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ABSTRACT

Sampling and testing is proposed to obtain information on the hydrologic properties of
site soils within the disposal facility study area (DFSA). Sampling and testing will focus on
assessing the effects of naturally occurring fractures and synthesized leachate on soil
permeability. - Proposed activities will also help satisfy location standards defined by the
Missouri Code of State Regulations for proposed landfills. Proposed actlvmes include testing,
exploratory trenches and laboratory chemical and physical analyses.

Six geotechnical boreholes are proposed to obtain soil samples for determmanon of
saturated and unsaturated hydraulic conductmty and associated properties.

Sixteen two-stage borehole tests at six locations and five largey diameter sealed-double

" ring infiltrometer tests at four locations are planned to obtain mformatxon on in situ permeability

of unsaturated site soils. ‘

Three explor_atory trenches are planned to obtain information on perched water condmons
within the DFSA.
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1 INTRODUCTION

This sampling plan has been developed to provide the U.S. Department of Energy
(DOE) and the Missouri Department -of Natural Resources (MDNR) with reliable and
reproducible data on'the hydraulic properties of unsaturated soils at the Weldon Spring site
(WSS) in the area of the proposed disposal facility (DF). Samphng and testing will focus on
assessing the effects of naturally occurring fractures and synthesized leachate on soil
permeability. This plan supercedes proposed actions outlined in the Disposal Facility Smng
Demonstration Proposal (MKF and JEG l991a) ,

The WSS is a DOE surplus facility located in St. Charles County, Missouri (Figure 1-1).

‘The site has been contaminated by trinitrotoluene (TNT) and dinitrotoluene (DNT) from past

ordnance production activities and more recently by radionuclides and metals from the
processing of uranium ore (MKF and JEG 1992a).

1.1 Purpose |

The primary purpose of this investigation is to obtain representative soil samples of .
principal soil units beneath the proposed DF. (Figure 1-2) and through laboratory analysis,
determine their saturated and unsaturated hydraulic conductivity, the effect of leachate on soil
permeability, and other hydraulic parametérs. Fractures observed in the exposed glacial and

_ post-glacial soils beneath the WSS are a concemn to the State of Missouri and the DOE because

of the effect these features might have on the hydraulic conductivity of the soﬂs and the
subsequent transport of leachate born contaminants.

This sampling program will also help satisfy design criteria for the cell foundation that

- are consistent with the Missouri Code of State Regulations 10 CSR 25-7.264(2)(N)1.A,B.

Zones within the overburden soils at the Weldon Spring Chemical Plant (WSCP) are
considered to potentially contain perched groundwater. The remedial investigation report for
the WSCP/Weldon Spring raffinate pits (WSCP/RP) areas summarizes the occurrence of perched -
water conditions known to exist at the site (MKF and JEG 1992a). Known areas of perched
water are generally associated with seepage emanating from the raffinate pits. However, the site’
has been extensively reconfigured and differs from the topography that existed prior to

development for the Weldon Spring Ordnance Works (WSOW). Therefore, it is reasonable to

- mi\users\joanne\carman\samplan 1
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expect that plfe;WSOW and pre-WSCP drainages actively transmit unsaturated flow at the fill
and undisturbed soil interface. Organic soils may also be associated with perched water
conditions. In order to facilitate the development a disposal cell foundation excavation plan,
trenches will be excavated in locations specified as part of this plan to determine whether
perched water or unsuitable soils are present. Figure 1-3 shows three trenches within the
proposed DF footprint at locations of suspected seepages or perched water. '

1.2  Scope

 To determine the effects of fractures and other structures on soil permeabilities, field
sealed double ring infiltrometer (SDRI) and two stage borehole (TSB) permeability tests
(Boutwell 1992) of representative soil structures will be conducted in the proposed DF footprint.
The permeability values obtained will be compared to those determined from. laboratory
techniques. Samples will be collected and tested as follows: o .

e Standard undisturbed samples (3-in. Shelby Tube type) will be collected for
permeability test runs with both water and with a formulated leachate. Undisturbed
. and remolded samples from each unit of interest will be tested.

e Submersible pressure outflow cell (SPOC) tests will be run on standard-sized
_ undisturbed samples to develop soil moisture retention curves. These curves will
document the capillary retention properties of different units at varying temperatures. .
The saturated hydraulic conductivity will be determined directly from the tests; the
unsaturated hydraulic conductivity will be calculated.

e General mechanigal soil properties such as grain size distributions, Atterberg limits
and specific gravities will also be determined from the standard size samples.

¢ Two stage borehole permeability (TSB) tests will be performed in the same locations -
and depths as the Ferrelview and clay till standard size samples.

U 'SDRI field tests will also be performed at thé same locations and depths as noted
above for laboratory testing and TSB tests.

m:\users\joanne\carman\semplan 4

[
b
r
|
-
|
|
Ii
|
>
l
n
l
|.

r
|

[
P
‘|:

T L L L G st tasgssstemtasse o ——



—, r\

DOE

FENCE

O
N RAFFINATE

/
PROPERTY —

MATERIAL
- STAGING

vQ

|
N\ ;’
\ \\PITNO4 /!

TEMPORARY |

STORAGE \ -~ Vo

AREA -

FFINATE
IT NO.3

DOE
PROPERTY

*" ADMINISRATION
BUILDING

DISPOSAL FACILITY
STUDY AREA

RAFFINATE -
. -PITNO2 //

LOCATION OF TRENCHES FOR
PERCHED WATER INVESTIGATION

500 1000 FT

.FIGURE' 1-3

152.4 3048 M

REPORT NO.: B4BIT NO.:

AJCP/090/0892 -

SCALE |

ORIGINATOR DRAWN BY: ODATE:

SDG GLN 8/92




102192

. Treﬁching will be performed to delineate and geotechni_cally characterize suspected
seepages along backfilled former drainages at the WSS in the areas shown on

. Figure 1-3. Seepages occur at the contact of the old drainage surfaces and overlying
fill. '

1.3 Background

. !

Past dnllmg and trenchmg programs at the WSS have delmeated six principal soil units
above the first bedrock unit. The Burlington-Keokuk Limestone is the first bedrock unit

| underlying the unconsolidated overburden (MKF and JEG 1992a). Figure 1-4 shows the
generalized stratigraphy of the unconsolidated materials beneath the WSS (MKF and JEG 1990).

The thickness of the unconsolidated material ranges from 15 ft to 40 ft beneath the WSS and is
controlled by site development construction, surface erosional features, and bedrock topography.
The unconsolidated material is generally thickest in the north-central portion of the site and
becomes thinner toward the east. '

In descending order, the six principal soil units are; the tdpsoil/ﬁll unit, the loess unit,

~ the Ferrelview Formation, the clay till unit, the basal till unit, and the residuum unit. The soil

units of interest for the purposes of this investigation are the loess, Ferrelview Formation, and
clay till units. The topsoil fill unit will be removed as part of the disposal facility foundation
preparation. The basal till unit is thin and sporadically distributed under the site, and
consequently this unit is not considered a good barrier to contaminant migration and will not be

-sampled. The residuum overlying the Burlington-Keokuk Limestone bedrock is highly

heterogenous with significant percentages of coarse grained materials. It is not expected to
retard contaminant migration to any significant extent. This unit will not be sampled or tested.

The upper Pleistocene loess unit underlies the topsoil/fill unit but is found mostly on
hilltops (unless disturbed or removed by site construction activities). This unit is a windblown
silt. It was affected by the topography at the time of its deposition and eroded from lower
drainages by post-depositional stream action (MKF and JEG 1992a). The thickness of. the loess
varies from O ft to 10.5 ft across the site. The unit consists primarily of a silt to clayey silt with -
small amounts of sand. It has a low plasticity. The unit is the uppermost unit of interest with
regard to permeability and other hydraulic properties. '

m:\users\joanne\carman\samplan 6 g
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The Ferrelview Formation, another unit of interest for this investigatibn, is an interglacial
deposit of mid-Pleistocene age, believed to have been deposited as a till plain sediment

. (Howe and Heim 1968). The transmissivity of these fractures and joints will be tested with

samples obtained by this plan. Iron oxide nodules and conchoidal fracturing with slickensides

. are characteristic of this unit. Earlier particle size distribution laboratory testing of this unit has

determined that it is primarily a silt to clay with small amounts of sand and fine gravel. Most

' particle sizes are less than 0.063 mm (0.002 in). The unit ranges from O ft to 22 ft in thickness

across the site. A dark yellowish-orange to brown silty clay to clayey silt with gray mottling,
this unit has joints or fractures, some of which contain secondary minerals such as pyrolusite.

The clay till unit underlies the Ferrelview Formation and is the most areally extensive
overburden unit on the site. The clay till ranges in thickness from O ft to 30 ft and is found in
almost all boreholes and trenches on site. This unit is a lower Pleistocene glacial till composed .
of yellowish brown silty clay and clayey silt. - Pyrolusite as fracture coatings and nodules of iron
oxide (limonite) are common. The unit is very stiff and moderately to highly plastic
(MKF and JEG 1992a). The unit is characterized by pebbles of igneous and metamorphic
origin. This soil unit is considered to have good potential as a barrier to leachate transport and
will be sampled and tested in this investigation. ‘

The basal till unit is the lowest member of the Pleistocene glacial sediments found on
site. It underlies the clay till, reaching a maximum thickness of 5 ft in the area of Ash Pond
and the western portion of the WSS. It is absent beneath the main portion of the WSS. It
consists typically of yellowish-brown sandy, clayey silt with angular chert gravel and cobbles.
The basal till will not be sampled in this investigation as it is too heterogenous, sporadic in
distribution across the site, and too thin to rely on as a principal barrier unit with respect to
leachate transport. ~

- Modification of site topography for the Weldon Spring Ordnance Works, and later, the
Weldon Spring Uranium Feed Materials Plant site development resulted in the placement of fill
in natural surface drainages on the site. Infiltration and seepage from impoundments and leaky
utilities on site has resulted in localized areas of saturated fill and topsoil within filled drainages.

In some areas these conditions have resulted in a zone of perched water, while at other locations

conditions may simply be characterized by porous fill or organic soil of a high moisture content.
Section 2.4.2 of this sampling plan details plans to excavate trenches in locations suspected of
containing'perched water, or conducting seepage, within the Disposal Facility Study Area
(Figure 1-3). ' '

© m:\users\joanne\carman\samplan ) 8
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* 2 SAMPLE COLLECTION AND TESTING

2.1 Objective

The objective of this sampling plan is to provide representative undisturbed samples and
field permeability test data necessary to determine the overburden pe,ri_neabilities and hydraulic
properties. Results of field and laboratory tests and field observations obtained from the
implementation of this plan will be used in conjunction with the properties of engineered backfill
to be placed as part of the cell foundation to achieve design criteria based on the state landfill
location standards as defined under 10 CSR 25-7.264(2)(N)1.A,B.

2.2 Geotechnical Testing Requirements

The proposed laboratory testing program will follow American Society of Tesﬁng and
Materials (ASTM), U.S. Army Corps of Engineers (COE), and U.S. Environmental Protection
Agency (EPA SW-846) standards. Representative Samples will be tested for general physical
soil characteristics and engineering and hydrologic properties in order to characterize the ability
of each onerb'urden unit. General mechanical soil properties of interest include specific gravity,
size gradation, soil classification, natural moisture, and dry density. Engineering properties

~include unconsolidated undrained triaxial compression and consolidated undrained triaxial

compression tests.

Table 2-1 lists the test methods, hydraulic properties of interest, and the sample type to
be submitted for each test (ASTM standards were used unless a COE or EPA standard was
preferred). Tests for which a standard has not been developed will be described in detail in the
specifications for that phase of the study. Undisturbed and recompacted samples will be
obtained by hollow stem augering and pushing Shelby (thin-walled) sample tubes. Leachate
developed on site from cement stabilized/solidified material and soil will be used to test leachate
constituent effects on the permeability of these samples.

Figure 2-1 shows the locations of, and numbering system for, the hydraulic properties
samples (locations correspond to the areas of Figure 1-2). These Samples will be taken prior
to carrying out the sealed double ring infiltrometer (SDRI) and the two stage borehole (TSB) test
programs. The boreholes will be used to further define the units prior to locating' the in situ
tests.

m:\users\joanne\carman\samplan ' 9



TABLE 2-1 List of Laboratory Hydraulic Tests

Soil Property {Test Method) Soil Unit

Moisture content (ASTM D2216) or Bush & Jenkins
{1970) method:

102192

e e

SDRI/TSB
Support
Undisturbed

Undisturbed

Loess Soil - 3 -
Ferrelview Formation 4 9 -
Clay Till 3 9 -

Recompacted

Specific gravity and porosity (ASTM D854) or
calculqtod from SPOC test:

m:\users\joanne\carman\samplan

Loess Soil - 3 -
Ferrelview Formation 4 9 -
Clay Till 3 9 -
Bulk soil density (ASTM D2937 or D1587-83) soil
classification (ASTM D2487-90) and Atterbergs (ASTM
D4318-84) (Includes tests for 12 TSBs): ’ :
Loess Soil - 3 -
Ferrelview Formation 4 15 -
Clay Till 3 15 : -
Saturated hydraulic conductivity with water and
leachate (EPA SW-846 Method 9100, or EM 1110-2-
1906, Appendix Vil, COE 1970): .
Loess Soil - 1 1
Forrelview Formation - 8 1
| Cley Tilt - 6 A
W Saturated hydrsulic conductivity with water using
Triaxiat Cell Flexible Wall Permeameter (ASTM D5084):
Loess Soil - 2 -
Ferrelview Formation 4 6 -
Clay Till 3 6 -
Triaxial shear strength (ASTM D4767 or EM-1906,
Appendix X, COE 1970):
Loess Soil -
Ferrelview Formation - 3CU, 3UU’ 1CU, 1WY
Clay Till P - 3CU, 3V -, =
Soil water retention characteristics (SPOC Test
Constanz and Herkelrath 1984):
Loess Soil - 3
Ferrelview Formation 4 9
Clay.Till 3 9
Saturated hydraulic conductivity with water, (EM 1110-
2-19086, Appendix VIl, COE 1970):
Loess Sail - -
Ferrelview Formation 4 -
Clay Till 3 -
cu Confined undrained
“Uu Unconfined Undrained
- Not tested ’
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The current disposal facility construction plan does not use the loess soils for any

. structural load bearing fill. However, it is possible that some of this unit may unavoidably be

incorporated into the facility’s subgrade. Therefore, the hydraulic properties of the loess in both
disturbed (recompacted-remolded) -and undisturbed samples should be tested

(MKF and JEG 1991a). On the other hand, the small volumes of loess soils relative to the

Ferrelview Formation and clay till require only the minimum number of triaxial shear strength
tests on this unit (Table 2-1). Field testing of the loess unit by either the TSB or the SDRI
methods will not be necessary as these tests are for undisturbed, in situ conditions. During
disposal facility (DF) construction, any suitable loess material present in the cell footprint will
be excavated, mixed with other low permeability soil types, and recompacted.

The Ferrelview Formation and the underlying clay till all have a S1gn1ﬁcant impact on
the DF as leachate transport barrier units. These units will be tested for the effect of leachate
on their permeabilities and shear strengths as undisturbed soil units (Table 2-1). The current
construction plan for the DF will not disturb significant volumes of the underlying clay till unit,

 so-this unit will not be tested for either remolded (dlsturbed) triaxial shear strength or remolded

hydraulic conductivity parameters.

Table 2-2 lists the laboratory tests in support of the SDRI program. Individual SDRIs -
will be installed at four of the six areas. Areas I and II will not have any SDRIs installed. They
will, however, have two each of the two stage borehole (TSB) permeameters installed. At each
site, one TSB will be installed in the Ferrelview and one in the clay till. One Shelby Tube
sample will be obtained for general engineering soil classification parameters from each TSB
site.

