit]s 2] - omessome—fm = | —1a- e .

2l 2|9 s . meves om
HHHAPRERLE TE3TS ] 9 waves cevers,
e3lt e ue 3 ;g M o [ssavaren] ¢ | o ¢ SUILNCTION Ane CLaseIeaTIOn wavee sgvvon,
ii H 1 SHE 35 e .5 5.- ..!E. Tatbos s ! . . Snanacren o
HHHEHEL N B HA LA $ .

'e $'Sigle c_ s $..].. 3 - - - -—

15
n.l-u.:' — €34.-36.9° CORE BZCOMES SEALEY cOWTATMS
- ABUNDANT PYRITE AND SOME
- - GLADCONITE AND/OR CXLORITE.
7] 4. 100 -
80.3+-85.0° I
A7) 100 —

1 s =
=
= 85.0490.0° -

H L

5.0 | s.0f 100
)
90.0¢494.8°
4.8 | 4.8 100 ;[
!’ o e € 95° ~drilling very
T soft.
H“.U”J' I
ho a2 m
— € 99.4° -delled
T wall recovered ¢
345.01 -
100 44 gym.
q4-. .
- BOR @ 99.4' BOLR COMPLETED AS A ROCK
e OCSSERVATION WELL.
- .
] fz0 3
. ROCT AND SOTL COLORS ARZ ¥oexmd on
“ TRE ROCX-COLOR CRART PUBLISEED 3Y TRR
: CROLOGICAL SOCIETY OF AMERICA,
.
<
00 © SPLIT $P0ON: 7 = PmELEY Yusa; suve noLs ne,
® ° SEnncon; S o MIcnEn; @ ¢ STuee ©  DOE PROPEZRTY-RAFFINATE PIT AREA 8-21
®“acr 13-




Mw-3c5

PROMECT Wil nO
ngSEB!‘ATIUN WEl.lwp TEFUSRAI;- Weldon Spring —Bm3l
. INA NATES
14501 |DOE PROPERTY = pry spey 98832.52 N 52123.23 W
SEGUN T80 SPARED BY ERENCE FOR MEASUREMENTS
4/12/83/18/83] E.M. FANELLI Top of Surface Casing
DEPTH ELEV.
_/_ ELEV. ~ TOP OF SURFACE wms:—ﬂ.n_,
ELEV. - TOP OF RISER CASING : 646.52
GENERALIZED GEOLOGIC LOG =4 o~ GROUND SURFACE 0 |644.41
0‘1': TOPSOIL - n.- o.- e
Blackish, organic- A I A oia: 6" SURTASE EASNG
rich soil.. L Tvee: Steel pipe with slotted cap
1'-5': CLAYEY SILT - .' 5‘“ / OF SURFACE CASING 2.84 1641.57]

Gray and yellowish-

Orange, slightly plas<‘ b o SACKFILL MATERIAL

tic,clayey sile. L L e Cement/bentonite grout

5'-10": CLAY - Gray and A I A
orangish, plastic, s lr'
s

dense clay. .

¥ RISER CASING
10'-23": GLACIAL TIIL - |4 ') | . .

10'-21"; Clay TI11 — . . Tvre: PVC
gray and orange clay |4 |, BOTTOM OF CAS

. A ING
with a few small TRRKRSEXXK

chert, quartz and L[ _—L 45' 1599.41
granitic rock clasts. "j ANNULAR SEAL - = e o=

TYPe: None .
21'-23': Basal Chert }: | kT S,
Till - grayish, loose, TOP OF FILTER PACK ~J
silty, sandy matrix FILTER PACK
containing large Tvre:  None
chert clasts.
26'-29.5"': CHERTY CLAY
Large chert clasts in TOP OF SCAEEN —y— e e e e
a multihued, brown SCAEEN:
and yellow clay ) . -
matrix. Dia: Tvre:
29.5'-35': RESIDUAL orennGs: wiotw:  Open rock well N
LIMESTONE -~ Weathered TYPE: 3
broken limestone BOTTOM OF SCREEN ——— ]
boulders and chert
clasts in silty clay SOTTOM OF SUaer _ ]
matrix. e SOTTOM OF HOLE ’99.4 545 01
35'-99.4 (BOH) : ;
LIMESTONE - Gray, L——NOL! DIA: 4" i 0-45'
3": 45-99.4"

fossiliferous,
limestone.




e snesscY . e o0 ne. | snsey me. | '.'.:tf.:.'.---. -
GEOLOGIC DR”-L lUG FUSRAP-VELDON SPRING 14501 1 % 3 |y
OO mATR S ANSLE PROW® NONIZ. (Eanme
DOE PROPERTT-RAFFINATE PIT AREA N 98471.52 V 50936.42 % VERTICAL
LEYES joRLEn NL WARE AND HOOEL woLE 8138 vd 2] [roraL parrn
13 AP2 83 | 19 ar. 83 BOTLES SROTHERS LOWGYEAR 44 370 4" 38.0 $2.7 9.7
jcong agcoveny P'JQ" Tt jcong sengsinemngs j. Yo or 2'0“ 108 0UNS 8., - |SEPTR/SL, OROUND WATES IDEPTN/BL,. YOP OF ROCR . .. .. .
32,9'/99 2 0 e (72 065.06 22 | sue13.1(4/19/83) 38°/627.09
ISAMPLE SADMNES WEISNTY /¥ ALl CABINE LEFT i HOLE: DIA./LENSTR L0088 BV
150 LBS/30 IN. 4°/32.5 E.M.PANELLY
8.51e > WATER
»s - [ ]
== : : : = 3 3’ PRESSURE : worEs on:
ITHHRBHERLE JE3TS 3 4 19 waven LEvELs
S1IHAHHE N 1 o |St8vaven| & | o [d SLICRIPTION ane cLaSewicaATION warse sevoen,
55-"-::;'53. 18 v S ] R cmanacrae or
3:53:.; e :.: e5 §13 L -2 . oRLume, sVC.
I HHHHER M EN T L ¢
“ ¢S gl H 1 4 C&f ~rl
:ﬁ'”’; _|o.0-1.0':  yoPsOTL: mLaCK-BROMN, Drilled vith 6"
. ORCANIC-RICH, MOIST T0 WET, roller bit and
T CLAYEY SILT. md to 52.5°.
)
4724 [1.0°6.0's  cLAYEY st11: WoTTLED Cmav o)
l 1500 AND MODERATE YELLOWISA-BROWN
+253 (10YRS/4) OR DARK YELLOWISH-
R % $S  omamce (1ovRe/s), aavEr stit:
Sz 3 WON-PLASTIC TO PLASTIC, MODERATELY
-1V DEXSE WITH DEPTH AND CONTAINS
B 659.09 4 ABUNDANT IRON-OXIDE NODULES.
\- ===
= |e.0-10.0: qar: wrmm cur om
N AND MODERATE YELLOWISH-BROWN
2rryi /iAuLOTRS/4) OR DARK YELLOWISH-
655.09 ORANGE (10YR6/6), CLAY TO
I SILTY CLAY. THE MATERIAL
C N IS PLASTIC, DENSE, CONTAINS
) ABUNDANT IRON-OXIDE MODULES.,
i i AND HAS SLICKENSIDED SURFACES.
QS 10.0'=38.0': CLAY TILL: MOTTLED GRAY (¥7)
AND MODERATE YELLOVISE-BROVK
/9-30,5 (10TRS/4) OR DARK-YELLOWISH-
ORANGE 10YR6/6), SILTY, SANDT,
- DBNSE CLAY TRAT CONTAINS A
- FEV PEBBLES OF SUBROUNDED
o CMERT, QUARTZITE, AMD GRANITIC
MATERIAL, VEICH CENERALLY
g COARSEN TO COBBLE SIZES WITH
h DEPTE. THE MATERIAL BAS
- MANGANESE-STAINED SURFACES,
CONTAINS IRON AND SECONDARY
FRIABLE CALCAREOUS COMCRETIONS,
l AND SBOWS BLOCKY .
80 @ SPLIT SrOOR: ST o swBLEY Tuee: |TE "eLE we.
L P @& SwwenEn; & o oveas DOE PROPERTY-RAFFINATE PIT AREA 3-23

[ 7 T4 XK 2




i) - )
—— e e e e e e e e TN 20/D
400 ne. ISNEEY no, ineLs ne,

GEOLDG'C DR“-'- LOG 'nmﬂ FUSRAP-VELDOW SPRING =~ - -= - Jusox- B L= DY vy i)

H

€onE Nucovany
'
4
0
.