The SDRIs will be constructed and maintained according to test plans and specifications
specifically déveloped for the WSSRAP by D.B. Stephens & Associates (DBS&A) (1991).
Figures 2-2 and 2-3 list locations and designations of the SDRI and TSB installations,
respectively. Site Areas III and IV will be the locations for SDRI installations FP-01 and FP-02
(Figure 2-2), both installed in the clay till unit (Table 2-2).

Area V will have a duplicate set of SDRIs installed, one in the upper Ferrelview
Formation (FP-03) and one in the lower Ferrelview (FP-04). A TSB will be installed near each
SDRI to the same approximate depth. The purpose of these duplicate field permeameter

' installations is to determine to what degree the Ferrelview varies in permeability with depth.
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TABLE 2-2 List of Field Tests and Supporting Samples

Pre-Test!® SDRI

102192

SDRI Post-Test Soil
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() FP-04 will be constructed in the deeper Ferrelview Formation.

13

]
' Test Area . Sampfes for Soil . Semples for
SDRI No. ‘Soil Unit Hydr. Prop. Moisture and Bt
. | Ferrelview TSB 1 e - -
' IP Clay Till TSB 2 — - es "
- n Ferrelview TSB3 - --- — l
I l[ Clay Till TSB 4 = - -
n FP-01 Clay Till TSBS 2! ST 12
' Ferrelview , TSB 6 {
B ' v FP-02 Clay Till TsB 7 1 12 12
I o Ferrelview 1s8 8
v Fp-034 Ferrelview TSB9 1 12 - 2
l FP-04'® Ferrelview TSB 10 2! 12 2
' Clay Till TSB 11 ' :
' vi FP-05 Ferrelview TSB 12 1
, Clay Till TSB 13
i Totals 5 | 13 7

® Prior to running SDRIs, soil hydraulic property tests are those listed in Table 2-3.
®) Duplicate soil samples for laboratory testing of hydraulic parameters at these locations.
') Estimated for 6 in. long samples taken continuously to bottom of wetting front (6 foot maximum depth).

@ FP-03 will be constructed in the shallow portion of the Ferrelview, Formation.
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- Area VI will have one SDRI, FP-05 and two TSBs (Figures 2-2 and 2-3). One of the
TSBs and the SDRI will be installed to test Ferrelview Formation. The remaining TSB will be
installed to. test the clay till at this location. ’

Each SDRI installation requires that initial, pre-test soil samples be taken (Table 2-2) for
laboratory measurement of hydraulic soil properties. Table 2-3, as modified from DBS&A
(1991), lists the specific test methods that should be followed in testing these pre-SDRI test

~ samples. The number of tests required are included in the totals of Table 2-1. One sample for
each soil type and location should be obtained. As shown on Table 2-2, two sets of duplicate
soil samples will be obtained and tested for the complete set of hydraulic parameters as listed
on Table 2-3. One set of duplicate soil samples will be for the Ferrelview Formation
(potentially obtained from SDRI installation site FP-04, refer to Figure 2-2 for locations). The
other set of duplicate soil samples will be for the clay till (potentially obtained from SDRI

_installation FP-01). . I ' !

Post-test wetting front determination for the SDRI test is ob'tained by taking continuous
thin wall tube samples from trenches excavated through the dismantled SDRI sites. .The ..
procedure for excavating the trenches, pushing the thin-walled samples, and ultimate wetting-
front depth determination is detailed in DBS&A (1991) Sections 3.7, 3.8, and 3.9.

2.3 Samplihg/Testing Locations and Identification

Sampling/testing locations are shown on Figure 1-2 as Areas I through VI. These
lIocations were selected based on the following criteria. ‘

. Minimum posential for future disturbance due to excavation of building
foundations, underground utilities, or fill.

. Availability of the Ferrelview Formation and clay till unit.

o Easy access for sampling and-testing equipment such as drilling rigs, backhoes,
and infiltrometers.

The use of these criteria resulted in multiple sampling/testing locations in the northern
portion of the disposal facility study area (DFSA) and a lack of locations in the southern portion
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TABLE 2-3 Summary of Recommended Methods for Laboratory Hydraulic Parameter

Testing of Soils at SDRI Sites

Soil-Moisture Retention Characteristics!®

Hydraulic Parameter To Be Measured Recommended Method '

SPOC Test

Seturated Hydraulic Conductivity Using Flexible
Membrane or Triaxial Celis )

ASTM D 5084-91

Saturated Hydraulic Conductivity in Thin-Walled
Sample Tubes . :

Engineer Manuel, 1980, Laboratory Testing of
Soils, U.S. Dept. of Army, Office of Chief
Engineer, Washington, D.C., Publication No.
1110-2-1906, Appendix Vii, pp. 16-17,

Unsaturated Hydraulic Conductivity (Calculated)

van Genuchten, M., 1980, A Closed Form
Equation for Predicting the Hydraulic
Conductivity of Unsaturated Soils, Soil Sci. Soc.
Am. J., v. 44, pp. 892-898.

Volumetric Water Content(®!

Bush, D.C., and R.E. Jenkins, 1970 (July),
Proper Hydration of Clays for Rock Property
Determinations, Journal of Petroleum
Technology, pp. 900-904.

6. Bulk Density

Blake, G.R., and K.H. Hartge, 1986, Bulk
Density, /n Methods of Soil Analysis, Part |,
Klute (ed.), American Soc. of Agronomy,
Madison, WI, Chapter 13, pp. 363-367.

7. Porosity {Calculated)

Table is modified from D.B. Stephens & Associates, Inc. 1991.

Danielson, R.E. and P.L. Sutherland, 1986,
Porosity /In Methods of Soil Analysis, Part |,
Klute {(ed.), American Soc. of Agronomy,

Madison, Wi, Chapter 18, pp. 444-445.

18) The Submerged pressure outflow cell (SPOC) method of Constantz and Herkelrath (1984) yields saturated and unsatutated
hydraulic conductivity of soil specimens in the same apparatus. Itis used here in lieu of ASTM moisture retention characteristics

test methods D2325-68 and D3152-72.

) As recommended by D.B. Stephens & Associates 1991.
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of the DFSA. This is because the units of interest are not easily accessible in the south and site
remediation activities involving building: demolition, foundation removal, fill removal, and
contaminated soil removal will result in mtense modification of surficial soils in the southern
portxon of the DFSA. ~ -

2.3.1 Areal

Sample Area I is in an open, grassy area, between chemical plant (CP) Building 202 and
the main east-west site access road (Figure 1-2). The area is located on the south side of the
road, across from CP Building 406, on a corner formed by the east-west access road and a
deadend driveway that leads south to Buildings 201 and 301. The area is easily accessed by both
these roadways. This location is near the center of the proposed DF’s southern portion.

As shown on the logs of the three closest geotechnical boreholes (Appéndix B, Figures
B-2, B-3, and B-4), sporadic loess deposits of 0 ft to 3 ft in thickness may be encountered upon
drilling in this area. The loess overlies between 7.5 ft to 17 ft of Ferrelview Formation

. (between 3 ft and 17.5 ft in depth). The Ferrelview overlies 10 ft to 20 ft of clay till,

encountered at depths of between 15 ft to 20 ft: Appendix B, Figure B-1, summarizes symbols
and designations used in geotechnical boring logs.

Area I will be the location for two TSB permeabilify tests. Table 2-2 lists the TSB and
SDRI test sites, and the number and type of related soil samples. One TSB test will be
conducted in the Ferrelview Formation and a second TSB test will be conducted in the clay till

unit.
2.3.2 Area I

Area II is approximately 570 ft west and north of the first sample area, located just west
of a large storage tank and the CP water tower. It also lies in an open area accessible from the
east-west site access road. A source of subsurface control for this site includes test pit excavation

' GT-2T78 and geotechnical borehole log GT-53 (Appendix B, Figures B-5 and B-6). On the

basis of this information, it is expected that 1 ft to 4 ft of topsoil, 1 ft to 2 ft of loess, 6 ft to
7 ft of Ferrelview Formation, 12 ft of clay till, and 1 ft to 2 ft of basal till will be encountered
in this area. Two TSB permeability tests will be carried out at this site, one each in the

Ferrelview and clay till-soil units (Table 2-2).

m:\users\joanne\carman\samplan ' 18
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2.3.3 Area III and IV

Areas III and IV are located 1,000 ft and 900 ft, respectively, to the north and west of
Areas I and II (Figure 1-2). Area Ill is a at a lower elevation than the other areas, located just
east of, and adjacent to, a drainage channel that flows north-northeast through the site. * Area
IV is just east of the material staging area (MSA) and adjacent to a roadway that runs north
around the CP perimeter. -

In Area III, the logs for G-7, T-6, GMW-9 (MW-2009), GT-42, and GT-69 (Appendix
B, Figures B-7, B-8, B-9, B-10, and B-11) all indicate the presence of O ft to 2 ft of topsoil/fill
overlying anywhere from O ft to 11 ft of Ferrelview Formation and loess soil (from 0.5 ft to
11.5 ft depth) in turn overlying 9 ft to 11 ft of clay till (from 1.5 ft to 20.5 ft in depth). The
clay till increases in thickness to the west, in the direction of Area IV. One SDRI test and one
‘TSB test will be conducted at the 8 ft depth in the clay till at this location. If a thickness of 5
ft or more the Ferrelview Formation is present, it will also be tested with the TSB method.

Area IV thicknesses are based on the logs of borings GMW-9 (Appendix B, Figure B-9),

'G-3 (Appendix B, Figure B-12) and GT-42 (also designated GT-2B42) (Appendix B,

Figure B-10). The logs indicate a sequence of 0.5 ft to 4 ft of gravel fill overlying 6 ft to 11 ft
of Ferrelview and 24 ft or more of clay till (beginning at 6 ft in depth and extending down to
between 20.5 ft and 31 ft). Possible loess soil deposits could exist in this area within the upper
10 ft (see log GMW-9). This location will have a single SDRI installed in the clay till at
approximately the 8 ft depth. Two TSB tests will be run at this location, one in the Ferrelview
Formation, at an estimated dcpth’ of 5 ft, and one in the clay till unit at a depth of 8 ft
(Table 2-2). : A . -

2.3.4 Area V

Area V is located just south of the MSA and east of the Ash Pond, near the intersection
of two site roads, the Patrol Road that runs north-south and the Ash Pond Road (Figure 1-2).
‘Geologic logs G-5, G-6, and GT-61 (Appendix B, Figures B-13, B-14, and B-15) indicate up
to 14 ft of Ferrelview Formation, either exposed at the surface or oyeriain by 1 ft of fill; and
10 ft of clay till from approximately 14 ft to 24 ft in depth. Loess soil may on may not be
present at this site as it appears from 2 ft to 5 ft in depth at GT-61, but is not reported on logs
G-5 and G-6. ' o '
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This area will be the site for two SDRI installations, one in the upper Ferrelview
Formation approximately 2 ft in depth, and one in the lower Ferrelview at 10 ft in depth

(Table 2-2). Three TSB tests will be run at this site. One TSB corresponding to each of the

two SDRIs will be installed in the upper and lower Ferrelview. ' A smgle TSB test will be
conducted within the clay till at th1s location (Table 2-2).

2.3.5 AreaVl

"Area VI is located at the northwest corner of the No. 407 Building Bfock across the
street from Building 105, to the west, and Building 403, to the north (Figure 1-2). Based on -

~ geologic logs G-8 and GT-55 (GT-2B55) (Appendix B, Figures B-16 and B-17), up to 6 ft of

fill overlies 3 ft to 4 ft of loess (from 6 ft to 10 ft in depth). In turn, the loess overlies 6 ft to
10 ft of Ferrelview Formation (9 ft to 20 ftin depth) and 7 ft to 11 ft of clay till (from 15 ft to
27 ft in depth). .

Area VI will be the location of a single SDRI test, constructed in the upper Ferrelview .
Formation at an estimated depth of 10 ft. Two TSBs will be run at this location; one at the
same depth of Ferrelview as the SDRI, and a second one in the clay till unit at an estimated
depth of 16 ft (Table 2-2). ‘ ' -'

2.3.6 Trench Locations

Figure 1-3 shows the locations of trenches proposed as part of this safnpling plan. These
trenches will be excavated to determine if filled dfainages are presently acting to contain perched
seepage or contain volumes of debris, organic material, or otherwise unsuitable soil which must
be accounted for as part of the formulation of the disposal cell foundation excavation plan.

2T-
_ This trench location is in the coal pile area. " The 1954 topographic map indicates the
existence of a drainage and a surface drainage pipe in this location. The cut and fill map

indicates the presence of 2 ft to 4 ft of fill. Adjacent areas contain up to 14 ft of fill based on
information presented on the cut and fill map.
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This trench location is about 85 ft northeast of Building 412. The map of 1954
topography indicates the presence of a drainage and surface drainage pipe in this area.

This trench location is about 80 'ft no‘nhof the northernmost corner of Building 408. the
1954 topographic map indicates the présence of a drainage and closed depression in this area.

Since this location is next to a site road, excavation will take place at the northwest corner of
the road. Site development drawings indicate that this area is free of subsurface piping and

utilities.

2.4  Sample Collection Methods

Figure 2-4 presenté the zilphahuméﬁc designation that will be used for all sample'.
identification. ' - '

2.4.1 Soil Hydraulics Sample Collection Methods

Sample collection methods will vary dependirig on the particular test method (see
Table 2-1). Disturbed and undisturbed samples will be collected in a continuous manner at each
sample area using a hollow-stem auger drilling rig. A minimum of one sample per unit from
each of the test areas will be obtained. Sampling methods, sample preservation and shipping,
and field descriptions of each unit sampled will be in accordance with ASTM, EPA and COE
standards as they apply to each of the test methods being sampled for (ASTM D620, COE EM
1906, EPA SW-846). Undisturbed samples will be sealed with bees wax and packaged to retain
moisture and avoid shifting during shipment in their original sample tubes.

2.4.2 Perched Water Investigation and Samb!ing
Trenches will be excavated to undisturbed soil or a maximum depth of 12 ft. Trench

walls should be vertical or as close to vertical as practicable due to sloughing. Personnel shall
not enter the trenches for any reason and shall not approach within 2 ft of the edge of the trench
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excavation. Excavated materials will be placed adjacent to the excavation for examination by
the Project Management Contractor (PMC) field geologist or geotechnical engineer. '

. Excavated soils must be replaced in the same order as removed. Site restoration will be
in accordance with Section 2.6 of this sampling plan.

Soil and seepage water encountered during trenching may be sampled for waste
characteristics as deemed necessary by environmental safety and health (ES&H) personnel.
Water -samples will follow collection protocols for groundwater samples. Samples will be

~ obtained from the backhoe bucket or by dipping from the groimd surface using a ladle with an

extension handle. Soil samples will be obtained from the backhoe bucket. All samples obtained
from the backhoe bucket will be removed with minimal contact of the bucket walls. A total of
four water samples and 10 soil samples, including duplicates, is planned. Soil and water
samples will be analyzed for the constituents listed in Table 2-4.

2.5  Sample Shipment and Chain of Custody

Chain of custody and sample shipping will follow Weldon Spring Site Remedial Action

. Project (WSSRAP) standard operating procedures ES&H 4.1.2s, RC-17s, and RC-19s as

applicable. All samples taken within the boundary of the WSS will be considered potentially
contaminated and treated accordingly. Samples will be checked for radioactive contamination
before being released to the laboratory. After the completion of the testing program, all
contaminated samples will be returned to the Weldon Spring site (WSS).