WATER
- PRESSURE. . BRI T T T et e A e -
resrTs T sl w2 gw sd vt s ten_ g YIpe NOvYES ON; .t - -

waven sEvees,

.. .. ... DEsCRwven ans grLasewicarion waree asvunn,
T e e o a— - - — . d——— —-._.———‘-‘.“N“

- coee s LEDEE BRI | ®Aune, gve,

TLBvaATION

sAmrLEn Yvou
ANO Blavsvan
LENSTH CONG A un
SAMPLE sLows
[y
PencEwy cone
RcoOveny
‘."ﬂ
Samrca |

enarwuic Lod

snEssune
LN
vimd
"
minvres

tamrLan A®vVance]
Less
(L]
e.r.0,

SAMPLE RnECOVaEN Y,

3

il

i)
0

36.5°-38':  masar curwr 11y BROLT TO BLACK €36.5° « ¢ri114ng
. COBBLE TO BOULDER-S121D, ASGULAR harder.
- e —te -0 x| "

LOOSE, SANDY, SILTY, CLAYEY MATRIX. e 38’ =drilling
ez7.4 THE CEERT COMIONLY BAS VEITE RINDS. harder and sceady;
- - | A28.89 - 300 psi down pressure;
- first limey retura.

T e - e om g——

,.
g
g
g
E
;

AG_IAYM)TDVI'RX,LJHT FESSUR B

= STAINED, MODERATE TELLovTSH -
ORANGE (10YR6/6) WREXE -
VEATUERED, AND BECOMES 1rss
VEATEERED VITHM DEPTH. 1T 15
RANGANTS FD STAINED AXD
|- 4. __1 SDEIALLY RARD AND JaSSIVE,
. SUT SBOVS smaLl-scar .
CRADID BEDDING LOCALLY.
s0 THE FOSSILS ARE PREDOMINANTLY
CRINOIDS, BRYOZOA AND € 52.2' - cemented
] BRACEIOPODS, WNICH axz LOCALLY in 4" PVC, began -
REPLACED 3Y PYRITE. A Fv NX coring. .
o f- CALCITE AND QUARTZ CXYSTALS
. ARE ASSOCIATED wITH vOIDS,
ESPECIALLY AT LDMZSTONT. (

1

p CHERT CONTACTS. THE PoRMATION
2.85746° CONTAINS ABDMDANT STTLOLITES
ss (PRESSURE SOLUTION FEATVRES),

N VHICH ARE SECONDARY FEATORES -
THAT ARE PERFENDICULAR T {

3.1 |s.0 98 BEDDING AND INTERSECT FOSSILS,

- STYLOLITE SUTVRES ARE

ASSOCIATED VITN A THIN /4%)
BLACKISE-GRAY,

- SILTY CLAY, THAT CONTAINS

— IROX. THE CwERT 1S VEXY RAXD,

57.6¢62.5° AXD IS (1) sANDED IF PARALLEY

SAXDED IF BODULAR, OR (3)
17 YOSSILIFEROUS. TRE
le.s | 4.9] 100 CRERT IS CENERALLY Srrcmaeyn
! : L TOMARDS TOP OF UNIT; Srcoxpaxy
CHERT IS OPTIN MIXED VITK FINg-
CRAINED LIMESTONE,

(3

je2.8{67.71

NX Wireltne

(3]

5.2 | S.0 26

67.7471.7°

70

6.0 | 4.0 100

71.7476.3°

k.6 | 4.6) 100 1

T

® o PRansen;: » - sivcwan: o * ornaa _m!_i,m.mn PIT AREA - . R e T =23-ee .. . L

“aCP 19-2 .. . . s AN - - co .. .
TR L camma e T WA e et ¢~ e o — — e e U,

L
1
<




- PROJECT Ty
308 NO. . [SITE COORDINATES
14531 * BUSH WILDLIFE - . . Noesss vEmEl T - .
feen COMPLETED | PREPARED BY _ REFERENCE POINT FOR MEASUREMENTS
12/8/86 | 1279588 LR VEST ___ TOP OF-2 NOH DIMETER SS PIPE ——
X DEPTH | ELEY.
Lt - FD | FD
_/_ ELEV.~ TOP OF SURFACE CASING: $407.23
. ; ELEV.- TOP OF RISER CASING ol
1 - |
CENERALIZED GEDLOGIC LOG - — o liiocd WO gl
~ vy e
9-28.2FT. N 4
AY, DARX BROWN, SOME AT
ONc GRAVEL. 3 .: /27 SWRFACE CASDG
) Vel DA & Ivow souare
1 " - .
AR e e
v . 32 4213
v “ oM OF oCE SN -
. . . 8oTT SURFACE CASING -
S I A D BACKFILL MATERIAL
.
"l 1 COENT/VATER WITH 2.5 Las.
¥y \J TYPE:
Y I BENTONITE PER SACX CEMENT
v "
v .
y v
" "
e ESTler. BROWN ITH CHERT, ol B M DIns .
, - . 2 NOES
SOME SHALE., :. ot . .
. ) — AINLESS STEEL
" L
(R} 8
h .
. ‘:I TOP OF SEAL L, w5 | sanss
v v - ANNULAR SEAL e e e — o o=
% PR mi 48 82838
‘1 nrurrnmmx———l
FLTER PacX
® T™vE CZARX SPECIAL SAND NO. 48
| @ |swmas
! e TOP OF SCREEN PO Bl Padginagil
| SReb
- DlA 2 DCH
pu ) TYPE:  STADLESS STERL
| OPENINGS: WIDTH 8.8t DiCH .
— | TYPE: JOMNSON WIRE WRAP
— | B8 | 5873
— |- BOTTOM OF SCREDN -t e ] — — ]
s | sesos
. e BOTTON OF suee — e ]
684
-t BOTTOM OF HOLE PO L o
88 noHEs
F‘ . P - jlp———e  HOLE DI
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SUTBIUOD pue 3in3de1j LYoolq smoys [eIIaIBN -Yidap yirm juepunqe
2low 3wod2aq s3IsP]d {23aenb pue jeriojew d13TURIT ‘Jaayd jo

83se|d 1B|n3ueqns o3 papu..oaqns Butuiejuod ‘yidep yiim Apues pue
12131718 3ujwodaq ‘xiajew L3118 ‘Lakeyd ‘(9/94401) @8urio-ystmoyiad
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@ - BECHTEL TRENCH LOG EXCAVATION No, ___ 1-3

PROJECT ___ WELDON SPRING JOB NO. __14501-201 GROUND EL.__ 665.8 LOCATION __N98,621 W50, 844

SILT (LOESS) - MOTTLED GRAY AND YELLOW BROWN, SLIGHTLY CLAYEY (CLAY CONTENT INCREASES WITH DEPTH),
SLIGHTLY DAMP, FRIABLE, MANGANESE STAINING, MANY VERY WEATHERED JRON NODULES.

@ CLAY (FERRELVIEW FORMATION) - MOTTLED MEDIUM GRAY WITH YELLOW BROWN, SLIGHTLY SILTY, DAMP, MODERATELY
PLASTIC INCREASING WITH DEPTH, SCATTERED PIECES OF FINE TO MEDJUM SAND AND ANGULAR TO SUBROUNDED CHERT
g&:EVEhR”/r - 2"e). BREAKS CONCOIDALLY. FEV VERY WEATHERED JRON NODULES. MANGANESE STAINING ALONG

EAKS.

DATE EXCAVATED 4-29-86 METHOD OF EXCAVATION BACKHOE DATE BACKFILLED >-1-86
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MATERIAL DESCRIPTIONS: HORIZONTAL DISTANCE IN FEET

% FILL - BROWN, CLAYEY SILT, DRY, SOME SCATTERED GRAVEL.

WEST END CONSTRUCTION
(X3 ]Nc.

SIDE_EAST __ BEARING N20°w EXCAVATOR

USS13.00%
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WSOW Biased Soil Sampling Locations - C Series Boreholes

Coordinates

Borehole Borehole Number of Chemical
Number  West North Depth Samples  Analysis
INT Production Line No.4 T-9 Building Area

49 51,225 98,775 10 5 A, L, O,

50 51,200 98,800 8 4 oo

51 51,225 98,825 8 4 "o
TNT Production Line No.4 T-10 Building Area

53 51,334 98,945 10 5 "on

54 51,322 98,950 8 4 "o

TEMPSTOR/TXTJOANN




Random Sampling Locations

Sample

| Number Sample Coordinates Cut or Borehole  Number Soil Chemical
| D- West North  Fill Depth Depth  of Samples Composite Intervals Analysis
|
|
| *14 51,450 98,850 2'F 17! 3 " " A, B2, C1
| 79 51,350 99,000 2'F 17" 3 " " A, B2, C1

83 51,300 98,790 2'F 17! 3 " " 4, B2, C1
| 87 51,040 98,550 o' 15' 2 " " A, Bl

89 50,950 98, 300 o' 15' 2 " " A, Bl

9 50,500 98, 350 0' 15 2 " " A, Bl

91 50,800 98,150 0' 15' 2 " " A, Bl

* Location moved off grid to accessible location
A =0-1, 2-3, 4-5, 6-7 ANALYZED FOR A, D, F, G, H, L, X, O.
B = 8-9, 10-11, 12-13, 14-15 (-1 IF ANALYZED FOR L, 0) (-2 IF ANALYZED FOR A, D, F, G, H, L, N, O)

C = 16-17, 18-19, 20-21, 22-23 DEPENDING ON TOTAL DEPTH (-1 IF ANALYZED FOR L, 0) (-2 IF ANALYZED FOR A, D, F, G, H, L, N, O
D = 24-25, 26-27, 28-29, DEPENDING ON TOTAL DEPTH (-1 IF ANALYZED FOR L, 0) (-2 IF ANALYZED FOR A, D, F, G, H, L, N, 0
E = 30-31, 32-33, 34-35, DEPENDING ON TOTAL DEPTH (-1 IF ANALYZED FOR L, 0) (-2 IF ANALYZED FOR A, D, F, G, H, L, N, 0)




Key for Soil Chemical Analyses

A = Nitroaromatics group (2,4-DNT; 2,6-DNT; 1,3-DNB; 1,3,5-TNB,
and 2,4,6-TNT)

B = Nitrite

C = Sulfate

D = Metals

E = Mercury

F = GC/MS volatile fraction

G = GC/MS acid fraction

H = GC/MS BNA fraction

I = Hexavalent chromium

K = Asbestos

L = Inorganics, 804, SO3, N03, NOZ’ Fl

M = Pesticides/PCBs

N = TOX

0O = Soil pH

P = Select metals - aluminum, antimony, barium, iron, lead,

magnesium, manganese

NOTE: See WSSRAP, RI/FS, QAPP for method description,

detection limits, and holding times




% INORGANIC ANION DATA - PHASE II SOILS

Fluoride Nitrate Nitrite Sulfate
DETECTION LIMITS - UG/G

1.25 0.5 0.5 5.0

BHOL DATE
# COORDINATES AND DEPTHS SAMPLED CONCENTRATIONS - UG/G

A-29 $2-050740,098250-0.0,0.5 08/25/88 2.50 8.37 ND 50.41
A-29 52-050740,098250-2.0,2.5 0872588 3.01 3.01 ND 215.18
A-29 52-050740,098250-4.5,5.0 08/25/88 2.50 2.60 ND
A-29 52.050740,098250-4.5,5.0 08725788 187 .00
A-30 52-050710,098350-0.0,1.0 08/26/88 2.20 3.84 ND 40.5
A-30 52-050710,098350-2.0,2.5 08726788 5.33 ND ND 112.8
A-30 52-050710,098350-4.0,5.0 08/26-88 4.28 ND ND 59.4
A-30 52-050710,098350-4.0,5.0-DU 08/26-88 5.96 0.85 ND 85.4
A-31 52-050830,098410-0.0,1.0 08726788 1.72 5.37 ND 43.5
A-31 52-050830,098410-2.0,2.5 08/26/88 3.30 1.76 ND 71.7
A-31 S2-050830,098410-4.5,5.0 08/26/88 8.10 ND ND 153
A-32 52-050680,098410-0.0,1.0 08/26-88 2.28 13.36 ND 40.746
A-32 52-050680,098410-2.0,2.5 08/26-88 4.06 0.78 ND 48 .27
A-32 $2-050680,098410-4.5,5.0 08726788 11.19 ND ND 4%6.00
A-33 $2-050610,098370-0.0,2.0 08/26/88 .21 ND ND 80.18
A-33 52-050610,098370-2.5,3.0 08726788 1.26 ND ND 217 .12
A-33 52-050610,098370-4.5,5.0 08/26-88 8.16 ND ND 48.59
A-34 $2-050570,098330-0.0,0.5 08/25/88 ND 12.20 ND 8.84
A-34 $2-050570,098330-2.0,2.5 08725788 10.86 ND ND 55.89
A-34 52-050570,098330-4.5,5.0 08725788 2.92 9.47 ND 56.68
A-35 52-050560,098440-0.0,1.0 08/26/88 5.17 2.53 ND 93.21
A-35 52-050560,098440-2.0,2.5 08/26/88 2.79 ND ND 71.87
A-35 52-050560,098440-4.5,5.0 08726788 %.97 ND ND 180.19
B-1 52-0644289,1064389-0.0,7.0 10/08/88 5.96 5.74 ND 59.64
B- 1 52-046289,104389-8.0,15.0 10-08/88 3.57 2.38 ND %.88
B- 2 52-0644195,104655-0.0,7 .0 10/08/88 1.56 1.56 ND 12.55
B- 2 52-044195,104655-8.0,15.0 100888 2.49 26.95 ND 5.90
B- 3 $2-0464281,104933~-0.0,7.0 10/08-88 2.59 9.93 ND 37.90
B- 3 52-0644281,104933-0.0,7.0-MS 1070888 14.40 15.23 10.59 32.37
B- 3 52-064281,104933-0.0,7.0-MSD 10-/08-88 2.04 7.60 ND 18.82
B- 3 52-044281,104933-8.0,15.0 10708788 6.85 ND ND 11.23
B- 4 52-044234,105105-0.0,7.0 10/08-88 ND ND ND 50.35
B- 4 52-044234,105105-8.0,15.0 10/08-88 2.76 2.04 ND ND
B- 5 52-044561,104951-0.0,7.0 10708788 6.32 2.81 ND 41.92
B- 5 52-044561,104951-0.0,7.0-MS 10/08-88 16.70 15.30 10.16 %1.00
B- 5 S2-0464561,104951-0.0,7.0-MSD 10-/08-88 5.94 5.10 ND 62.67
B- 5 $2-044561,104951-8.0,15.0 1070888 6.06 3.50 ND 4%.78
B- 6 52-044510,1064529-0.0,7.0 10708-88 .32 2.34 ND 13.78
B- 6 S$2-044510,104529-8.0,15.0 10-08-88 2.469 1.58 ND 5.88
B- 7 32-044789,1064577-0,0,7.0 10708788 3.89 6.25 ND 35.40
B- 7 S2-0464789,104577-0.0,7.0-MS 10/08,88 16.61 16 .97 10.41 40.01
B- 7 52-044789,104577-0.0,7.0-MSD 10/08/88 2.31 2.08 ND 30.44
B- 7 52-044789,104577-8.0,15.0 10/08-88 7.23 1.26 ND 8.84