2.6 Borehole, Excavation and Trench Abandonment

In order -to avoid compromising soil integrity due to investigation disturbance, the
following abandonment requirements will be followed for all boreholes, trenches, and

~ excavations.

After sampling has been completed, all boreholes will be abandoned by tremie placing
of a high solids bentonite based grout. Grout will be mixed and placed through a mud pump
and tremied under positive pressure to the bottom of the hole. The ratio of clay grout to fresh
potable water must achieve a weight of at least 9.4 Ibs/gal as measured with an approved mud
weight measuring device in the field (MKF and JEG 1991b).
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TABLE 2-4 Water and Soil Sample Anal\}téS‘

HSL Metals
PCBs
PAHs
* Nitroaromatics'®
Urenium (total)

HSL Meteals
PCBs

PAHs
Nitroaromatics
U-238

Re-226
Th-230
Th-232

@ 1,3 5-trinitrotoluene, 1,3-dinitrotoluene, nitrobenzene, '2,4-dini'trotoluene, 2,6-dinitrotoluene, 2,3,6-

trinitrotoluene.
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Any borehole or trench not backfilled immediately after samplmg will be either covered
by the drill rig tools or barricaded with tape and traffic barricades. ~

Excavations will be backﬁlled with suitable low permeability excavated material and
finally capped with the original topsoil material. Excavation backfill will be placed in 8 in. lifts
and compacted to a minimum of 95% of maximum dry density as determined by ASTM D698
and a moisture content within 2% below to 4% above optimum moisture content. Narrow
exploratory trenches in fill will be thoroughly compacted using a backhoe bucket. Shallow
trenches excavated in upper portions of undisturbed soils will be backfilled and compacted to
the same requirements as stated above for excavations.

2.7 Decontamination

Decontamination of sampling equipment will follow procedure ES&H 4.1.3s. Personal
protective equipment (PPE) will be covered in the health and safety plan for each subcontract.
All sampling equipment, augers, and other equipment that come into contact with contaminated
soils will be decontaminated by high pressure water before each borehole is drilled. The entire
drilling rig, or backhoe, will be decontaminated upon arrival on site and upon completion of
drilling activities. Interior portions of equipment, such as pumps and hoses that are not
accessible for cleaning with a pressure cleaner, will be thoroughly cleaned and flushed with
potable water. Decontamination will be performed at the site decontamination pad. Split-spoon,
Shelby Tube, or California samplers will be washed with a dispersant and water, rinsed with -
potable water, and reassembled after each sample is taken.
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3 QUALITY ASSURANCE

The quality assurance (QA) plan for drilling, test pits, trenches, sampling, and testing
includes all applicable Weldon Spring Site Remedial Action Project (WSSRAP) procedures
established in the Weldon Spring Environmental Quality Assurance Project Plan
(MKF and JEG 1992b) and in accordance with U.S. Environmental Protection Agency (EPA)
guidelines. Work will be carried out in accordance with WSSRAP engineering procedures and
standard operating procedures (SOPs). - Forms required for geotechnical sampling include:

° Chain—of-Custody Form

Sample seals and tapes

Field data sheets

Borehole logs

Test pit logs

Geotechnical laboratory testing reports

In addition, geotechnical laboratory testing of soil samples and analytical testing of soil
and water samples will be performed in accordance with the subcontractors’ quality assurance -
(QA) prograrh, subject to Project Management Contractor (PMC) review and approval. Testing
laboratories providing services under this plan must be approved by the PMC Project Quality

Department.

QA during drilling, sampling, test pit excavation, and sampling operations will consist
of surveillance and inspection of the drilling and exéavating subcontractor. Drilling, excavating,
and sample procedures will be established. All soil samples will be labeled immediately after
removal from the sampler. ' ' ' '

The correlation of sample identification to assigned laboratory tests will be verified at the
laboratory upon receipt of each sample. Thorough sample tracking and documentation will be
initiated and maintained throughdut the testing program. . Laboratory test results will be reviewed
and approved by an individual other than the person who is performing the test before being

. submitted to the PMC.
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4 HEALTH AND SAFETY

In accordance with CM&O-15a, safety concerns and mitigative measures related to

sampling activities carried out under this plan will be identified and documented with task

specific safety assessments (TaSSAs) which will be prepared, reviewed, approved, and filed with
the Construction, Maintenance and Operations Department on a daily basis before work begins
in the controlled area. Safety, industrial hygiene, and health physics personnel will also monitor

_ health and safety conditions during sampling. Health physics personnel will monitor personnel

and equipment working in areas of radiological contamination.

Personal protéctive equipment (PPE) will be worn as required at each sampling location.
The requirements are outlined in the WSSRAP Personnel Protective Equipment Reqwrements
Manual (MKF and JEG 19920)

Subcontractors will submit a health and safety plan (HASP) prior to coming on site énd
their plan will be rev1ewed and approved by the site safety officer prior to commencing sampling
work.
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5 DATA DOCUMENTATION

Data documentation will follow Weldon Spring Site Remedial Action Project (WSSRAP)
standard operating procedures and the Project Management Contractor Quality Assurance
Program, Section 4 (MKF and JEG 1992d) relating to Documents and Records. During the
course of the geohydrologic sampling, a qualified geological or geotechnical engineer will record

the daily activities, following field logbook procedures (procedure ES&H 1.1.4) including:

Date

Weather conditions

All personnel involved
Chronological record of activities

Borehole and test pit logs will be kept on site and updated as the sampling progresses.

‘These logs will be prepared by a qualified geologist, geological engineer or soils engineer

(MKF and JEG 1991b). The following data will be included _in each borehole or test pit _log:
. ’i‘esi pit or bore_hoie identification.
“ Test pit or borehole location.
- Drilling/sampling method and equipment.
. bﬁlling or exca\-/ating contfactor.
® Date of commence;nent énd completion.

e Total depth.

Depth to water table and bedrock (if applicable).
e Hole diameter or test pit dimensions.

e Standard Penetration Test (SPT) number of blows per 6 in. of advancement.
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. Lithoiogic description of materials and soil classification in accordance with ASTM
D2488 (ASTM 1991).

¢ Munsell color chart number code.
. ® Sample numbers, depth of sample, and sample interval.
e Length of sample recovered (drilling only).

e Description of sampling method (i.e., number of blows for the standard penetration
" test - SPT.

® Description of completion operanons (i.e., borehole or test pit abandonment
operations).

® Borehole or test pit logs will be transmitted to the WSSRAP Project Quality
Department in accordance with SQP-9a Inventory, Valdiation, and Transfer of QA -
Records for retention. :

Daily logs maintained .by the subcontractors will include the activities performed,
personnel involved, locations, time, weather conditions, equipment used, and any problems
encountered. A field report will be prepared after each geohydrologic investigation is

| completed. Geotechnical and hydraulic laboratory testing data will be evaluated by the Project

Management Contractor (PMC) and transmitted to the Project Quahty Deparmtent in accordance
with SQP-9a for review and retention as a QA record.
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Sampling Plan, Rev 0 DOE/OR/21548-190. Prepared for the U.S. Department of
Energy, Oak Ridge Operations Office. St. Charles, MO. April.

'MK-Fergﬁson Company and Jacobs Engineering Group, l§92a. Remedial Investigation for the

Chemical Plant Area of the Weldon Spring Site, Rev. 0, 2 Vols. DOE/OR/21548-074.
Prepared for the U.S. Department of Energy Oak Ridge Operations Office, Weldon
Spring Site Remedial Action Project. November.

MK-Ferguson Company and Jacobs Engineering Group, 1992b. Environmenzal Quality
Assurance Project Plan, Rev. 1. DOE/OR/21548-240. Prepared for the U.S.
Department of Energy, Oak Ridge Operations Office, Weldon Spring Site Remedial
Action Project. St. Charles, MO. - October. '

MK-Ferguson Company and Jacobs Engineering Grdup, 1992c. Personal Protective Equipment
Requirements Manual, Rev. 3. DOE(OR/21548-034. Prepared for the United States
Department of Energy, Oak Ridge Operations Office. St. Charles, MO. April.

MK-Ferguson Company and Jacobs Engineering Group, 1992d.  Project Management
Contractor Quality Assurance Program, Rev. 0. DOE/OR/21548-333. Prepared for the
U.S. Department of Energy, Oak Ridge Operations Office; Weldon Spring Site Remedial -
Actxon Project. St. Charles, MO. September. .

U.S. Army Corps of Engineers, 1970. Engineering and Design Laboratory Soils Testing,
Engineering Manual No. 11}0;2-1906, with incorporated changes of 1 May 1980 and 20
August 1986. Headquarters, Department of the Army, Office of the Chief of Engineers.
Prepared at the U.S. Army Engineer Waterways Experiment Station. Vicksburg, MS.

‘U.S. En.vironmental Protection Agency, 1986, "Method 9100, Saturated Hydraulic Conductivity,

Saturated Leachate Conductivity, and Intrinsic Permeability” in Laboratory Manual,
Physical/Chemical Methods, Vol. 1C, "Test Methods for Evaluating Solid Waste,® 3rd
Ed., SW-846. Office of Solid Waste and Emergency Response. Washmgton DC.
November, pp. 9100-1 - 9100-57.
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e egulation

10 CSR 25-7.264(2)(N)1.A and B. Standards for Owners and Operators of Hazardous Waste
Treatment, Storage, and Disposal Facilities.

Procedures
CM&O 15a Task Specific Safety Assessment

ES&H l.‘l.4s Logbook Procedure
ES&H 4.1.2 Chain of Custody

'ES&H 4.1.3s Sampling Equipment Decontamination .
. SQP 9a Inventory, Validation, and Transfer of QA Records for Retention

RC 17s Packaging, Shipping and Receiving of Radioactive Materials
RC 19s °  Packaging, Shipping and Receiving of Nonradioactive Materials
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&lg-l"!
DOE/OR/21548-164

DEPARTMENY OF ENERGY CONTRACT MO
DE-ACOS-860R21548
APPLICABLE LAWS AND REGULATIONS
APPLICABLE DE:::E:EIT OF ENEROY

VEL I ~Y
§ : I o T ey Py T
| e .y
WSSRAP PMC PROJECT MANAGEMENT WSSRAP
QUALITY ASSURANCE PLAN ) ™o
PROGRAX oonnd (22-012) . YEAR
PLAN o PLAN -
(QAP) 179 REV. €
LEVEL II o vy A
ceseceeeseemmseesnnsmeesasecaannnnnnns O e Ot ssseetrEes EEE it (R ceecsseneseteansaseateisans e e
(PARENT OR wtugumuo DOCUMENT ).
ENVIRONMENT SAFETY ENVIRONMENT QUALITY
AND MEALTH ASSURANCE PROJECT
DEPARTMENT PLAN PLAN
. (EQAPJP)
(T0 BE WRITTEN) (70 BE ISSUED)
LEVEL III
GEOTECHNICAL - (SUBJECTYDOCUMENT )
INVESTIGATION [
SAMPLING PLAN  |-» SAMPLING PLAN FOR
(12-320) Y . DETERMINATION OF
491 EV.0 | | (RELATED DOCUMENTS) | HYDRAULIC PROPERTIES
poeeseascescccecnc-acs] OF UNDISTURBED SOILS
{ 'IN THE WELDON SPRINO
- - A DISPOSAL FACILITY
PERSONAL PROTECTIVE] | STUDY AREA
EQUIPMENT ' (22-288)
REQUIREMENTS MANUAL |- .
. (I1-054) 1792 REV. ©
5/89 REV.O
LEVEL IV {
. 1
(SUBORDINATE [ DOCUNENTS)
| D j L
ENVIRONMENTAL ENVIRONMENTAL PROJECT QUALITY
SAFETY AND HEALTH SAFETY AND HEALTH DEPARTHENT
DEPARTMENT DEPARTMENT PROCEDRUE
PROCEDURE PROCEDURE .SQP-9a/2
ESEH-1.1.48/0 ESAH-4.1.38/1 QUALITY
L0GBOOK - SAMPLING EQUIPNENT ASSURANCE
PROCEDURE DECONTAMINAT ION RECORDS
PROCEDURE PROCEDURE
09-19-91 93-15-91 09-19-92
-4 l: $—t—t <l
LEVEL V ]
R cecveeecesessneannan remeceeecncecenem———n P SRR ciscssemeenens ceseses S Seamaseenassnbissncseasassaseanes
)
LEVEL 6 DOCUMENTS ARE MOT SHOWN ON THIS CHMART (SEE DOCUMENT WIERARCHY REPORT FOR FURTHER INFORMATION.
LEVEL VI

e L L T T e Y e L R L L T R T T T T T R T T T T Y P uppipip iy

SANPLING PLAN FOR DETERNINATION OF HYDRAULIC
PROPERTIES OF UNDISTURBED SOILS IN THE WELDON
SPRING DISPOSAL FACILITY STUDY AREA

APPENDIX A

REPORT NO. oos;ouznsw-aul:xmsn NO,

ORIGINATOR, DRAWN BY. DATE.
10-15-1992

A s
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GEOTECHNICAL BORING LOG LEGEND

SYMBOLIC LOG

/4 cLAY ) A’/‘ GRAVELLY CLAY
%8
SILT @  CLAYEY -GRAVEL
"
SAND - c (773  SANDY CLAY
» 0°% x¥
“00 X¥x
°ae°  GRAVEL 1x*x] TopsOIL.
Jé SILTY CLAY == . SHALE
' ' =1
7k =E§'
[13]  cLavey siLT ‘ ET ] CHERTY LIMESTONE

'SS

. 29;6/16 %

SAMPLER DESIGNATIONS
STANDARD PENETRATION SAMPLER (20" SPLIT SPOON)

CALIFORNIA SAMPLER (3.0" SPLIT BARREL)
¥ = LINERS COLLECTED

sB

ST = 3.0" SHELBY TUBE .
" P.P= POCKET PENETROMETER ,UNCONFINED COMPRESSIVE STRENGTH (Tons/Sq.Ft.)