TEMPSTOR/TXTJOANN




INORGANIC ANION DATA - PHASE II SOILS (continued)

COORDINATES AND DEPTHS

52-044701,105187-0.
52-0644701,105187-0.
S2-044701,105187-8.
$2-044469,105618-0.
$2-0644469,105618-8.
$2-044261,105997-0.
52-044261,105997-8.
52-046289,104901-0.
52-044289,104901-8.
52-045023,105290-0.
52-045023,105290-8.
52-045023,105290-8.
52-045023,105290-8.
52-044836,105520-0.
52-044836,105520-0.
52-044836,105520-0.
52-044836,105520-8.
$S2-0644836,105520-8.
52-044670,105980-0.
52-044670,105980-8.
52-044670,105980-8.
52-064321,106293-0.
S52-0644321,106293-8.
$2-0644321,106293-8.
52-044143,106675-0.
52-044143,106675-0.
52-044143,106675-8.
52-045353,105253-0.
52-045353,105253-0.
52-045353,105253-8.
52-0450164,105878-0.
S2-045014,105878-0.
$2-0645014,105878-8.
$2-045014,1058738-8.
52-0644836,106310-0.
52-044836,106310-8.
52-064524,106625-0,
$2-046524,106625-0.
52-044524,106625-8.
52-044327,106997-0.
$2-044327,106997-0.
$52-0644327,106997-8.
52-045515,105614-0.
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DATE
SAMPLED

10706/88
10706788
10706/88
10/08/88
10708/88
10-08/88
10-08/88
10/08/88
10/08-88
100688
10/06/88
10706788
10/06-88
10/06/88
10706788
10/06-88
10706788
10706788
10706/88
10706788
100688
10/06-88
1070688
10/06/88
1070638
10706788
10/06/388
10706788
1070688
10706788
10706788
10/06788
10/06/88
10/06/88
10/06/38
10706-88
10/06/88
10706/88
10/06/88
10706788
10706788
100688
10706788

Fluoride Nitrate Nitrite
DETECTION LIMITS - UG/G
1.25 0.5 0.5
CONCENTRATIONS - UGs/G
11.28 0.82 ND
13.08 0.99 ND
9.43 2.12 ND
.91 4.346 ND
.88 14.05 1.51
6.73 5.82 ND
2.70 97 .44 ND
2.72 3.19 ND
3.50 1.40 ND
2.69 ND ND
6.21 11.37 ND
17.77 16.95 164.24
5.95 5.47 ND
2.95 15.18 ND
15.87 17 .22 12.33
4.53 8.94 ND
9.12 2.01 ND
8.81 2.02 ND
5.31 1.81 ND
12.67 3.64 ND
13.37 4.27 ND
8.88 2.88 ND
15.35 1.56 ND
15.34 2.73 ND
8.47 ND ND
7.98 ND ND
10.60 ND ND
.01 3.44 ND
2.29 %.59 ND
3.20 1.08 ND
5.22 6.65 ND
4.76 %.76 ND
G.66 5.00 ND
5.57 5.10 ND
3.40 5.38 ND
9.45 23.34 ND
5.03 6.468 ND
5.00 3.56 ND
11.31 15.71 ND
7.21 ND ND
6.16 0.75 ND
15.82 ND ND
9.75 0.83 ND

Sulfate

50.85
47 .14

48 .53

14.35

119.63
61.16

21.78

21.07

29.53

ND

27 .24




INORGANIC ANION DATA - PHASE II SOILS (continued)

COORDINATES AND DEPTHS

$2-045515,10561464-8.
52-045388,105951-0.
52-0645388,105951-8.
52-045388,105951-8.
52-045388,105951-8.

52-045027,106627-0

52-045027,106627-8.
52-045027,106627-8.

52-0644781,107039-0
52-044781,107039-8
S2-044781,107039-8
$2-050800,098150-8

TEMPSTOR/TXTJOANN

DATE

SAMPLED
0,15.0 10/06/88
0,7.0 10/06/88
0,15.0 10/06/88
0,15.0-MS 10-/06788
0,15.0-MSD 10/06/88
.0,7.0 10/06/88
0,15.0 1070688
0,15.0-DU 10/06/88
.0,7.0 10706788
.0,15.0 10/06/88
.0,15.0-DU 10-/06/88

.0,15.0-MSD 08/25/88

Fluoride Nitrate
DETECTION LIMITS
1.25 0.5
CONCENTRATIONS
2.16 ND
2.61 3.06
2.83 7.54
164.92 21.87
4.03 8.43
6.95 2.90
13.85 3.79
3.68 3.68
7.85 5.31
10.56 80.72
G.27 66.95
5.2 0.9

Nitrite
- UGs6G
0.5

16.16

Sul fate




WSOW METAL3 RESULTS

BOREHOLE WSSRAP ID CONCENTRATION PARAMETER
NUMBER UG/G

C-49 $2-051225,98775-6.0,8.0 364715.88 Aluminum
C-49 52-051225,98775-8.0,10.0 645.70 BARIUM
C-50 52-~051200,98800-0.0,2.0 6253.50 Magnesium
C-50 52-051200,98800-0.0,2.0 1469.00 BARIUM
C-50 52-051200,98800-4.0,6.0 6809.00 Magnesium
C-50 S2-051200,98800-6.0,8.0 33525.36 Aluminum
C-51 52-051225,98825-0.0,2.0 254.15 LEAD

C-51 $2-051225,98825-4.0,6 .0 1560.34 BARIUM
C-54 $2-051322,98950-2.0,4.0 564.18 BARIUM
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WSUFMP METALS RESULTS

BOREHOLE WSSRAP ID CONCENTRATION PARAMETER
NUMBER UG/G
A-30 S2-050710,098350-0.0,1.0 10118.25 Magnesium
A-30 $2-050710,098350-0.0,1.0 73559.30 CALCIUM
A-30 52-050710,098350-2.0,2.5 2058.70 POTASSIUM
A-30 S2-050710,098350-2.0,2.5 61.99 VANADIUM
A-30 52-050710,098350-4.0,5.0 96.80 ARSENIC
A-30 52-050710,098350~-4.0,5.0 0.17 MERCURY
A-30 S2-050710,098350-4.0,5.0 2123.14 POTASSIUM
A-30 $2-050710,098350-4.0,5.0 62.25 VANADIUM
A-32 S2-050680,098410-0.0,1.0 64854.00 CALCIUM
A-32 52-050680,098410-0.0,1.0 8190.72 Magnesium
A-32 52-050680,098410-2.0,2.5 364410.24 Aluminum
A-32 52-050680,098410-2.0,2.5 68.14 VANADIUM
A-32 52-050680,098410-2.0,2.5 2674 .47 POTASSIUM
A-32 52-050680,098410-4.5,5.0 1978.18 POTASSIUM
A-33 S2-050610,098370-0.0,2.0 0.33 MERCURY
A-33 S2-050610,098370-0.0,2.0 61561 .92 CALCIUM
A-33 S2-050610,098370-2.5,3.0 1792.47 POTASSIUM
A-35 S52-050560,098440-0.0,1.0 14562 .36 CALCIUM

} A-35 S2-050560,0986440-0.0,1.0 63.26 ARSENIC
A-35 52-050560,098440-0.0,1.0 0.19 MERCURY
A-35 S2-050560,098440-2.0,2.5 0.28 MERCURY
A-35 S2-050560,0986440-4.5,5.0 0.31 MERCURY
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RANDOM BOREHOLE METALS RESULTS

BOREHOLE WSSRAP 1D CONC. PARAMETER
NUMBER UG/G

D-74 $2-051450,098850-0.0,7.0 34295.30 Aluminum
D-74 S2-051650,0938850-0.0,7.0 0.39 MERCURY
D-74 S2-051650,098850-8.0,15.0 35.17 ARSENIC
D-746 $2-051650,098850-8.0,15.0 33556.60 Aluminum
D-74 S2-0516450,098850-8.0,15.0 0.41 MERCURY
D-83 $2-051300,098790-0.0,7.0 67.60 CADMIUM
D-83 $2-051300,098790-0.0,7.0 2571.03 SODIUM
D-83 $2-051300,098790-0.0,7.0 70.86 COBALT
D-83 $2-051300,098790-0.0,7.0 0.20 MERCURY
D-83 S2-051300,098790-8.0,15.0 0.12 MERCURY
D-83 $2-051300,098790-8.0,15.0 61.03 ARSENIC
D-83 S2-051300,098790-8.0,15.0 5062.69 CADMIUM
D-91 $2-050800,098150-0.0,7.0 0.20 MERCURY
D-91 S2-050800,098150-0.0,7.0 14970.25 CALCIUM
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APPENDIX E
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Weldon Spring Radionuclide Data

Borehole No. Northing Westing Top Depth Bottom Depth Sample # U-238 RA-226 RA-228 TH-230
REGION 8

275 98828.0 51494.0 0.00 1.00 MML252 0.70 -—— -—— 1.20
275 98828.0 51494.0 1.00 2.00 MML253 0.30 —-——= ———- 1.10
275 28828.0 51494.0 2.00 2.00 MML254 0.30 —-——=- ———- 0.60
275 98828.0 51494.0 3.00 4.00 MML255 <0.30 -——- -—— 0.90
275 98828.0 51494.0 4.00 5.00 MML256 <0.30 ——— ——— 1.20
275 98828.0 51494.0 5.00 6.00 MHN879 <0.30 ———— —-——— ———
275 28828.0 51494.0 5.00 6.00 MML257 0.30 ———— ——— -——=-
275 98828.0 51494.0 6.00 7.00 MML258 0.30 —-—— ———- —-——=
275 98828.0 51494.0 7.00 8.00 MML259 <0.30 ———= -——- -—=-
275 98828.0 51494.0 29.00 30.00 MML281 —-———- -——- ——— 0.70
279 98951.0 51412.0 0.00 1.00 MNC630 —-——— ———- ———— 1.30
279 98951.0 51412.0 1.00 z.00 MNC631 - ———- ———- 1.10
286 99083.0 52129.0 2.00 3.00 MNE885 ———= -— -——- 1.50
286 99083.0 52129.0 21.00 21.83 MNE 904 ——— —— ———— 0.80
289 98778.0 51899.0 0.00 1.00 MNE 950 0.70 -—— —_—— 0.70
289 98778.0 51899.0 23.00 24.00 MNE973 <0.30 ———— ——— 0.40
291 99193.0 52131.0 5.00 6.00 MNC939 ——— —-——— ——— 1.10
291 99193.0 52131.0 9.00 10.00 MNC943 - —— ——— 0.80
291 99193.0 52131.0 12.00 13.00 MHN777 0.70 —-———- ———- 1.10
291 99193.0 52131.0 23.00 23.83 MNC957 <0.30 ———— ——— 0.60
297 99288.0 52168.0 2.00 3.00 MHN877 - -—-= ———- 2.50
297 99288.0 52168.0 2.00 3.00 MNE611 -——-= ———- -——— 2.60
297 99288.0 52168.0 3.00 %.00 MNE612 ——— ———— ———— 3.10
269 98100.0 51095.0 0.00 1.00 MNBO57 ———— - —_—— 0.40
369 98100.0 51095.0 1.00 2.00 MNBOL7 ——— —-———- ———- 0.60
369 98100.0 51095.0 2.00 3.00 MNBO57 ——— ——— ——— 1.20
269 98100.0 51095.0 3.00 4.00 MNBO57 - —-——— - 1.40
369 98100.0 51095.0 3.00 4.00 MNBO57 ———- ——— ——— 1.20
369 98100.0 51095.0 4.00 5.00 MNBOE7 - ——— ——— 1.90
370 98000.0 50901.0 0.00 1.00 MNBO37 ——— ———= —-——- 2.40
370 98000.0 50900.0 1.00 2.00 MNBO38 -———- -——- -——— 1.30
370 98000.0 50900.0 2.00 3.00 MNBO39 —_—— ———— ——— 1.50
370 98000.0 50900.0 3.00 4.00 MNB040 —-——— —_——- ——— 1.20
370 98000.0 50900.0 4.00 5.00 MNBO4G1 -——-- —-——- ——== 1.30
371 98100.0 50900.0 0.00 1.00 MNBO47 ———— ———— ————— 0.90
371 98100.0 50900.0 1.00 2.00 MNB043 —— —_— ——— 1.70
371 98100.0 50900.0 2.00 3.00 MNBO049 —-—— ——— —-—— 0.80
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Borehole No.

371
371

372
372
372
372
372
372

373
373
373
373
373
373

376
374
374
374
374
374

377
377
377
377
377

379
379
379
379
379

380
380
380
3280
380
380

| 283
| 383
| 383

Northing

98100.0
98100.0

98100.0
98100.0
98100.0
98100.0
98100.0
98100.0

98200.0
98200.0
98200.0
98200.0
98200.0
98200.0

98300.0
98300.0
98300.0
98300.0
98300.0
98300.0

98400.0
98400.0
98400.0
98400.0
98400.0

98510.0
98510.0
98510.0
98510.0
98510.0

98500.0
98500.0
98500.0
98500.0
98500.0
98500.0

98600.0
98600.0
98600.0

HWesting

50900.0
50900.0

50800.0
50800.0
50800.0
50800.0
50800.0
50800.0

51000.0
51000.0
51000.0
51000.0
51000.0
51000.0

51100.0
51100.0
51100.0
51100.0
51100.0
51100.0

51200.0
51200.0
51200.0
51200.0
51200.0

51300.0
51300.0
51300.0
51200.0
51301.0

51100.0
51100.0
51100.0
51100.0
51100.0
51100.0

51600.0
51600.0
51600.0
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HWeldon Spring Radionuclide Data (Continued)

Top Depth Bottom Depth

3.00
4%.00

0.00
1.00
2.00
3.00
4%.00
4.00

0.00
1.00
2.00
3.00
4.00
%.00

0.00

1.00

2.00
3.00
3.00
%.00

0.00
1.00
2.00
3.00
4%.00

0.00
1.00
2.00
3.00
%.00

0.00
1.00
2.00
3.00
3.00
4.00

0.00
1.00
2.00

REGION 8

%.00
5.00

1.00
2.00
2.00
4.00
5.00
5.00

1.00
2.00
3.00
%.00
5.00
5.00

1.00
2.00
32.00
%.00
%.00
5.00

1.00
2.00
3.00
%.00
5.00

1.00
2.00
3.00
%4.00
5.00

1.00
2.00
3.00
%.00
%.00
5.00

1.00
2.00
3.00

Sample # U-238

MNBO50
MNBO51

MNBO0G2
MNBOG3
MNBO44
MNBO45
MHN701
MNBO46

MNBO52
MNBO53
MNBO54
MNBO55
MHN702
MNBO56

MNBO63
MNBO64
MNBO65
MHN703
MNBO66
MNBO67

MNBO068
MNB069
MNBO70
MNBO71
MNBO72

MNB087
MNBO88
MNB089
MNB090
MNBO91

MNBO73
MNBO74
MNBO75
MHN704
MNBO76
MNBO77

MNB092
MNBO093
MNB094

RA-226

RA-228

TH-230

1.40
1.30

1.80
1.20
1.30
1.10
1.10
1.20

1.70
2.10
1.10
1.20
1.10
1.40

1.10
1.20
1.20
1.10
1.20
1.00

1.10
1.10
1.20
1.10
1.30

1.50
1.60
1.70
1.40
1.10

0.90
1.20
1.10
1.10
1.50
1.50

0.70
0.70
1.20




Heldon Spring Radionuclide Data (Continued)
Borehole No. Northing Hesting Top Depth Bottom Depth Sample # U-238 RA-226 RA-228 TH-230
REGION 8