GROUNDWATER MEASUREMENTS
DEPTH 8 DATE OF INITIAL WATER LEVEL MEASUREMENT

6.5;6/9 2

DEPTH & DATE OF STABILIZED WATER LEVEL MEASUREMENT

COLORS
SOIL 8 ROCK COLORS FROM MUNSELL SOIL COLOR CHARTS

GEOTECHNICAL BORING LOG LEGEND

FIGURE B-1
REPORTNO: DOE/OR/21548-164 |=*®"*:  A/PI/179/1091
snanTon e dRAWNEY:  gpa ®T 10/91




MORR.ISbN—KNUDSEN ENGINEERS, INC. . - T S
2 BORAION ANUDIEIN CORPARY . 5 —
l 'GEOTECHNICA'L. BORING LOG _ T e
. GT .- 47 (GT-2B47)
[Projecs Location: .
WSSRAP - GT -DRILLING SEISMIC LINE #6, STA. 1 + 35
I' TAEC) 100024.8N * 50128.9W .| KANNIBAL TESTING LABORATORIES
ﬂwwwuaw: CAZ=55, CORT. FLT. HOLLOW |Oeptn Wop ot Casing& Sze: | Hole Saze: AUGER :
STEM AUGER; CORE DRILLING: NQ WIRELINE 35.3 FEET 35 SFT 32'1.0. | COR:: 2.98"
Elevaton: Angie from Vert. and Beaving: |Dopth Bortom of Hole:
| 660.3 FT VERTICAL | §5.5 FEET
water Lovel: Fluid 8 Additves: Cats Sut Date Finsh: . Logoer. A, BENFLR
CLEAR WATER 9:20 7/13/28 1:35 7/15/88 P. PATCHIN .
I SAMPLE PeETRATION SOWL OESCRIPTION
TESY - " - M
3 wl 2 e | E [Re2an 1.8 IName, Gradation o Plasticity, Particle Size Distribution,
: E(z33| 2 |28 ] & | e-es- | § |Cotor Moisture Content, Relative DensuyorConsnstenq
5 s | w |8 | © ™ 39 |Soil Structure, Mineralogy, USCS Group Symbol
v|ssal z |22 | & %S
' 0 | SS 7" 7.13.15 j/ 4Silty Clay with angular gravel and fine to coarse
41.5]01 28 /lsand, predominantly pale brown (10YR 6/3), dry, hard
_ /' rICL, contains roots
. FILL 7
. - 2.5] SS 7" [7.7.6 g ) ..J
4.0| 02 13 {1[Cleyey Silt, mottled, light yellow brown (10YR 6/4). _
p moist, very stiff (2.25), ML
S—T3orsTTI 111 - LOESS i
l- 7.5 03 Silty Clay, mottled yellow brown (10YR 5/6), very .
: . silty and light gray (IOYR 7/1) very plasnc. moist,
_ ~ 79135 TI0T1.3.5 stiff {1.75), CL-CH -
. 9.0{ o¢ 8 -P.P.=2.0-2.75 - very stiff R
0 —
19 U.U| ST | €" [Pushed -P.P.=2.75 - CH . :
- = FERRELVIEW = . S
-12.5} 05 30" A
S12.51ss [17".3.5 {4 Al-p.p.<2. 25, mostly light oray, trace fme gravel to -
14.0| 06 -8 /#///foarse sand, CH B
.- AP
B=N5 G 35T [0 Pushed [//}P.P.<2.5 very stiff ==
17.01 07 28" / . |
17.0| S2 | 12" |7.12.17 /»P.P._m‘..].»hard. 10% sand: qrading
19.0] 08 29 / g
20 0.0[ 38 [TZ7B.9.T6 |/, 'Elity Clay with 2151 sand, fine to coarse, mottled
§21 sl 09 25 A/ ight qray (10YR 7/1) and liaht yellow brown (10YR =
T ‘A /B/8) moist, hard (4.0-4.2),.CH with MnOx (black)’
B3 (15 [4.7.11 .' / '-P.P.=4.5¥. hard, trace fine gravel =
! A .
Jee0fi0 | . 18/ & : CLAY TILL -
25 / —

GEOTECHNICAL BORING LOG
.GT-47

FIGURE B-2A

AS INTERPRETED BY - —
ALAN BENFER, 1991. N B OE/OR/21548-164] . AIPI/145/0892

ORIGINATOR: JDC ORAWN BY: SRS DATE: 8,92




MORRISON-KNUDSEN ENGINEERS, INC. - - ot 2 o 5

A BOSAON ANVDLAN CONPANY

GEOTECHNICAL BORING LOG

[Project Numbor
MKE 9423

A GT - 47(6T-2847)

Proj :
e -WSSRAP GT DRILLING SEISMIC LINE #6, STA. 1 + 35
SAMPLE AT o SOIL DESCRIPTION
. ; TESY = .
3 wl.2 - g aeaars | 8 - {Name, Gradation or Plasticity, Particie Size Dtstnbmnon
E ZZz| = |28 | 3 | eoe-s | § |Colo Moisture Content, Relative Density or Consistency,
w|ecg ; '>‘§ § ™ 29 |Soil Structure, Mineralogy, USCS Group Symbol
wWioaw = - N ot
25.0/58 [18" |5.12.15 -P.P.=4.0-4.5, hard, increasing fine gravel (15%)
26.5]11 27 subrounded ] -
-427.5]ss 18" [4.5.9 -P.P.=4.2, hard, FeOx nodules, slickensides, fine
29.0| 12 14 gravel (angular chert) SLRY TILL
30 S A4 Graven .
b Boup o Il R 44 =3.0-4.5 very stiff to hard with shckensmdes N
31.5[1 31 . a4 4iClayey Gravel, mostly anguiar chert up to 1%", clay | clay
- a:o’g (30%) stronq brown (7.5YR 5/6) CH, moist, medium
4 32.5{8¢8 157 1<1.30.dU vp, den ]
i e > 75 1 33.0- §4 O mostly anqular limestone k" to 1" white
7/13 ,047"/' : RESIDUUM?
704 |3° RS T TR s e £/35.5" ' —
- Orove 6" to refusel. Auner refusal @ 35.5'. GC asd:
R above with 3" chert gravel, sub-rounded with minor
strong brown clay (7.5YR 5/6). Retusal at 6:30 a.m. "]
- 7/14/88. : -
y Hole continued with NQ core barrel. 3
40 — ’ —
y Cored from 35.5' to 55.5'. Core descriotion on 5
- sheets 3 through 5. - Y . ot
= ]

GEOTECHNICAL BORING LOG
GT-47

FIGURE B-2B

REPORT 805/09/2 1548-164 EXMBIT HOX AJPI/146/0892

OR!BINATOR: JDC ORAWN BY: SRS To.", 8/92




MORRISON KNUDSEN CORPORATION
ENVIRONMENTAL SERVICES GROUP

Sheet _l o 2
Project Number..

'SOIL BORING LOG ' il
s 2 .. . |Hole Numbder
i : - 6T - 71
Project . - < Locaton:
Weldon Springs Site Remedial Action Project |70'W of SW corner of Bldg. 201
Coocinates:  (AEC) Onliing Contracior.
N99758.2, W50300.1 Geotechnology Services, Inc.
D Make and Model: De, o! Rocic Casing 8 Size: Sze:
CME 750, ATV mounted 83 DremERTRESE T2 (Auger)
Bevaton: Angle from Vert ang Beaning: Depth Bontom of Mole:
- 659.3 Vertical - 34.5
Water Lovet Fluid & Acditves: Oate Stare Dale Finibh: 3
Dry None 4/11/51  30:50 4711791 15:05 | E. Remnat
SAMPLE "M°:;g. SOW DESCRIPTION
LSy
§ wl 2| | E [2ean S |Name, Gradation or Plasticty, Particle Size Disiribution,
a E%ﬁ Z o8 g era-4 | S |Color, Moisture Content, Relative Density or Consistency,
= % §§ § E § g ) sg Soil Slruclure.-Minaralogy. USCS Group Symbol
= Silty Clay
= Mottled 1t. to med. brown and gray, moist, plastic,
42.5-[sS 12" | 4-6-8 stiff, occasional Fe and Mn staining. CL
4 7101 (14)
. _
—15- |ST 21"
7.5 {7102
7.5~ [SS 13" ]1-5-8
9 7103 (13)
10—z -
-12.5 |7104 :
—12.555  |18" |2-6-8
147105 (14) .
EERREIVIFW =
B —re—sr—17m Clay o
J417.5 106 Mottled 1t. brown and gray, moist, plastic, stiff,
' % medium to coarse subrounded chert sand,
- occasional 1/4" chert clasts, CL - CH
-17.5-5S  [19" [ 3-6-8
19 pl107 (14)
20 _
_po- b1 |2
22.5 108
L2.5BS 18" [4-7-7
-24. 7109 (14) _
_ SCUAY THNL

SS = Split Spoon

= Shelby Tube -

CS = Californiad Sampler (3J

SOIL BORING LOG
GT-71

FIGURE B-3A

RO M S E/OR/21548-164 """ "> A/PI/147/0892
ORIGINATOR: JDC DRAWN BY: SRS DATE: 8/92




Projecy Nymber. Bonng Number: . 2
) 3840 6T-7N Stoet £ o 2
@rioromonvea seces -
_ SOIL BORING LOG
P,,,i_‘,..h'e'ldon Springs Site RAP Locason: =
Elevatioe Drilling C.
Dnling Method and Equipment. i - -
Water Level and Date: San Finish: : Logger:
SAMPLE .&’:ﬁ:"n& 3 $OIL DESCRIP YION
v
§ ¥\l 35 el E MIATY 3 Name, Gradation or Plasticity, Particle Size Distribution,
EE: 2 ;E’ § vees | S Color, Moisture Content, Relative Density or Consisiency,
- & i o "
5 v E t2| & ™ 3 § Soil Structure, Mineralogy, USCS Group Symbol
7 5 ndy Clay -
N %;-5 ;}10 27" i%. %rONRK moist, plastic, stiff, occasional Fe
Bl and Mn staining, chert clasts CL
427.5[SS 191 6-10-15
. [-29 |11 (25) '
BASAL TILY
30 —30—lcs— 15" TZT-76-30) |Grevelly Clay '
~31.5]/7112 ’ Lt orange, moist, plastic, stiff, some Mn staining
- along fractures; angular chert clasts up to 1"
=1 up to 302 toward bottom (L
J32.5(SS 11" {15-15-5Q/5 .
-34 |113
. RESIDULM -
35 ——
Auger Refusal at 36.5°
40 —
- ¢
45 —
55 — ' _ - :
SS = Split Spoon ST = Shelby Tube TS = California sempler (3] 2

SOIL BORING LOG
GT-71

FIGURE B-3B

o S OE/ORI21548-164] . . A/PI/148/0892

ORIOINAT-OQ: DRAWN BY: SRS

DATE:

JOC

8/92




fifh

= 9.
3, FIELD { DAT.

A o] +aY N ©

wn.mnu.c.wnu

nn
Dwan:f-\\\ \uhxgu. S;"? fevla - g
S S NI G vBoEs Eo et (’53 L

J",‘.&'g"\’ m’ 13

ARy

'h'ﬂ‘v"‘mifﬂ" [ 351 '\ ..

/-
% LABORATORY:J DATA. &‘:ﬁ u‘*};
B3 CSHIHI R ..M\ V=Y
\té_‘fm W

¥ wm:r«#w.

b 'sj.,- T A" )\

_:o.oro"r VLQ“OU'- (5]

STy o s ¢ REZEN } CLASHUITOS M0 ENARKL
-

dg»m&wv
TEALM Sent \uolulums [ n Rt e “‘ "“""“"b

e e A -"_‘\G”

< 4

L"‘ y.';

SR
'S ‘.{"'-:i i#l\:q Wy uv-u;'

T R o P e

/\,A..NQ‘""J‘;#’V‘\‘&'“\H f}[_‘, ‘-'zv‘i t’.‘.’.'f"i

CIA/J’/?W PEYETARER W T 5| IS ER

R

e ﬁum.\.:.\ass
Sy Ln\m}nm»s

‘:‘U‘”ﬂ' 1‘-"0 a“r“r‘l‘u oy C

c/.( RS BB | il 15V

tEg w‘,E‘"é"t&uu AR B2 ]

BT A R

“/a J\Mé A e Lo T ey ] SR T e

IS VENE Lu}tfi

L TR e

c“.‘ R ,. hld

\Mt'mhuu q'-.-u

2 YAy i o e IR

‘1““““4““ At -,fl ug\'&n ukt'}’m Ly

‘~‘5 GLAM CH_[Ta. SaaveL td
- - . B % “_ :—(toFS 'l

RAHB_

'»-I "‘-\d‘ \\vwﬂu/’ H' ’—‘-'-.",. q:'_p" m

i BW\&L“JJM\LGIL’{I.\-JI!
0.0and %'

mesthS'

N CINUINRA

LT eRay sn:\’._u?.\'_@am__n f'/.-a 7 4‘9&"7/“30-”.”01

R

‘of'San

n'FS.“NJ" l'. i i

7 G e

:_‘I
&

4
rf o
red

} A “fr 21-! Sl
GLA ) R T "r.\’-j‘_(;,‘&"s'&"‘)

2
N
-
-

B
a:

ﬂ%cﬂ‘_&w 3 7Ny, S LA
i o A LB
" G o L )

;[ | %S R

ansg f_nnhLQ Baddeg s“h; sE cuu

ks £ o)

,(de.rﬂmm. mzér"'& 3 Y. P

fzs

3 _um.srm;.._c:n_lju\t\:.s
£ RO T
._NJ__1 _CMIHJ\mhL}Lu
st STm!J.n.%

R e E i e

Py | iRt Wi

BEAT S hekg ML o ISR TR
NPT YT T3

CTRIST L

R
; cmh_gs_mnbh._sm .
LEACH

e s TonEY % JeeRT

B

Lm.srml..r.mmamh i
e --u»-cv.mwwmw

u'n"xlv\n £ ) :"'ﬁ ‘?.a

A GM\(F\LLO a <‘,—'1‘1'u ~e s

m»mm@?

A A Shet FRINSTG( GHAVLVI Gheg
-tmﬂ-' TR Fevrwerd 22 )

BORING

LOG

G54-7

. FIGURE B-4

DOEIORI2 1548-164

ERaBTNO: A/PI/144/0892

ORNIGINATOR:

JDC oMmE: SRS " 8192




. @hoaansou-xnuoszn ENGINEERS, INC.
MORRISONXNUDS

10G OF TESY PIT GT-2778

50 feet plan west of norfhvest corner of fence

G7-2778: BU-O1A, 4.0'-6.5°
G7-2773: BU-01B, 4.0'-6.5'

GT-2778: BU-025, 6.5'-12'0"

63063/8

o Location:
around facility 428 .
o Type of excavator: Cat 416 extendable backhoe (new)
o Start excavation: 4:30 p.m. 07/13/88
.0 Finish excavation: 5:05 p.m.
o Finish backfilling: 8:05 a.m. 07/14/88 °
o Finish decontamination: 9:05 a.m.
Deoth, Feet Description
0-1.0 CL ~ Fill: 'Silty clay; dark yellowish-brown (10YR4/6): scme.
gravel (1/2" to 2"); dry; medium plasticity; medium
stiff. _ . ) ]
1.0-4.0 CL Silty Clav: Yé11owish-brovn (10YR6/8) and light
’ brownish- gray (10YR6/2); dry; medium plasticity:. very
stiff. . T
4.0-6.5 . CL . Sty Clay:. As above but mcist to wet and stiff
: (possible reworked loess). :
6.5-12.0 CH Siltvy Clay: Yellowish-brown (10YR5/8) mottled with’
: light brownish-gray (10YR6/2)° and  brownish-yellow
(10YR6/8); wet: high plasticity: very stiff.
mpl Necte

‘GT-2T78: BU-02A, 6.5'-12'0" .

Logged By. H. A. Gale

LOG OF TEST PIT GT-2T78

FIGURE B-5

REFORTNO: OE/OR/21548-164 | A/PU182/1091

ORIGINATOR : Joc DRAWN BY. SRS DATE. 10/91




A wOhAisOn aRUDSLE CONPANY

MORRISON-KNUDSEN ENGINEERS, INC. . |

GEOTECHNICAL BORING LOG

Project Number.

MKE-6423
Hols Numbder
GT-53(6T-2B53)

PP ISSRAP GEOTECH Drill4 o

|Locaion: -
Seismic Line #3 Sta. 2+88

Coorainates:

(AEC) 100284N . 50781W

Oriing Cort
Hannit;'aciw‘resting Laboratories

Dndl Make and Model: ME-55 7" Hollow Stem Depth Top of Rock: Depth Casing & Size: Hole Sue: Auger:7"
Auger: C()rir\g:c EQ Wireline 42.5" 42.5', 3%’ 1.D.}Core: 2.98"
[Elevaion: ) Angle from Verl. and Beanng: Depth Bonom of Mole:
655.5 ft. Vertical 42.5°
Level: Flud 8 Addnves: Oate Sart Datae Finish: : ¥ %
R None- 12:30 8/12/88 P:35 8/16/88 | P, Patchin
SAMPLE o SOIL DESCRIPTION
st P .
z w!| =2 e | & jouan.d 8 IName, Gradation or Plasticity, Panicle Size Distribution,
5 .x_gg E3 22 3 |esee § Color, Moisture Content, Retative Density or Consistency,
é §§§ g 2 ; § ™ gg Soil Slrunure.Mingralogy. USCS Group S_ympol )
0 0 [sS |, |43-2 Fl14lC1ayey Silt, derk grayish brown (10YR 5/2), with
-11.5 lo1 5 ,;/lang. gravel, roots to .3', very stiff (2.25) damp, ML
7 - Silty Clay, 1ight brnsh ory (2.5Y 6/2) with ang. L.S. | "
125 15 [ [Peshee ,/y/ gravel to 24", vry stiff (3.5), CL (Gravel at 4.6° -
B d /for approx. .5') o
4.6 I/ FILL
5 4 ; ——
: 5.0 [SS 15" | 3.3.5 ;k’ Clay, yellowish brn (10YR 5/4) slightly silty, moist,
6.5 |03 8 plastic. very stiff (2.25), no gravel, minor MnOx -
o /strings and FeOx blebs. CL-CH s A
0s | j/ Silty Clay, mottled light brnsh gray (2.5Y 6/2) and.
T brnsh yellow (10YR 6/6?.'Mn0x stringers and FeOx =
1 10.0 %biebs abundant, moist, very stiff (2.25) CH - °
10.095S5 Jie" | 3.4.06 o olior ) .
-11.505 10 ;ﬁjjt" Puby = @e25  EL-CH FERRELVIEW .
JzssT |22 ’fj;g N
06 //Clay. mottled 1t gry (2.5Y 7/2) and strng brn.
. V2 71(7.5YR 5/6), fine ang. grvl and sand (5%), plastic, -
.12/88] 5. 115.0 _ ist, CH , ‘ ]
/€8 15.0)5s 116" 16.9.10 -- Silty Clay, mottled 1t gry (10YR 7/1) and brnsh
—116.5(07 19 yilw (10YR 6/6) sty (40%) very fine ang. grvl (3%)
. /Fer blebs and MnOx stringers, damp, CL-CH ~
JTES[ET |2 O .
- v 6~ AGravelly Clay, brnsh yllw (10YR 6/8) damp with 10% -
2 20.0 ) 7 7]sub-rnded to ang. grvl includ. igneous rx, minor
20.01SS [13" S.IO.IZ%R gry sandy parts, vry stiff (4.0), CL )
d421.5l09 22 E2Z4--p.p. 4.5 sandy (302) fine, abund. MnOx, . -
) N _ ,,;v: brnsh yllw (10YR 6/6) - -_|
=Rl B8 AE "u‘“%-- P.P. = 4.25 2" ang. chert and rounded mafic -
24.0110 27 % gravel, 20% fine sand : _
25 s CLAY TILL i
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| MORRISON-KNUDSEN ENGINEERS, INC. s B
AUQ..I!OI SRvCita CONPANY |
P Number.
i . . 5 @ : : MKE-9423 -
) GEOTECHNICAL BORING LOG
' . o M ETT53(67-2653)
ojoct Location: . '
WSSRAP Geotech Drilling Seismic Line #3 Sta. 2488
SAMPLE e SOIL DESCRIPTION e
TE8Y 3
3 wl 2| e g (esan | £ (Name, Gradation or Plasticity, Panticle Size Distribution,
5|22 = |28 | & | s-e-2 | 8 |Color Moisture Content, Relative Density or Consistency,
; g‘ §§ g Eé E KL 'gg Soil Structure, Mineratogy, USCS Group Syr.nbol. .
T125.0 [25.0[SS J147 | 3.5.6 YV / /) -- P.P. = 3.25 Sandy. CL . .
26.51 11 n_f : ' -
- / : - CLAY TILL ' 4
27.5[ SB | 12" [6.13.30 K2/ - ' 4 :
29.01 12 rv Silt, mottled Yight brnsh gry {10YR 6/2) and
| brash y1lw {(10YR 6/3) slightly clyey, no grvl, .
. A : ! .
30 0|5 (1 gaziz|l), dry, stiff, (1.75) minor MnOx and FeOx blebs, ML ~ —
SRl % L7 Sty Clay, mottied yliwsh red (SYR 5/6) and 1ight
ST g y]}w;h tn]—n (10YR 6/4), 30% si»ni s% f;ne grvl, S
ME ¥ € Y o7/ e0x blebs and MnOx stringers (minor), damp, o
3331 78 for4 “/ao// \hard (4.5) ML i ;
- / & - &
35 “',/g/; 32.5 - Clayey Gravel, grvl up to 2", chert, angular
") TST0TSS [T B ITTTY,% 4] white, clay (30%) red (2.5YR 4/6) GC 1
~36.5| 15 24 “’] -- As above, clay is yllwsh brn (10YR 5/8) and o i
I ;f",’; red (2.5YR 4/6) silty, GC ' Jd
/ O ‘ .
;33;8 ?{ 1e718.13.63 "/:;; -- As above, approx. 50% clay, very stiff (3.0) ]
: ' Zs.7] moist, 6C RESIDULN -
40 727 ' ._{
_j U.01Ss 18T N2.20.1 Z,.) --"As above, 30% clay some angular limestone,
—41.5} 17 37 Ay chert is white (2.5Y 8/) ]
= "% 1.0, 42.5*
1 Auger Refusal at 42.5' T
- @ 1:20 p.m. 8/15/32 =1
)] ]
— —
Rt
GEOTECHNICAL BORING LOG
GT-53 (GT-2B53)
FIGURE B-6B
REPORT NO.: maom2154&_164 EXVBTNO.: A/PV184/1°91
ORIGINATOR, uDC olumsv SRS . |OATE 10/91
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GEOLOGIC DRILL LOG FUSRA® - WCLOOY SPRING SITC 10501-201 | 1 w2 1
wnl oDt TS o ) TN e, 1. 6% =
MORTH OF COAL PILE N101,200 ¥50, 450 . o® :
nan LTD -.LD a [mu, ’x O il AT EDC -l jomamam» M (2 N 0l O
VA | A [RRT INGER/GEORE MATTHE O - €5/ 0E- 10 cverr 'Y ®s [
g BLOVOTVI/D Cal bmii (bamls D100 O Cales oo O. 0D vl AR WATDA DAL TW O EER
- 1IR3 4 ] - 333 M2075A0 RS /UL
i aaalD KB Sal CASEE LD B ML OAWADE™ WK 9V, .
MO LS/30 M e LTROCE YN
5 M1 ) .
£ L on el = inas
sy|ag =55 K arom | o = ! RIOPTR a9 aanreaTEe = o
AR L e | =
= P por! 833.3 10 2 e
V 0 70 11.5 F1 SILYY Taay, MOOCRATE 0-18.5 FT DRILI
. BROW(SYR 4/4), MO1ST, STIFF 10 VERY STIFF, [wit 6Vain 00
] TRACE 70 SOE SUBREAOLD T0 ROLMOLD FINE |LOV STEM AGIR
= JGRAVEL (PRIMARILY 1O€0US AND METAORMIC fUSING CENTER P !
: -/-{ DRICIN), MOTTLED WiTH LIOHY CRAY(NG)
Spepyel s ]s e /L’. SILT LENSES, PYROLUSITE STRINGIRS.
g s-/ 0 10 10.0 FT K
:/ " MOLE VAS RADIC-
3 {ag b LOCTEALLY LOGH
.:/ Clay &i) B EBXR I
./ AULYTICAL
/N CORPORAT I ON.
$eyse| e [ s )8 | ;/:
'°:/— 18.8 70 18.8 F1
I /i v H5 BAILLED WITH
' g 10.5 10 18.5 11 GRIWLLY QAT o LHPIRCAIN
- YELLOW:SH ORAMGEL:OYR 6/€3, OIST, :m_n N’n"f
2 | vI™ CATHERED MGLAR DERT GRAVEL WO "9; WATER 10
1500 9° | 500 | 32 [soss’| . 3| coests. . STRT COREMLE.
18 - — Bud—u{( 19.0 70 1.0 AV
- 3 : COED VITh N
:zf VIRELIKE DlMO»
¥A DPREOUTED BT
:;é ) BING QEM Wl
6148 I 5L N2 S 21.0 10 27.0 F3
A 18.5 10 3.0 F1 [ Sxlictt xite
94 ss /.94 o0 | g 7| YELLOVISH CRAMGL{1OTR &/6), MEDERATELY | o ™po 170 11
uB)2.071.9 To— |1 WARD, SEVERELY WEATHERED, WITH Stas o | 000 Pved B
214 =37 MOOCRATE REODISH BROWIICR 4/6) QUAT 21,0 10 §4.0 F1
] MO OIRT CRAVIL, SEXI-COPETENT OF : c
- LAYERS OR waDULE il
: 1 L I WIREL1E DInox
|1 21070 2.0 F1 QLAY FILLED CaviTY winw | IAPREOWTED B11
2% -zf COAL DUST OR FLY-ASK NIXED WIT QLar, ~ 2% B .
NEA-THO MELIR OFRT LU, 20 :
—— 2
- 22jps ~—
[7-3) I /}7 )//1 R T i .V ] t:’!r ulr:\ nn
Ry o) 3 fosl s | s 205z {4, 1 b6y 61 b
L 994 il IV o 3 : "3 &3 61 8
Y L‘ fuw 3 -2 02
1221 10 | ¢ » 40T trries :
| ) " o
L;E“' Ly 5
_ ko T ¥u:uu
590.3 |38

P! PER SO0 DAL
PODSER FVTOO, =9 T

MRTH OF COR PILL

-4 e
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. {reaxct F- N 9 SEEY m. -g
l GEOLOGIC DRILL LOG FUSAIP - WELOON SPRIC SITE woua | 202 ¢1
"o 5 :
H ﬁ‘:]‘ . s et e
E° gE . !' T ; L : ’ W7D (DU,
. -! 5! eel» g —| urure E ! i WEPTER M0 DARATIS era e
‘ !g g !E! E' da2 5:, YaE Ty
-§ - ; ls - i m >
caob.;- 4, il te
5%.3 {97 = ae il LUK
, 37.0 70 55.6 F1 LHESTOE, ON YELLO™ | o0 & 4G
: 2ad : ISH ORAMGL1I0TR §/6) 10 MOOKMATE YELLOW-| a9 4 0.3 F1
o Qde} E | 151 srowit 1o 8241, MCRATELY WD, | 1p . 08 FT
. Wirl, ols oy n’ 7k 4 3:% lao ] < | MODCRATELY 10 SLICHTLY MATMERED, VWKLY,
. Nl ushd bl B . E| STLRLITIC, Tiin 1P 10 0.3 FT) OENT
s £5 1,3 4 T % Lists, wR12onaLY FRACTURED M1TH
' p T | SOOM-PLIUR 1ROV STAIMD APLRATLRES.
‘ 1
[ CR))
4TI R - 212
4 , N 03T
_ eed:| P e LP e DY
N B % == Limester
MRy olre| w726 f2f ° .
o] 87 z
FORS e, 4 50
) 7.0
l ;\v‘-:'-ﬂ%_ Lo uur‘.cmw( 6900
- .
53 «55.6 R ot
: STLT [ $5.5 T 64,0 11 LDMESTONE, DI GRAY NG - 512
(8], WD, SLIGHTLY WATHERED 10 FRESH AP o D.3FY
. . t MEDIUM LIOHT CRATIME) OMERT LENSES, LP « 1.8 FT
5 | . ’ »} INTLRBLDS OF DARS CRATUND) T0 DaRs 6B
f}f'““-‘ ® |90%.53¢ 477 . . CREENISH CRATISSY 4/1) WAL, STNMO-
l : o 77 2aD | 2| unc.
: —1° |7~ |r s ] . el ADED FOUR BOTTL
7] Hh| Limtsbone OF REAK 10 W
‘ ke TO BREAX DOWN
: QLa o,
589.3 | 64 oo G40
: 3 BOTION OF BORING AT 4.0 F1. OORING
. - GROUTED TO SURFALL ON 6/10/88.
g 0RO QUALITY AL SOIL aD MOC
- BESIGNATION LR KSRIP-
] FOR FAD R, Ti0MS FNOM THE
N ] VDU LDETK B CO ou
4 o CORC PIECIS. PRINTID 87 THE
9 WP OEST PIECE SR OSICN $OCI-
4 O N Aok £TY OF LERICA,
’ 3 EADH M, 154,
3 : CYEY
R N ar W™ O e PILL : (3]

GEOLOGIC DRILL LOG
G-7

FIGURE B-7B"
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BECHTEL TRENCH LOG

EXCAVATICN, NO. 1-6

PROJECT _YELDON SPRING 208 N0, _M501-201 __ gaounp fL._ 838 (ocation N101.206.5 vS0,411.0
DATE £XCAvATED — 52186 . METHOD OF EXCAVATION BACKHOE DATE BACKFILLED _S-2-86
0 T
' 7-/J \ — _ _l-
WA A A R T ]
L A S (U o e
! T i A Fa A e B
: UL TH LT HEA WL SIS
INNNSNINENTINNENNNNNN
NN NNNEINN NN EINNE N INANNNY
INNNNWNIINENEISNE NSNS
NN NN IS NN NN
BINNNS NN N SN NN
IS BN NN HINNNNNY
MISNNNNNENE NEINNEINNNNNG
RSN NN TN N EI SN VNN
MR NNN NN N FIINEINNN NN
NENSNNYENENEININSN ol
i suox:*’/\)& = X'P _/.\/\J\ \\>_ Q‘V ‘ 160
I S I__A‘ l.nl:ns?v:xcimn:gu»«1 [ |
0 1 2 3 4 S 6 T & 8 10 3 J2 13 14 45 16 1T 18 13 20

KATERIAL DE SCRIPTIONS:

HORIZONTAL DISTANCE IN FEET

TOPSOIL - BROWN, CLAYEY SILT, SLICHTLY SANDY, SOME FINE 70 MEDIUM CRAVEL. [RY.
FILL - MOTTLED GRAY AND YELLOW-BROWN, SLIGHTLY SILTY TO SILTY CLAY, WITH SCATTERED FINE 10 MEDIUK

GRAVEL AND A FEV COBBLES. SLIGKTLY DAMP. .

CLAY (FERRELYIZw FORMATION) - WOTTLED GRAY AND YELLOV-BROWN, SILTY CLAY, FEW IRON NODULES AND RARE
SAND GRAINS (QUARTZ ANQ CHERT). DAMP ’

(@ CLAT TILL - WOTTLED YELLOW-BROYN AND GRAY, VERY SILTY CLAY, SAND CONTENT UP 10 S7, SAND SUSI0UND,
SEOIYM GRAINED CHERT AND QUARIZ. O&M!
FRACTURE SURTACES COATED YITH MANGANESE. GRAVEL, COBBLES. AND BOULGERS MAKE UP 10 - 157. CRAVil
1S SUBANGULAR 10 SUBROUNDED, FINE TO COARSE GRAINED. COBBLES AND BOLLDERS AR SUBROUNDED AND UP T0
1 172%0. GRAVEL 15 CHLAT AND LIMESTONT. COBBLES AND BOULDERS ARE VERY VEATHERED WHITE LIMESTONE

AND GRAY CHERT WiTH WK)1L WEATHERED RJMS.

10t _SOTH _ geyming

.0

N34Y

. MODERATELY PLASTIC.