383 98600.0 51600.0 3.00 4.00 MNB095 ——-- -——=- ———- 1.20
383 98600.0 51600.0 4.00 5.00 MHN706 ———— ——— ———— 1.10
383 98600.0 51600.0 4.00 5.00 MNB096 ——— —-——— ——— 1.00
384 928600.0 50900.0 0.00 1.00 MNB102 -——— —-———= -—— 1.10
284 98600.0 50900.0 1.00 2.00 MNB103 —_—— —-———— ——— 1.50
384 98600.0 50900.0 2.00 3.00 MNB104 ——— ——— ——— 1.60
384 98600.0 50900.0 3.00 4.00 MNB105 -——- —_—— -—-= 1.10
384 98600.0 50900.0 4.00 5.00 MHN707 ——— —-——— —-——— 1.30
384 98600.0 50900.0 4.00 5.00 MNB106 ———- ——— —-———- 1.00
385 98700.0 52000.0 0.00 1.00 MNBO97 m——— ———= === 1.00
385 98700.0 52000.0 1.00 2.00 MNB098 ——— —-——— - 1.60
385 98700.0 52000.0 2.00 3.00 MNB099 ———- -———- ———- 1.10
385 98700.0 52000.0 3.00 4.00 MNB100O —-———- —-———- —-——- 0.90
385 98700,0 52000.0 4.00 5.00 MNB101 ——— —-———- ———- 1.50
286 98700.0 51200.0 0.00 1.00 MNBO78 -——- 0.70 1.10 1.60
286 98700.0 51200.0 1.00 2.00 MNBO79 —_—— 0.60 0.80 1.10
386 98700.0 51200.0 2.00 3.00 MNBO80 ———— 0.90 0.80 1.90
386 98700.0 51200.0 3.00 4.00 MNBO81 ——— 0.70 0.80 1.20
386 98700.0 51200.0 4.00 5.00 MNBO82 -———- 1.00 0.90 1.40
286 98700.0 51200.0 5.00 6.00 MNBO83 e 1.00 1.00 1.30
386 98700.0 51200.0 6.00 7.00 MNB0O84 ———- 0.90 2.00 1.30
386 98700.0 51200.0 7.00 8.00 MNBO85 -——— 1.00 1.20 1.10
386 98700.0 51200.0 9.00 10.00 MHN705 ——— ———— ——— 1.20
286 98700.0 51200.0 9.00 10.00 MNBO86 ettty 0.90 0.70 0.90
600 98000.0 50950.0 0.00 0.50 WSC172 15.30 1.60 1.50 —_———
601 98000.0 50900.0 0.00 1.00 UNC319 11.40 0.80 1.20 ———
601 98000.0 50900.0 0.00 0.50 HWSC159 22.40 1.60 1.70 ———
601 98000.0 50900.0 0.00 1.00 WSC169 <5.70 1.70 <1.30 —-_——
601 98000.0 50900.0 1.00 2.00 UNC320 <2.80 1.20 <0.50 ——
601 98000.0 50900.0 2.00 3.00 UNC321 <2.60 1.00 1.20 —_——
601 98000.0 50900.0 2.00 4.00 UNC322 <2.40 1.10 1.00 ————
601 98000.0 50900.0 4.00 5.00 UNC323 <2.50 0.70 0.90 —_———
602 98000.0 50800.0 0.00 0.50 WSC158 2.30 1.70 1.30 -
603 98050.0 50775.0 0.00 0.50 WSC197 13.30 0.70 1.40 ———
604 98100.0 51100.0 0.00 1.00 UNC339 0.20 0.20 0.20 ———
604 98100.0 51100.0 1.00 2.00 UNC339 1.20 0.30 0.10 —_——
604 98100.0 £1100.0 2.00 3.00 UNC339 2.50 1.00 0.70 ————
604 98100.0 51100.0 3.00 4.00 UNC339 2.640 0.70 0.80 ———
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Weldon Spring Radionuclide Data (Continued)
Borehole No. Northing Westing Top Depth Bottom Depth Sample # U-238 RA-226 RA-228 TH-230
REGION 8

604 98100.0 51100.0 4.00 5.00 UNC339 2.40 1.10 0.50 ————

604 98100.0 51100.0 5.00 6.00 UNC339 2.30 0.90 0.60 ————

605 98100.0 51000.0 0.00 0.50 WSC173 26 .40 1.70 1.40 -——

606 98100.0 50950.0 0.00 0.50 HWSC207 231.70 3.80 2.60 ————

607 98100.0 50900.0 0.00 1.00 UNC329 12.00 0.80 1.00 ——-=

607 98100.0 50900.0 0.00 0.50 WSClél 20.10 1.50 1.40 b

607 98100.0 50900.0 1.00 2.00 UNC330 <3.20 1.10 1.50 ———

607 98100.0 50900.0 2.00 3.00 UNC331 <3.00 1.10 1.10 ———-

607 98100.0 50900.0 2.00 4.00 UNC332 <2.60 0.70 <0.50 ————

607 98100.0 50900.0 4,00 5.00 UNC328 <2.50 0.90 <0.40 ———-

607 98100.0 50900.0 4.00 5.00 UNC333 <%Z.00 0.90 1.30 ——

%608 98100.0 50800.0 0.00 1.00 UNC324 <2.70 1.20 1.20 ———-

608 98100.0 50800.0 0.00 0.50 WSC160 2.30 2.00 1.60 ———-

%608 98100.0 50800.0 1.00 2.00 UNC325 <2.80 1.10 1.40 ——

%608 98100.0 50800.0 2.00 3.00 UNC326 <2.50 1.00 1.30 —

%608 98100.0 50800.0 3.00 4.00 UNC327 <2.60 0.70 0.80 ———

609 98100.0 50750.0 0.00 0.50 WSC171 1.60 1.40 1.70 —-——-

611 98150.0 51050.0 0.00 0.50 WSC175 20.90 1.50 2.10 —_——

612 98150.0 51000.0 0.00 0.50 HWSC198 146.90 2.80 4.70 ————

612 98150.0 51000.0 0.50 1.00 WSC199 41.00 1.80 1.50 b

612 98150.0 51000.0 1.00 1.50 WSC200 9.40 1.80 1.60 -——=-

612 98150.0 51000.0 1.50 2.00 WSC201 2.40 1.70 1.50 -—--

613 98150.0 50999.0 0.00 0.50 WSC208 171.20 5.80 5.10 ——

i 614 98150.0 50800.0 0.00 0.50 HSC174 <1.60 1.40 0.70 ——

|
} 615 98200.0 51000.0 0.00 0.50 WSClé64 49.40 1.70 1.40 ———
; 615 98200.0 51000.0 0.00 1.00 WSC170 7.70 1.50 1.40 ———
|

| 616 98200.0 50900.0 0.00 1.00 UNC334 43.60 1.10 1.00 ——=-
616 98200.0 50900.0 0.00 0.50 WSC163 <10.00 1.60 1.50 —-——-

616 98200.0 50900.0 1.00 2.00 UNC335 2.60 <0.40 0.80 —-——

616 98200.0 50900.0 2.00 3.00 UNC336 <3.70 0.90 1.10 ——

616 98200.0 50900.0 2.00 4.00 UNC337 <2.60 1.10 1.10 ———

616 98200.0 50900.0 4.00 5.00 UNC338 11.10 1.00 1.40 ———-

617 98250.0 51155.0 0.00 0.50 WsSC202 326.70 1.30 1.10 ————

617 98250.0 51155.0 0.50 1.00 WSC203 129.00 1.50 <1.70 —-——
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Borehole No.