P 10 SLIGHTLY DAMP, VERY LO¥ PLASTICITY. BLOCKY FRACTURE VITH

VEST END CONSTRUCTION
CXCAVATOR .. INC

ceoLog)sT b BERCLUND

B-5

BECHTEL TRENCH LOG

T-6
FIGURE B-8
REPORT NO.: mm,z 1 54&_164 EROUBETHO. AfPl/‘l 85/ 1 09 1
ORGNATOR  yy~ brawnEY: oo o4 10/91




PREECT LN -9 (3]
GEOLOGIC DRILL LOG FUSRAP - WELDDN SPRIMG SITE 1s01-20t | Vw2 | o9
jEXRORATTS MELL Moy g, [ 73
30¢ 2] Kﬂfd 0¢ COAL STORAGE AREA N304, 350 w50, 700 () .
e CMALTD DAL G[OT[D!IG.N' INC, [P ma wo e WOL WX [onmett 71, [Ra F1o Tola GPD |
s | e LGP O /0 T50 ¢ Y us wo
o M o s w T\ 0 G oo O 00 WAL GBUC R TD A P O soa
-£2/33 -2 5 r - €387 By A 208 Fi/es2
Sainl el WDT/1 AL A LTT 8 806 DAADE ™ oD BT,
0 LES/0 N : z/6r 4 RASDR/E. MERQLUD
- g
A - =,
:gf_lg!g.:,;s T Dtvatom E .i. CEOPTOR SO CASIC OV - e
HEAR SN SR ' =
= e |sev|mwel 636.7 :
- . 636.2 |0.5 070 0.5 FT SILTY CLaY t6), BLACK 0-20.5 FT DRILLED
2 (N1) LOW PLASTICITY, WOIST, DRCANICS. VITH & In €D WL~
. LOv STEN ALGERS |
[y 0.5 70 11.5 F7 SILYY Coav: LIGKT BROWN {USING CENTER PLUC.
1 (SYR /61 T RED BACW (10R 4/5) LOV
g‘? Il 1 3 4 ] 1{ PLASTICITY. SOFT. MCIST. MOTTILED. LO-
15

BLACK OXIDE (N1) STAINING

i

Z

Z
/ - $. 8
Z .
Z

. > Z £ cle %
- Tl - s
Shepel o | s | w|n ) Ferrelvizs
w0 10 — 10.0 FT BECOMING ORE BROW 0 10 10.0 FT BORE-
o2 WLE WAS RsD30-
= 62:.2 1.5 : LOGICALLY LOGSED
3 [ae20r| 8 %0 11.5 10 20.5 F1 CRvELLY QuaTien: BY ERCR 1
] 1 _‘q LICHT REDDISH BACANIIOR 4/6) REDDISH | ANALYTICA:
Sinind 5wl oz 1874 | BROWIIOR 3741, MDIU 10 WIGH PLAS- | CORECRATION.
2 ,5_‘ L TICITY, STIFF. LOCALLY, LIMESTOME AND
B ] | OLERT FRAGENTS (ANGULAR, GEKSRALLY | 10.5°1: SHELST TUBE
3 ;fi 172 AVG.) ICTILED. WCIST,
. T4 |15 61 BECONING REODISH BROW.
o - =
#
3 v T 2.8 F1 AKER
R st s possf - |- R CrLav TIC L e,
R A 20.5 F: PERTORMES
§16.2 P 0 - INTERFACE
T 131 20.5 70 26.8 FT LIMESTCNE, YELLOWISH | PEREABILITY TisT
2777 5] CRANGE10TR 661, DICOACSED, SOFT 10 [AT 5 CP.

’ . BOOTRATELY HARD, WITi LICKT GRAYINT)
el o | ] HARD CHERT INTERSEDS ANC NODWLES,

AR IICTOUERX Fy

L7/ | VELLOVISH DRANGE(10TR B/6) CLAY SEAS
15.4] 10 8 25 PG | vITH ANGULAR CHERT GRAVEL. 20.5 70 54.0 FT
el 0l s | LTI A 6.5 10 25.0 71 tIMESTOG, LIGHT GRAT | CORED WITH N@
. 810.2 P§. 5 (N$), MOOERATELY WEATHLRED, MORIZON- | WIRELIN DIANPO
15.1] 10| 8 . TALLY FRACTURED, WITH FEW INTERBEDS OF | INPREGNATED CORC
LIGMT CRAY(NT), WARD C*€RI, UP TO BIT USiNG WATER.
602.7 |29 3 INDHES THICK, SOME SOLUTION PITS
" <1/8 INCH DIAMETER.
29,410 29.0 F1 BW
4T 715129.0 10 54.0 FT LIMSTOE, WLLOVISH
el . T | BROW(IOTR &/4), WEATHERED 10 LOCALLY
ye| 102,07 20x DECOMPOSED, MORIZONTALLY FRACTURED,
1 | VITH LIGAT GRAYINTI, KARD OERT INTER-
L1 ‘18EDS, FILLED YDI0S, AMD MOOWLES.
8011 138 I 29.0 10 3.0 T CORF 1S BOX DMAT
SMSAS LPace ST Y NS0 [ 118 CYEN
N S onyootas 300 FT NORTK OF COAL STORAGE AREA ow-9
- GEOLOGIC DRILL LOG
GMW-9
REPORT NO.: EXMIBIT NO,:
DOE/OR/21548-164 -A/PI/149/0892
I (.m!onuvon JDC ORAWN BY: SRS DATE: 8/92

6°8 HSA
sa tooaala s baa s el




o ¥ (3] - N -S I we LI N
GEOLOGIC DRIiLL LOG FUSRAP - VELDON SPRIG STTE o201 | 202 | o
FHIEA resiiioe
g S Bl el : o
_! I 2als E TivaTen E ; LSRN 410 QLUSSFEATOR 241D Ml
HE S g T
3 a4 =
AR B ] A
L7 [33.0 10 43.7 FT DECOMPOSED LIMESTONE
T | vITH CLAY SEaxs.
T ! ¢
- €/26/85
A
40 1T
1 %
<11 N L B
:i B (TD) FN_(2)
= 43.7 10 44.7 FY HIGKLY VEATHERED ;) LR O
NYXB O LIMESTONE, CORZ IS 70X CHERT 2 %'ﬁ °°-‘25 l:
3|10 (5. 3] 532 44,7 10 46.8 FT LIGHT GRAY(NS), FRESH o
s 2| Lnasion.
T 45,7 10 46.0 F1 CORE IS 602 CHE3T.
T 46.%5 70 49.0 FT MODERATELY WMEATAERED,
CORE 15 50X CMERT.
] 48.5 FT OPEN FAACTURI, ORIENTED 60 ©
5o | FROM KORIZONTAL, IRCN STAINED.
Ne . FrT] 49.0 10 54.0 FT RECOVERIZ OR Y PIELES
37| ¢ jo.6° ‘10z = z OF CHERT, ,
1.
$02.7 |84 —
- BOTTOM OF BORING AT 54.0 FT. REAMID
i HOLE TO 8-372° AND INSTALLED 2 INCH JI&
. STAINLESS STEEL MONITORING ¥E(L
- SCREENCD FROM 47.6 10 5.6 F1.
] ALL SOIL AND ROCK
- APeAVERAGE LENSTH OF CORE PIECES FRON | COLOR DZSCRIPTIONS
] EACH RUN. . FROM THL E0C1 CD.0°
5 LPSLONGEST PIECE D CORE FROM EADH RUN. |CHaR1, PRINTZC Y
- ROG-ROCK OQUALITY DESICNATION FOR EAOH | THE GIGLOGICAL
] RUN. : SOCIETY OF
- AERICA, 1948,
J .
3
SSAAS SPODN STASALLS ST i o
>wr-n:;uo&::& 300 FT. NORTH OF COAL STORAGE ARLA on-§
REPORT NO.: EXMIBIT NO.:
DOE/OR/21548-164 A/P1/150/0892
s ¥ DATE:
ORIOINATOR: JDC lbn‘w" B SRS 8/92
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MORRISON-KNUDSEN ENGINEERS, INC. ' Shoot 1 o S
A WORAION KIVOS Lh COBPANY | Sbaadf——— PR
¢ , Project Number.
. . . MKE 9423
: GEOTECHNICAL BORING LOG e
6T - 42 (G6T-2842)
I HWSSRAP GT DRILLING . INTERSECTION SEISMIC LINES 3 8 8
Coordinat . Drilling Contractor.
(AEC) 101206.0N  50804.6W HANNIBAL TESTING LABS -
Drid Make and Mooet -CHE-55, 7" HOLLOW STEM {Decth Yop 0! Rock: Depth Casing & Size: | Hole Size:
AUGER: ‘IREL INF 37.0 7" AUGER 35.0 7"/2.98"
Elevavon: - . lo from Ven, and Bean Depth Bontom of Hole:
l T 648.0 ft. VERTICAL — e 57.0 FT.
Wates Levet: Fluid & Addives: Dats Start Date Finsh: Logger -
NONE | CLEAR WATEP - 8:20 6/21/88 7:20 6/24/88 A. BENFER
I - SAMPLE anSaeD . SOIL DESCRIPTION
’ 3 wl| = - x atsiars | £ IName, Gradation or Pla'sticity. Particie Size Distribution,
Elz25| £ | 25| & [ e-a-e- | B |Colon Moisture Content, Relative Density or Consistency,
: E ROk | w 'e‘.'g o ™ 20 |Soil Structure, Mineralogy, USCS Group Symbol
l slBE3 | B |2 | & S
: 45 [ss |, [s.812 Silty Clay, pinkish gray (7.5YR 6/2) dry, - 4
. 2.0 o1 |1 20 hard (4.5+) CL contains roots . . |
. 2.0 | SS 8.10.13 Mottled brownish yellow (10YR 6/6) and" )
l 43.5 |02 | 12" 23 / light gray (10YR 7/1). P.P. = 4.5+ 4
5—44.5 | SS 1 5.8.7 / - FERRELVIEW =
16.0 103 15 | Very silty
' ) [{ Silty Clay, mottled yellow brown ()0 YR 5/6) and -
70 1SS 256 light gray (10YR 7/1) moist, stiff (1.8) with' -
, 485 loa | 6" 11 / trace of gravel ( 5%). . |
I // . CLAY TILL ]
D. | N RO oy / ' —
. i 05 | 28" -P.P. = 4.5+ hard, with MnOx (black) and i
. 12.0 / . sandstone cobble
: 12.0] SS 3.6.11 / ' : i i
l ' .| al -P.P. = 4.5+ with sand (10%) and fine -
-13.5 06 12"} 17 ‘,' e, gravel (15%) ' :
1510535 [ 13.6.9 YA : j
' 16.0 97 10" 15 rVeli-P.P. = 3.7 very stiff _
- = - "
: 17.0( S8 10.23.2% i
l Tieslos [12°] 37 9| "P-P. = 4.5+, hard o
T ; . , .
- 7 )
1P By el sa | o] 223400 v . = a.ss sttty Cray, sandy (fine 20%), gravelly
l - - / - weathered limestone (2.5Y 7/6) dry, hard. -
_ggg ig 13" . = 4.0 very stiff, yellow brown (10YR 6/6) a
: subrounded sand (20%) and fine gravel
5 9 (5%) MnOx (black) o
l 25 24.5] 5B : 1
GEOTECHNICAL .BORING LOG
I : GT-42
I FIGURE B-10A
: REPORT NO.. DOEIOR/21548‘164 EXHIBT NO A/PV 186 /_1'091
' oamteR  OC  {®™™™ gRs = 40/91




@MORRiSONJ(NUDSEN ENGINEERS, INC.
A BOANEON KRUDSLN CONPAY 5

GEOTECHNICAL BORING LOG

shoot___2 oS _

MKE 9423

Projact Number:

T 2T (61-2842)

to 3" roller .bit with water..

pages 3-5.

|lILIllll_‘lllll.ngllllllAlJ‘

Chert, red clay and minor limestone

Project - Locanon:
WSSRAP GT DRILLING C INTERSECTION SEISMIC LINES 3 & 8
SAMPLE __ ~ | e SOIL DESCRIPTION -
TESY 5 =
38l wl| 2| e & ==l & |Name, Gradation or Plasticity, Panicle Size Distribution,
E E%g z |28 g s | § [Color Moisture Content, Relative Density or Consistency,
& §§§ § ? ; § ) gg Soit Structure, Mineralogy, USCS Group Symbo!
26.0[11 [12" 37 U484 P.P. = 8.0
i3 = * A ) -
27.0 5 a.5.9 Wi )
T128.5/12 120" | 14 V5 - P-P. = 2.5 - 3.5 with stringers of CaC04 -
] 4 (white), subrounded gravel .
‘P4 3 o -
30 — 29.955 | 3.20.27V%, (/4 Silty Clay, Sandy & gravelly (20%) hard 1t. yellow —
10013 1 0 47 1,797 \brown (2.5Y 6/8) C1 S/
i Vs o|Gravel (Chert), clayey (20%), red (10R 5/6),
¥ oland light gray, (10YR 7/1), dry, dense. GC.
9484y : Chert - RESIDUUM -
Adv/ heavy gravel 33.5' y
47 softer at 34' - lavered o
1 7 fauger refusal at 35.0°'. Switched S~—

Boring continued with NQ core, 37.0' to 57.0°,
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MORRISON KNUDSEN CORPORATION Shoet 1 o2
ENVIRONMENTAL SERVICES GROUP Prome igmpar
. a0 -
SOIL BORING LOG Mm??”
Project i Locaton: T NA 1dg.
Weldon Springs Site Remedial Action Project 222 s?opgf S1dg. 103; 3t oot
Coorgirates:  (AEL) Driting Contracior
%201092.9, W50327.1 Geotechnology Services, Inc.
Drit Mare ang Madel: Depth Top of Rock: Caung & Sue: Moie Sae:
CME 750, ATV mounted 0.6 = 172" (Auger
Beveuon: . Angle from Vert and Beanng: Depth Botiom of Moke:
€27.1 Vertical 31.5
Water Lovet Faid 8 Acduves: Date Stare Date Finan: Logoer.
Dry None 4/08/91 15:00 [4/11/91  9:00 ~__E. Rennat -
SAMPLE : "W*‘% ) SO DESCRIPTION
ros :
§ wl 2 e | & |-msan 1 O Name, Gradation or Plastcity, Particle Size Distribution,
s g3a| 2 | 28 g PYPTIP § Color, Moisture Content, Refative Density or Consistency,
& §§§ :‘!.' E; § o gg Soil Structure, Mineralogy, USCS Group Symbol .
. STty
J Mottled 1t. to med. brown and 1t. gray, moist,
medium stiff, plastic, occasional Fe and Mn staining:
- Dk brown organics near top CL
—~42.5-}SS 14" | 1-4-
a  |6901 (9)
5
~5 ST 15"
7.5 |6302 1. FERRELVIEW
17.5-]SS 18"} 2-7-10 Clay
9 6903 (17) Orange-brown, moist, stiff, plastic, Mn staining
10 along {rregular fractures, 10% quartz send
: considerable whitish calcite below 12.5' CL - CH . -
J10- |sT 28"
12.5[6904
J12.5|ss | 18"} 3-10-15
~ -14—6905 (25)—
15 - : - ST pushed only 24" >
J15- [ST 24" I .
J17-5)6906 CLAY TILL
J17.5[55 | 18] 6-14-2C Clayey Sand and Sandy Clay _
-19 }6907 - (34) Mottled 1t. gray and 1t. brown, slightly moist, stiff
Slcow pclasticity. Fe and Mn staining, some calcite
20 - ' -
20- ST 27
— 22.5}6908
BASAL TILL
= .5]SS 19"} 6-11-29 X T
654 6909 (40) Reddish, moist, stiff, plastic, Mn staining along -
jrregular fractures; angular chert gravel, increasing
25 — with depth Gravelly Clay and Clayey fravel -

§S = pf)t Spoon

= Shelby Tube

LS = (afryrornya Salpler (3]

SOIL BORING LOG

GT-69

FIGURE B-11A

1" BOE/ORrI21548-164] " . A/PI/151/0892
ORIQINATOR: JDC DRAWN BY; SRS DATE: 8/92




* [Project Number. Boring Numter: .
3840 - GT - 69 Shom 2o 2
M RRONUEXTAL SERNCES ,
. | SOIL BORING LOG
Projecc HeE1doN Springs Site R._AP ' . :
Elevaton: Oriing €.
Drifing Method and Equipment.
Water Level and Date: San Finlsh: . Logger:
SAMPLE Ll SO&. DESCRIPTION
% i mry
|l .u « nsary 2 Name, Gradation or Plasticity, Partie Size Distibution,
E Zs ‘Z‘E 0rater Cs:of Moisture Content, Relative Density or Consistency,
5 . .
s 223 | & B3| ¥ T gg I Structure, Mineralogy, USCS Group Symbal
J25- jcs’ 12" |(52-41-31)
26.516910 | (cont*d) .
e7. 5SS | 177 3-20-1¢ - orange-brown color,50% chert gravel, occasional
29 |6911 (38) calcite encrustation GC - CL
' cs
30 [=- | 2oty : |
= . . . RESIDUUM -

~ Auger Refusal at 31.5'

55 — : -
SS = Split Spoon ST =2 Shelby Tube TS = Calitfornia sampier {(J")

SOIL BORING LOG
GT-69

FIGURE B-11B

REPORT NO.: EXMIBIT NO.:

DOEIOh121548-—164 A/Pl/152/0892
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5 0.5-4.0 FT CLAYEY SILT, BLACK (N1), -
‘ 4 SOFT, MOIST, ORCANIC DEBAIS. [ |
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3| M| rnorss emow 11om w6y, w0157, sTurr, JotaccicaLy
; s?§ whe| w o e |0 s Qs SILT A ANGLAR CRERT GUAVEL' - LOGED #Y EBER-
it p LIE MALTTICA
3 Cloy or Boss [ ol |cowmution micm
) _J 10 CORING.
ﬂ ! SAOPLER REFUSAL.
ey ree | v | 20 Jsor 50 14l hia e p—
]} ] REOKUR FN.
o
“-} 1
95,4 51,6 - ‘
(S o | s bt - /] oot T $0.663.0 F1 LINSIOE, DAR YELLOWISA
- ORARSE (102 &/6) 15 LIHT CRAY (RT), $4.6-88.2 FT |
I MEDILM SOF T TO MEDILN MARD, EXTREMELY ORILLED Wiln MO
p.aie. ] 8 | wATRERED, WORIZONIALLY FRACTURED, DINOD CORING
4 JRON STAINED, FRASTURES FILLED WITH USING VATER.
o 3| ST MO AT, PLAGR-ROSH SRS ACES, _—
g aal s | a G L] | oceasioue STRALITES MO Tiw (0.1 T0 | —BRS
2%.61 10 3 .j' °.2.F7) OE€RT LAYERS. PEEY '7‘
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831.0 |63 .
7] | 63.0-80.5 F1 L1ESIOE, LIONT QY
INT), DEDIUN KARD, MCCERATELY WEATH-
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v [ I” ) -//: 7.0 70 17.0 FT SILYY QAY, YELLOVISH |0 10 10.8 F1.
e :/ BROWS (10TR 5.8/5) 10 ORMGE (10TR | BORENLE WS
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Wil : 10 3/_ MOIST, TRACE SWC. LOGSED BY
: o . EERIN
> |wlsel 2 s e |0 /2 TR e
o & ' './ Ferrz vie CORPORATION.
IR EE 1/?3:"
2 ] 1 A
3 ]/
= 618.9 |17 /
» p 17.0 70 22.0 FT GLAYEY SILT, GRATISH
. : : 3| b= orwncz vioms 73y, V11K oz w0
r LI B N AR A L i | of Bz TILIK, VERY STIFF, MOIST.
. 20 4 b . —u?
2 g Clo gy TS
x , 613.9 |2
[ ’ - . :
4 22.0 10 46.0 F GUAYELLY QLAY ORANE
< I/ (107RS/4 To 1678 5/6) 10 YELLOV {10TR
3 |18 I8 56 [ s | 23 ) 2T . 2 6/6) VERY STIFF 10 KARD, MOIST, VITH
B DU MGAAR WITE (N3) 10 DARK TELLOWISH
= 1 DR (10TR 6/6) DEAI.
x “ -
. A —
- - Baso;‘ ‘ \ ”
: 14915
§5. 1tlaet 29 | 13 | 1e] 12 3 ; : —
- - 0 - S
> :
2 RN TTR 75 I £ YA
1 600.9 |3 3
¢ BB Dot IO AL m CYY
" Omsatm P OCR O-4TIEY ADJACENT 10 ASH DISOURCE LI ¢-3
LOG

AS INTERPRETED BY
ALAN BENFER, JULY 1992,

FIGURE B—13A

N o SOE/OR/21548-164]" " A/PI/156/0892
ORIGINATOR: JDC DRAWN BY: SRS DATE: 8/92




PROLLLT ry M W ol wt
GEOLOGIC DRILL LOG FUSAA? - WELOON SPRIG STIE wo-2 | 202 ts
z §‘ 3 wum
€ - - o
L O P 1 S 5% e
(A[eE o o E F - =T
!gﬂ2'$§ §'§ 53 !li e 17T
5 ¥ wos Iy
' s = 3.0 F1 AUGER
§ % Ba sal T, ) REFUSAL .
» 3 '
o1 h +¥ Vst
bE ;zf 32.0 10 40.0 F1
= ss5.9 |40 JHL BRILLED WITK 6-IN
S| 40.0 10 6.8 FT LIMESIOE, TELLOY T8 | TRICONE ROLLER BIT]
3.0,3.01 100 § BLICE, MODERATELY 70 LOCALLY EXTREMILY |AMD WATER.
WEATHERED, MCDERATELY MAKD, MEOERATELY | 0 000 oy o b0
—| 10 EXTRUELY FRACTURED, WITE 10 e, | o T b o
] VERT WARD LAYERS MO PATOMES OF OutRT. | o '
' " J 40.0 TO 40.1 FY LAY SEan, INPRE GATEL D17
5.0:5.0! 100 :*5% 46.8 70 47,0 FT CLAY SEax, WIS YATER. .
e fals T BUR. INGTON/KE OKLK
- - fu,
H o {35 —
: 50 -~ >
2 .14.7] 100, 4 » Lo
z FLE| (YRR GARLa I ]
= % R
= - SRS E 1
» “ 4 &2 16 4
£ =2 1Bl
o |4.3'3.1] 88 85 1T é 8 eles n
gl - -] 55.8 70 58 FT QUARTZ FILLING.
e o |20] s
- £ -
g 1,00.0 0 . bad
: . 3 53.0 10 6.5 FT BECONING FRESIER WITH
.02} 30 | £ > HIOLY VEATIERID 200€S MO SOE ;
5 (7 ° TYLOLITES. RD-RIX OUALITY
5.0i13.6f 12 [O0.01| 20| S I DES) S TION
-t é FOR EADH RIN.
- AP AVERALL LEMCTH
] oF CORE PIECES
LPoLOEST PILCT
< =l O CORE FRow
5.0/0.8 = = A
T AL SOIL M0 RO
568.4 T - COLOR DESCRIP-
67.5 70 73.0 FT LIMESTONE, MAE-CRaY, TIONS FRON THE
T FRESH, MARD, CRYSTALLINC, WITHN OCASS]OMAY RS CNF ouat
10 41 - l;:::s NO PATOHS OF WITE MO GRAY PRINTED 8Y TiE
5.0{5.0! 100 - . SEOLOCICAL SOC1-
& £ OF MERICA,
1948,
%29 |m —
’ p BOTION OF BORIMG AT 3.0 F1. BORING
E CROUTED 10 SURFACE ON
S0 . mt L 'Y
. Rk ey r ADJACINT T0 ASH DISOUNE L)NE s
GEOLOGIC DRILL LOG
G-5
AS INTERPRETED BY F[GURE B-13B
ALAN BENFER, 1992.
REPOART NO.: EXMIBIT NO.:
| _ DOE/OR/21548-164 A/PI/157/0892
ORIOINATOR: ORAWN BY: DATE:
JDC SRS ) 8/92




LY {4 . t- N -N DX
GEOLOGIC DRILL LOG FUSRIP - WCLDON SPRINC SITE s | 1wy | e
: W R COOMOMA TLS el I WORC, v Y
$OUTH 0F- ASH PO N100, 450 51,150 [ -
Man TarLTD 'mn CLOTEQOOLOCY INC. [ wad M0 wa ol X [ovtmms 715
onay | snoms [T EGR/GEORGE MTTHEWS!  e-es/aue-ise B ns
N IO ISD CON Boxld jSamis D10 & tal (eaar DL P Twil. G0 TR
= 20/ [ 3 I - ER1 BIARS
A ( SmaiD 8L /1 &L TBE DT 0 B BADETn T~y n
MO LBS/30 N [ URDE UE
lﬂai i g e :
E E ) 8 o
.’.E 5|E :,-g arvatws E i BUCPTON 9 OASITATOY b ven
; = ! 5. A . 5 = ' ST o
§i8le H Eaa 2|8 Muism. T
2 cslimog|wog! 6397 10
- 477 |[9.10 16.0 F1 SILTY iy, MOOCRATE BROW | 0-33.5 77 ORILLED
:/ (SR 4/4), MOTILED WITH SEOIWM LIGHT | Wi SVAIN 0O MOL-
by / =] GRAT(NG) SILY LEMSES, YOIST, STIFF 70  |LOV STEM AUCERS
- / VERY STIFF, TRACE 10 SO€ FINC CRAVEL  |USING CINTER PLLC.
= : / ! (PRIKIRILY 10€QS W0 IETRORIC COPS]
Slwper w ] a1 :/ 1 1TI0N), PYRQLUSTE STRINGERS. 0 10 16.0 FT BORE
s /4 AS RADIOLCSICALLY
2 LOCSED BY
] EXERIN
J / . AN TTICAL
S5 :/_ F’nc"-/lf“’ . G
Al R SLM I U I N I :/L_z- ) ; ‘
| 10 / . 6/20/86
— :/—‘ o WY B2 NFFECTED
S| 2 2 ke le v0clesi, :/ 3 BY INCOALETE
’ ] / - BREADOW G
Sheju] o | s|o|mn j/. CLEAR WD
. :: :/ H _ LELBY TUBE STUX
' KA {16010 22,5 F5 caveLey CLaY, D In #&mm
IR h YELLOWISH ORWKE 10V 6760, 301S7, WD [S1T P00
b R s i RO Witk Llen curnn e DERT SRAVLL. LNTE) e 0
hae| 313 | s s 7 L : .
zoi : Clow TN 7.5 FT AR
. o4 1 REFUSAL
- ¢ 2).5 70 5.0 F1
.'J* \8ID TRICOE RQLLER
110 STARY
616.2 . s TS : BT 10 STARL. e
23.5 70 40.0 F7 L1MSI0E. LIGHT .
25 1] BROWNISH GRAY (STR 6/1), MEDIWN SOFT o o 70 €70 F7
xal2.002.00 100 T1° | 70 MEDIUM MARD, SEVERELY WEATMERED, CORED ¥ITH K08
e ] VITH IOOERATE BROWI(STR M/4)CLAT SEWG, | e &0 Bo
, 3 CHERT GRAVEL, SENS (P10 1.6 FT N [1cor -orr
s ] TrH,| MICUESS, INTERBECDED WITH SEXI- - i WiTth 4O
Ies.001.00 33 — '= CONPETENT OIERT LENSES OR LATERS. e nb,
» 45 el THH D
guss ! | 1M
L? Y R //"f " 1 a1 04 D
RE! i wd
eEe.001.3 n x| Res
PRe ]
047 |35 1
Lyl g LYy
S anon LD T SOUTH OF ASH POO c-6
GEOLOGIC DRILL LOG
. G-6
AS INTERPRETED BY FIGURE B-14A
ALAN BENFER, JULY 1992, | —
DOE/OR/21548-164 " A/PIf158/0892
ORIOINATOR: JDC DRAWN BY: SRS DATE: 8/92




R

‘ oLt &8 o EIT B =
. CEOLOGIC DRILL LOG FUSRAP - WELDON SPRWGC SMTE wo2o | 2w2 T
' }‘ 1 wumo
= [, IUT 4
Eeifh BRE Jis e : .
_! Biesie, i Brvitem E i ROTTE a0 - "D
Bl -‘Fi 2l X ‘ ! s o
!l 9 iE" !lg ‘3 !ls SmLss, [T
= ~ P oean s
. & j /'
-~ B&sﬁ‘ (¥] "
JTL %l (g) 5
P . . AN _(H T (3)
T T Reseduem | 3TETEL
: - PHE
£94.7 lo: — T &4 12 O
. TL] | 40-0 70 54.0 F1 LIMSTONE, DaRt YELLOV- 8 83 e ™
S 194 ORAMGE 1 1OTR €/5), MEDILM HARD,
T I " | MOOERATELY MEATMERED, VUKCY, OCCAS]OMAL
indde LT | STIQITLS, MORIZDNAL FRACTRES W TH
FORE ¥ ROUGH = PLANAR 1RO STAINED- APERATURES.
' 53T
41
4T
AD0ED 4 SALLONS
: e % 49.0 70 54.4 /1 SEVERELY MEATHERCD ZOME,| OF BLELACH 10
R o13.07 . 60 .| BROREN, JROW STAIMED. REAK DO QLR
1> d KD, WP LAED
. FOR. s AT 26.0 FT wEX
u NE BROKE DOW
PR WO PAXER TESTS
| ) $4.0 10 63.2 FT LIMESIOE, BROWISH ERT PLRS ORED.
ns 85 ~
s | GATISTR 411, WP, MODERATELY
meld- 07371 8 WATHERED, MO APPARENT FRACTLRES,
' " Foxe! 2| cczasions THIN SLE INTERBEDS.
4 g
e e
"3 S T 4 RODSROCT QUL ITY
nel1-08-07 114 2 ;
L 1 . DESIOUTION
R E é FOR EACH AN,
. WAV LENGTK
576.5 B33 T 70 67,0 FT LESIOE, WOIO Gt | OF CORE PLECES.
, 0 | (), WaRD, SLIGNTLY WEATHERED, LP-LOCLST PIECE
: L =) ST TIC, OF CORE FROM
woel2.00i.8] % £ADC RN,
2.1 e )
= - BOTION OF BORINC AT 61.0 F1. BORINC AL SOIL AND ROCK
] SROUTED 10 SURFAZE O 6/20/86. COLOR DESCAIP-
] : ‘| Tioos PO THE
3 1
; PRINTED BY D
. GEOLOCICAL SOX1-
J ETY OF NERICA,
g 10,
]
Lyl -{umt .
' et mPIODN AN l SOUTH OF ASH PO : -4
GEOLOGIC DRILL LOG
G-6
AS INTERPRETED BY
ALAN BENFER, JULY 1992. FIGURE B-14B
REPORT NO.: ) EXMIBIT NO.: ’
DOE/OR/21548-164 A/P1/159/0892
ORIGINATOR: DRAWN BY: . DATE:
I JDC l .SRS 8/92