617
617
617

618

619
619
619
619
619
619

620
621

623
| 623
i 623

623
‘ 623
623
| 623
623

624
624
624
625
625
625
625
625
625
626
627
628

629

630

Northing

98250.0
98250.0
98250.0

98250.0

98300.0
98300.0
98300.0
98300.0
98300.0
98300.0

98300.0

98300.0

98345.0
98345.0
98345.0
98345.0
983645.0
98345.0
98345.0
98345.0

98370.0
98370.0
98370.0
98400.0
98400.0
98400.0
98400.0
98400.0
98400.0
98400.0
98400.0
98400.0

98400.0

98450.0

HWesting

51155.0
51155.0
51155.0

50850.0

51100.0
51100.0
51100.0
51100.0
51100.0
51100.0

51000.0

50900.0

51152.0
51152.0
51152.0
51152.0
51152.0
51152.0
51152.0
51152.0

51210.0
51210.0
51210.0
51200.0
51200.0
51200.0
51200.0
51200.0
51200.0
51150.0
51100.0
51050.0

50900.0

51050.0
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Heldon Spring Radionuclide Data (Continued)

Top Depth Bottom Depth

1.00
1.50
2.00

0.00
0.00
1.00
2.00
3.00
4.00

0.00

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50

0.00
0.50
1.00

0.00
0.00
1.00
2.00

3.00
4.00

0.00

0.00

0.00

0.00

REGION 8

1.50
2.00
2.50

0.50

1.00
0.50
2.00
3.00
4.00
5.00

0.50

0.50

0.50
1.00
1.50
2.00
2.50
3.00
3.50
%.00

0.50
1.00
1.50

1.00
0.50
2.00
3.00
%.00
5.00
0.50
0.50

0.50

0.50

Sample # U-238

WSC204
HWSC205
HWSC206

WsClé2

UNC345
WSCle8
UNC346
UNC347
UNC348
UNC349

HWSCle6

WSC165

WSC189
HWSC190
WSC191
HWSC192
WSC193
WSC194
WSC195
WSC196

WSC186
HWSC187
WSC188
UNC350
WSC182
UNC351
UNC352
UNC353
UNC354
WSC177
WSC176
WSC183

WSC167

WSC180

28.50
%.40
<1.80

9.40

<2.10
<3.90
<2.40
<2.60
<2.80
<2.70

12.70

<4.90

2259.30

302.90
122.00
25.70
9.60
35.40
69.90
35.70

61.10
19.70
8.50
15.40
29.20
<3.10
<3.50
<3.00
<3.00
<1.80
<3.70
<5.10

<6.50

7.70

RA-226

1.60
1.70
1.60

0.70
1.30
1.10
0.90
1.00
0.90

1.50

<2.00
1.10
1.70
1.40
1.70
1.70
1.20
1.90

<1.90
1.60
1.80
0.90
1.70
1.30
0.90
0.80
1.20
1.20
1.30
1.70

<1.70

1.50

RA-228

1.40
1.60
1.30

1.60

0.90
<0.80
0.50
0.70
1.10
0.80

2.00

1.30

<0.70
<0.70
1.70
1.50
1.40
0.70
1.30
<1.10

<2.10
1.50
1.60
<0.60
2.50
1.00
0.40
0.90
1.20
<0.80
0.60
<0.80

1.30

1.50

TH-230




Heldon Spring Radionuclide Data (Continued)
|
|
|
|
\

Borehole No. Northing Hesting Top Depth Bottom Depth Sample # U-238 RA-226 RA-228 TH-230
REGION 8
632 98500.0 51300.0 0.00 1.00 UNC369 <2.00 0.60 0.40 ——
632 98500.0 51300.0 1.00 2.00 UNC370 <2.30 1.00 0.40 -
f 632 98500.0 51300.0 2.00 3.00 UNC371 <2.40 1.10 0.60 —-——-
i 632 98500.0 51300.0 4.00 5.00 UNC373 <2.20 1.00 0.80 ————
633 98500.0 51100.0 0.00 1.00 UNC355 <2.50 1.00 0.70 —_——
633 98500.0 51100.0 1.00 2.00 UNC356 <2.60 0.90 <0.40 ———
633 98500.0 51100.0 2.00 3.00 UNC357 <3.10 1.20 1.30 o
633 98500.0 51100.0 3.00 4.00 UNC358 <3.10 1.00 <0.60 ==
633 98500.0 51100.0 %.00 5.00 UNC359 <3.10 1.10 <0.60 —
634 98600.0 51600.0 0.00 1.00 UNC374 <2.60 0.90 1.10 —
634 98600.0 51600.0 1.00 2.00 UNC375 <2.70 1.10 1.00 ————
634 98600.0 51600.0 2.00 3.00 UNC376 <2.80 1.00 1.10 ——
634 98600.0 51600.0 z.00 4.00 UNC377 <2.40 0.80 0.70 ————
634 98600.0 51600.0 4.00 5.00 UNC378 <2.50 0.80 0.80 -——-
635 98600.0 51025.0 0.00 0.50 WSC185 256 .65 2.10 <1.60 —_——
636 98650.0 51250.0 0.00 0.50 WSC184 <2.60 1.60 1.50 ——
637 98650.0 51200.0 0.00 0.50 WSC178 <1.70 1.10 0.70 ——
638 98650.0 51150.0 0.00 0.50 WSC179 <4.10 1.40 <1.30 -——
639 98650.0 51100.0 0.00 0.50 WSC181 <4.50 1.20 <1.00 ———
642 98700.0 51200.0 0.00 1.00 UNC360 <2.30 0.70 1.10 ————
6462 98700.0 51200.0 1.00 2.00 UNC361 <2.20 0.60 0.80 —_——
662 98700.0 51200.0 2.00 3.00 UNC362 <2.40 0.90 0.80 ———
662 98700.0 51200.0 3.00 4,00 UNC363 <2.20 0.70 0.80 ——
642 98700.0 51200.0 4.00 5.00 UNC364 <2.40 1.00 0.90 ———
662 98700.0 51200.0 5.00 6.00 UNC365 <2.20 1.00 1.00 —-———-
662 98700.0 51200.0 6.00 7.00 UNC366 <4.50 1.50 2.00 ————
642 98700.0 51200.0 7.00 8.00 UNC367 <2.20 1.00 1.20 ———
642 98700.0 51200.0 8.00 9.00 UNC368 <2.30 0.90 0.70 ——
REGION 9
266 98690.0 50700.0 0.00 1.00 MNC335 ——— ———— ———— 1.50
266 98690.0 50700.0 1.00 2.00 MNC336 ——— —_—— ———- 1.00
267 98714.0 50837.0 0.00 1.00 MML284 -——— -———- ———- 8.90
267 98714.0 50837.0 19.00 20.00 MML3203 ——— ——— —_—— 0.90
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Weldon Spring Radionuclide Data (Continued)

Borehole No. Northing HKesting Top Depth Bottom Depth Sample & U-238 RA-226 RA-228 TH-230
REGION 9

’ 268 98709.0 50621.0 0.00 1.00 MNC330 ——— ——— —-———- 3.90

268 98709.0 50621.0 1.00 2.00 MNC331 ——— ——— ———— 1.00

272 98790.0 50924.0 0.00 1.00 MNC285 ——— ———— ——— 1.30

272 98790.0 50924.0 1.00 2.00 MNC286 -——- -——-- -———= 1.20

! 277 98900.0 50925.0 0.00 1.00 MNC280 —-——- ——— ——— 2.30

‘ 277 98900.0 50925.0 1.00 2.00 MNC281 ——— -—- -——- 1.00
|

| 281 99000.0 50925.0 0.00 1.00 MNC275 -———- - -——-= 1.70

) 281 99000.0 50925.0 1.00 2.00 MHN779 ——— —-_——- ———- 1.10

i 281 99000.0 50925.0 1.00 2.00 MNC276 ———- -———- ———- 1.60
|

| 375 98300.0 50789.0 0.00 1.00 MNB112 ——— ——— ———— 2.20

5 375 98300.0 50789.0 1.00 2.00 MNB113 ———- -—— -——- 1.30

| 375 98300.0 50789.0 2.00 3.00 MNB114 ———— —-———= ——— 1.50

| 375 98300.0 50789.0 3.00 4.00 MNB115 —— ——— ———— 1.40

| 375 98300.0 50789.0 4.00 5.00 MHN708 ——— ————— ———— 1.40

i 375 98300.0 50789.0 %.00 5.00 MNB116 ——— ——— ———— 1.10

; 376 98290.0 50700.0 0.00 1.00 MNB117 ———- -——- —-———= 0.90

i 376 98290.0 50700.0 1.00 2.00 MNB118 ——— ——— —-——— 1.30

i 376 98290.0 50700.0 2.00 3.00 MNB119 ——— -——= ———— 1.30

| 376 98290.0 50700.0 4.00 5.00 MNB120 ——— -——- ——— 1.30

| 376 98290.0 50700.0 5.00 6.00 MNB121 ———- ———— ———= 1.00

376 98290.0 50700.0 6.00 7.00 MNB127 —— —— —— 1.50

| 376 98290.0 50700.0 7.00 8.00 MNB128 —-———- —-——— -——— 1.30

| 378 98400.0 50300.0 0.00 1.00 MNB129 2.30 ———= ———— —_——

378 98400.0 50300.0 1.00 2.00 MNB130 1.00 ———- ———- —-—

378 98400.0 50300.0 2.00 3.00 MNB131 1.00 ——— ——— ———

378 98400.0 50300.0 3.00 %.00 MNB132 0.790 ——— ——— ———-

378 98400.0 50300.0 %.00 5.00 MNB133 0.70 ——— ———— ———-

381 98500.0 50800.0 0.00 1.00 MNB107 - -——- -——- 0.80

381 98500.0 50800.0 1.00 2.00 MNB108 ———— ——— ——=- 0.50

381 98500.0 50800.0 2.00 3.00 MNB109 ——— ——— -———- 1.30

281 98500.0 50800.0 3.00 4.00 MNB110 —-—— ———— ———— 1.320

381 98500.0 50800.0 4.00 5.00 MNB111 ———- ———— ——— 1.20

282 98500.0 50600.0 0.00 1.00 MNB122 ———— ——— ———- 0.90

382 98500.0 50600.0 1.00 2.00 MNB123 ———- ——— —-—— 0.70

382 98500.0 50600.0 2.00 3.00 MNB124 ———— ——— ———— 1.30

382 98500.0 50600.0 3.00 4.00 MNB125 - -——=- -—== 1.40

382 98500.0 50600.0 4.00 5.00 MHN709 = - ——— 1.30

382 98500.0 50600.0 4.00 5.00 MNB126 ———- ———— ——— 1.30
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Borehole No. Northing Hesting
622 98300.0 50800.0
622 98300.0 50800.0
622 98300.0 50800.0
622 98300.0 50800.0
622 98300.0 50800.0
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Heldon Spring Radionuclide Data (Continued)

Top Depth Bottom Depth

0.00
1.00
2.00
32.00
4.00

REGION 9

1.00
2.00
3.00
4.00
5.00

Sample & U-238

UNC379
UNC380
UNC381
UNC382
UNC383

10.00
<2.60
<3.20
<3.30
<3.20

RA-226

1.00
0.90
1.20
0.80
1.10

RA-228

0.60
1.10
1.40
0.60
0.50

TH-230
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APPENDIX G

TEMPSTOR/TXTJOANN




Wwd Q0T 49d 2}NUTW J43d SUOTIBJGIJUISTI(Q x

Z
o | 9> 0¢ eydiy a1geAowsy
019> IR VART 294> 0g saA ewweg-eyaq [e}o} BUuTdT4/} TNPUO)
9> 9> 0¢ eydiy a1gqeAouay
894> 896> 894> oS SIA ewwey-e3ag [ejol suwnio)
¢1 9> 0¢ eydiy STgqeAoway
288> £eG2 896> 0¢ SaA euweg-e3yag 1e30] swesaq
6 9> 0¢ eydiy 91qeAcway
296> 894> 894> 0¢ sa A euwweq-ey}aqg 1ejo] BUTITI®) pue sTIeM
¢TI 9> 0¢ eydly aTqeAoway
690°%H 15009 899 0¢ OoN euweg-elag [e310]) JooTd
JdOTJ93UT
9> 9> 09 eydly 91qeAowdy
96L> 6bs ‘1 056> 09 SsA euweg-eyoq 1301 300y
9> 9> 0¢ eydly a1qeAowady
L96> beo6 0bG9> 0¢ SSA euwuweg-elag 1830} TTeM 3SSM
9> 9> 0¢ eydiy S1qeAowdy
9.5> 006 0bs> 139 S9A euweg-e3aq 1e30] 1M 3}Sse3
9> 9> 0¢ eydiy aTqeAouwa)y
5¢9> cL0‘T 0b6> 0¢ S9A ewweg-el}aq 1e30) T1eM Yy3inos
9> 9> 0¢ eydiy a1gqeAoudy
569> 6812 0bq> 133 S9A euweg-e}aq 1e30) TT®M 4Y34ON
J40TIJ493X3
JOVYIAY WNWIXYW WNWINIW SINIWIANSVINW EREA AN ERED.] 3dAl (SIHW3LI
*ﬁ<mnu ALIAILDY 40 °ON INIWIINSVIW
S}INS9Y AsAJng [ed160TOIpeY G¢H BUTPTINg T-9 J14VL




TABLE G-2 Building 435 Air Sample Results

Long-Lived Alpha Air Particulate Concentrations

Sample Type Concentration (puCi/ml)

Breathing Zone 2.9 x 10713
Breathing Zone 5.7 x 10-14
Breathing Zone 2.8 x 10713
Breathing Zone 2.1 x 10713
Breathing Zone 2.2 x 10_13
Breathing Zone 8.8 x 10713
Breathing Zone 6.0 x 10" 13
Breathing Zone 3.9 x 10713

Radon/Thoron Gas Concentrations

Radon Concentration (pCi/l) Monitor Type
0.7 F
0.7 M
1.5 F
0.4 M
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TABLE G-4 Building 436 Air Sample Results

Long-Lived Alpha Air Particulate Concentrations

Sample Type Concentration (pCi/ml)
Breathing Zone 2.2 x 10-13
Breathing Zone <9.7 x 10713
Breathing Zone 5.1 x 10713
Breathing Zone 3.3 x 10712
Breathing Zone 1.6 x 10 13

Radon/Thoron Gas Concentrations

Radon Concentrations (pCi/1l) Monitor Type
0.4 F
0.5 M
0.4 F
0.2 M

Radon Daughter Concentration

RDC

0.001 WL
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TABLE G-6 Building 437 Air Sample Results

Long-Lived Alpha Air Particulate Concentrations

Sample Type Concentration (pCi/ml)
. -13
Breathing Zone 1.4 x 10
Breathing Zone 7.9 x 10714
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TABLE G-8 Building 438 Air Sample Results

Long-Lived Alpha Air Particulate Concentrations

Sample Type Concentration (uCi/ml)
Breathing Zone <2.0 x 10—14
Breathing Zone 3.0 x 10713
Breathing Zone 2.6 x 10_13
Breathing Zone 2.9 x 10 12
Breathing Zone <1.1 x 10713
Breathing Zone 1.4 x 10713
Breathing Zone 2.0 x 10713
Breathing Zone 1.3 x 10712

Radon/Thoron Gas Concentrations

Radon Concentration (pCi/1) Monitor Type
0.4 F
0.0 M
0.6 F
0.4 M
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