WELDON SPRING REMEDIAL ACTION PROJECT | v 3
. Shet e
: : {Project Numoer. " :
BOREHOLE LOG - _ e
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e — — P : - . :
Geotechnical ‘Investigation Phase 11 ‘1:38'?‘5:;t’;i"gu?']';?aqug?”m“‘y
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N.100609.25 W.50679.21 (AEC) ' Hannibal Testing Labs
Dnli Make and Mooet: £ 83 “Qq Depth Too of Rock: Casing 8 Sae: Hole Sixe:
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8] w| 2| | & |—man -2 |Name, Gradation or Plasticity, Panticle Size Distribution,
5|z23| Z |28 | 3 | ¢4 s |  |Color Moisture Content, Retative Density or Consistency.
H w [¥3 ] O ™ F o |Soil Structure, Mineralogy, USCS Group Symbol
o|883| =z |2 | ® [ .
0 Augered [2235D-2.0 Road base rockfill (limestone gravel)
j , FILL 2.0
= 1 [FLAYLY STLT, nonplestic, mottled yellowish brown (10YR
42.5 [SS |17 |3-3-% W B/4) and very dark grayish brown (10YR 3/2), damp,
5.0 |01 7 j Eer aanr;n(():lz I;lsebsnabundant. (202 clay), siltier at |
. Y op, sti . ).‘ L | LOESS g0
“15.0 |sT 7 CLAY, highly plastic, mottled yellowish brown (10YR
- 102 |17+ /5/4) and light gray (10YR 7/2), damp to moist, minor -}
7.5 . /FEOX blebs, stiff (1.5), CH' FERRELVIEW =
7.5 |SS . E=3-3 /:LAY. as above, slightly siltier, pp=1.5, CH with =
T o {03 18 6 phitish concretion (lem), no HC1 reaction . 4
10 < ' :
10.0[sT / : ' : 10.57]
] 04 / CLAY, as above, increzsed light gray (10YR 7/2), MnOx-
29" stringers- and FeOx blebs, pp=2.0, minor fractures, CH.
112.5 . . X . FERRELVIEW
J12.5158 N LEESE) { JELAY, as above, minor very fine gravel ¢<5% slicken-
14.0l05 |18 8 ./ #ides, increased yellowish brown color, pp=2.5, CH
15 / ILTY CLAY, slightly plastic, sandy(5%) very fine, —
15.0(ST / ttl?doyellov;';?h brown (10YR 5/8) and minor light
- . /o ray (10YR 7/2)(sand), dry to d fine 7]
06 29" / pn chert§ suban?u?ag tor"‘s'ubgouggzan ?}Raxgs:%:?r’\ég?gru
.S : ndan blebs, hard (4.25). TL. 5
<17.5 3; 18" 3';’;3 ©JAISILTY CLAY, as above with predominant yellowish brown]
J19.0 (10YR 5/8)5 10% grave)l fine to 1 cm, dry, subrounded -
20 Almafic gravel, hard (>4.5), 5 mn FeOx blebs, CL ]
20.0|sT SILTY CLAY, as above, pp=4.5 i
T 1% |- CLAY TILL
de2.5] . % . .
~22.5]SS . 13-5-9 SILTY CLAY, as above, some vertical fractures with
24.0109 18 14 leaching, damp to dry, abundant MnOx, some mottling,
- g pp=4.5 ;
25— Sample ST10 on next page =

BOREHOLE LOG
GT-61

FIGURE B-15A
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WELDON SPRING REMEDIAL ACTION PROJECT
3 ' s“"_l__d__}_
' {Progect Numoer.
BOREHOLE LOG ' WP-117
ol Number
l 6T-61
ropect. o Locavon: .
Geotechnical Investigation Phase 1l
SAMPLE Rl SOIL DESCRIPTION
nsy <
5 w| 2 T E MIRT Name, Gradation or Plasticity, Particle Size Distribution,
5 22302 |28 B | ews Color, Moisture Content, Relative Density or Consistency, -
o]|aSk Wl a3 o N Soil Structure, Mineralogy, USCS Group Symbol
sl8sa | z |22 | ¥
25 25.0{ ST SILTY CLAY, as above, increased sand (very fine)(20%),
=1 10 {30 minor gravel fine to very fine, dry, pp> 4.5, non- -
4275 plastic, vertical fractures with leaching, CL . -
J2775] ss {1 [8-8-11 [/ SILTY CLAY, as above, very silty and sandy (30%), -
25.0{ 11 19 - W' J9rading to CLAYEY SILT a2t bottom, vertical fractures ,
leached to light olive gray (SY 6/2), pp=4.5, dry -]
30 : [CL-ML : CLAY TILL ~30.0]
30.01 ST 20 /- ASILTY SAND, very fine grained, brownish yellow (10YR
=31.6]| 12 20 6/8) cry, hard(>4.5) MnOx streaks, no gravel, SM.
6/20 - L / : - CLAY TILL.? )
LBILTY SANDY CLAY with 10% fine gravel, slightly plas-
—32.5} Ss 16" A=7=3 Altic, damp to moist, yellowish brown(10YR 5/5), with =
3¢.0] 13 1¢ labundant vertical fractures stained with MnOx and
35 -/ /Neached, very stiff(3.75) CL CLAY TILL '_
= CvOIGRAVELLY SAND fine grained, dry to damp, brownish . ==
35.01 88 [ g P650-85/c- ¢l e 0w( 10YR 6/8); Gravel s coarse grained(CaC03
6.5 12 S0 IS kemented S5(10%)); very_dense, SH.CLAY TILL(BASAL TILL?T]
. [}| Hinzerbedded CLAY, STLT and SAND, mottlec yellgwisn
5375 ss 757 14/ Aprown(10YR 5/8) and light gray(5Y 7/1). 60% clay. is |
,e'o 15 18" 17 7V 'Adry to damp slightly plastic with abundant MnOx string-
— “clers, vertical fractures, sand is in pockets fine to
) ) 7 pedium grained(gray), only minor very fine gravel, -1
0.0} SB 7-10-18 '*'H.FEOX nocdules, CL : :
:1.5] 15 [22" 28 .-V" As above, more clay(75%), abundant FeOx nodules, damp-
S 0to dry, minor fine gravel, CL :
N S YA Y. mn i clay il 82,57
] CLAY TILL? ]
p T i
5 CLAYEY SILT, mottled 1ight gray(2.5Y 7/2)and yellows—
£5.0155 | g, [B-10-11 ish brown{10YR 5/8) with 3cm microcrystalline, angulan
TRE.S 17 21 1imestone gravel piece at 42.7'. Silt is nonplastic,
. damp, with abundant -MnOx stringers and FeOx stain, J
[ dvery clayey at top, very stiff(2.5) CL
- ! BASAL TILL?
PO [GRAVELLY SILT, as above with 30% subangular chert
:.’?'0 S8 12" p-36-40 |, gravel, silt is clayey, light gray(10YR 7/2) with  _
* 1.5118 50 > IFeOx mottling, damp to dry, dense ML
-1 | ke -
] RESIDUUM
-—) See next page for sample SS19 description.. | e
BOREHOLE LOG
GT-61
FIGURE B-15B
REPORT MO EXMIBIT NO.:
DOE/OR/21548-164 A/PI1161/0882
ORIGINATOR: JDC lonwu eY: SRS DATE: 8/92
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WELDON SPRING REMEDIAL ACTION PROJECT : 4
: Sheet sof 3
: ' . . : ! Propct Numder. -
BOREHOLE LOG = o2
GY-61
Proyect . Locauon; g
Geotechnicza) lnveshgatlon Phase 11
SAMPLE e SOIL DESCRIPTION
& TeSY .
3 wl 2| 1 E jStanl 8 Name, Gradation or Plasticily, Particle Size Distribution,
5| z3s £ |22 | 3 | eas |2 [Color Moistre Content, Relative Density or Consistency,
SlaSe| w j&gx| & N) I | Soil Structure, Mineralogy. USCS Group Symbol
olgsa| =z | X2 | ¥ %S
Es p5.0|ss | 4. |6-7-8 CLAYEY GRAVEL, brownish yellow(10YR 6/8) with poorly |
p6.5 | 19 15 sorted subangular chert gravel, fine to 4 cm with
- MnOx dendrites, some very coarse sand (fine gravel) -
] and minor silt, damp to moist, GC n
RESIDUUN _
=1 Auger refusal , 59.5 T
50— Top of bedrock at 12:55 p.m. 6/21/89 —
N Borehole grouted to surface mth Volclay. bentonite
grout.
_ *Falling Head Test at 51.5', take = 48 02/10 min i
~ h After pulling drill pipe determined rock piece at =
e end of pipe. Pipe may have not been seated prop- __|
erly.
o ’y

BOREHOLE LOG
GT-61

FIGURE B-15C

REPORT NBOEIOR/21548—164 EXMIBIT NO.: A,PU162I°892
ORIOINATOR: JDC DRAWN BY: SRS DATE: | 8/92




G} 48 werT m st :
GEOLOGIC DRILL LOG FUSRAP - MELOON SPRING SITE 14501-201 | 1 @3 er .
3 . MLl 300 v |G
tm o BL0G. 401 . K100, 450 ¥43,500 - F 0 .
C734 ansc DLDR CEOTECHNOLOCY INC. DAL M uD WO wal IST (UMD 1) [ I !ﬂ't [T
6/6/% | 678/86  IxuRT JAEGER/GEORGE MATTHEWS  CNE-45/QE-1%0 s-vass X0 - &0 nY
o T Tal ) L 8013 SIS GLTOP OF Caset  (GAomO D Wi e sATD Cgl% %% 2 -1
Ly ] 6553 Q.0/603.8 00623
Saal aea» SOONANL - TS LD B ML OADETN LoD #Te
HO LES/30 N ) LAVROCE YOUG
:} Sl
5 !’5 FEiR . s =T oe
N S — N
2 I. -k ée ; ¢ ; - ] "o AT,
g x e § EEj=_ 4 - : CastalTD OF
=g ‘!’;}E £ [E25] g3 gz tse. [T
3= g14iposive 0 g 6 :'/ {
f [ 1o 0.5 FT GRAVEL,/ KEDJLM CRATIKS), 0~-30.0 FT DRILLED
] / LIMESTOE, TRACE ORGANIC DEBRIS, ROADBED WITH BYAIN €O HOL
;/ 0.5 70 15.0 F1 SILTY CLAY, DARK GREENISH|LOW STEM AUGERS
- . -/ CRAYLSSY 471) TO MODERATE YELLOVISH USING CENTER PLIG
- . L VA sRomom s/, sCIST, M1 STIFF, L - oy,
§-‘: sl s s | it ./ 10 STIFF, MOTILED WITH MEDILM GRAYINS) [ 7=~ #
5 =/ /1 sit1 Losts, OXIDIZEC ZONES MEAR BOTTOM: i
]/ o um +&-o 0 %0 10.0 FY
j Leess ~ G BOFEHOLE WAS
n / Z" e : RADICLOGICALLY
] / Loe s LoD 8y
O PR ] / N g.o CERIN
?—o‘ 18°(13 13 5 l E _/ 2 ] ANAL YTICAL
.'_"1/“ . CRRATIN,
. 4 /__ _;(rra/ V/;e»/ /7,‘ tr /_,—,,.;
S laote.of  pseed o lven P “’j/a ' GT-SE
§§ 18019 12 511 70 . IYES
/7] 115.0 10 26.0 FT SitTrgar, (1647 BROW
: (SYR /6), WOIST, VEIRY STIFF, SO FINE
3 % CRAYEL, PYROLUSITE: STRINGERS.
, 7/
Spelacy n s | 1 :%s e .
d :/— Cigw {ili
1/— ’
S lof2.o)  pustes ' :/5
3 2002 kED 8 100 PS) ,/
525 180i240} 98 10 ] 1
SN . .
- 9] (1
\ * ] 76,0 70 30.0 71 GANVELLY G, LIGHT | aaan ool
‘ 3 BROW(SYR 6/6) T0°DARR YELLOWISH ORAnGE | A1 30-0 F1.
{JOYR 6/6), MOIST; HARD, VERY L1GHT GRay)30-0 10 15.0 FT.
e 57 ] (NB), MODZRATELY WEATHERED, ANGULAR ORILLED WITH NXB
3 14 9* | 50n in 1 w.n GRAVEL, TRACE T3 SO FINE-GRAINED| D1AOND 1WPRiDUTEY
30 NN0Las. sinips CORE BIT AND
1 st 30 0 TO'34.3 FT VIMESTONG, DARX YELLOW- |FRESH WATER,
] 1.2 TV | 194 ORMNGE(IOTR 4761, MOOCRATELY SOFT, _—
1Ry oo ol o [ 3 | 3 3| SEVERELY WATMERED, ¥ITH MOOERATE BROWN | e
L 1100201 90 L4 Bz (5 341, aar sius with okt s | 50 13
Fort] Yo ir -2 P‘ 1 3 AKD SEM}-COPETENT CAERT LAYERS. it °-;n
2.7 ] '] e L. L * 0. *
r 22 [15.8 3 -
» ¢ al m
B aon P WA, LAST OF BLOC. 407 4. _;,4,4,_,, Gt
GEOLOGIC DRILL LOG
G-8
INTERPRETATION OF UNITS FIGURE B-16A
BY ALAN BENFER, 1989. .
REPORT N EXNMIBIT NO.:
DOEIORI2 1548-164 A/P1/163/0892
ORIOINATOR:

JDC

Iomwn [TH DATE:

SRS 8/92
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GEOLOGIC DRILL LOG

2000 PETOMR VOTHDR

14 o R -9 DEXT w0, al
" FUSRAP - WELDON SPRNC SITE U520 2o} c-8
Sl R p o
HHERR X o =3 " soms o~
HEME g e oty ==l A LS,
E :! .lz - 258 » Wivaton E v |3 R0 ROV AD BASSITANON A RTIW
=] wl® = 4 - ouncTD o
52 1 S{!g iTH a3 E!E 8 N 1Y
i e Y E ge3 |35 : _
k0| 0 | 8 = 34,3 88.7 7Y LIMCSTONE, BROWNISH CRaY
; {SYR 4/1) TO DARK YELLOWISK ORANGE
T1] | (10YR 4/6), MODERATELY NARD, MODERATELY
3= | 10 sLIouILY weaTHERED, STYLOLITIC, wuGsT
FI] | cuiRT LiveRs oR ODWLES, MOLZONTALLY
2 FRACTURED WITK IRON STAINED AND CLAY
40 ~ ] FILLED ROUCH-PLANAR APZRATURES.
L . =y i BN 02
883 |« : RCD » S2x
5 42.0 TO 44.0 FT CLAY FILLED CAVITY. WP w03 FT
e _ 2778k : LP & 0.6 FT
taeflog | 1 oy |4 KLL :
CORE 27k F& =4 |Lad=|4s = .
B s ¢
4.0 Yo |V E
L @0 2 9 3
— . O 2
/0.0 _t{ L' rn’ : ’of-./
qu-'—'-
:J_-J'
s0 -3
b o
T} | 52.6 T0 SE.0 F7 ERCKEN ZONE. AV
NG A T - R ? *
welewligr s [7en-dpes £ave B v . 5
o 1 P M == e
i el S 1 55 = WP ov 0377
s.20 i LP 2 0.5 FT
SFo| — T
. — S L
1 | 2207 Ve T RCD + 851
o - == P s 0.3F3
Yitielre]| wo 57 = WP s 0.7FT
o 171 U o
ne :}T—‘n
N
|ear: | =5 J LA
g B Ly ol .
. 2 rerrr) P EATI4 S RGO » 382
295 14 =2 é ¢y 6992 ¥ s 0) R
566 |63 ==0 LA e FT
’ U x| 687 70 15.0 F3 (TuEsionE, BROMISA 6800
e 10 SHE| cRavesyR 4710 10 KEDILN GRAYINS), HARD
:;L: oot 100 ] SLIGHTLY VEATHERED, CAERT NOSULES WITH
bt 4] | vues N cuzat,
13 o
1 al. / / - w 2
/ $80.3 |15 +— . E)
YL a0l .o,
R Pop. siPa Re “[AST OF BLOC. 407 c-8

INTERPRETATION OF UNITS
BY ALAN BENFER, 19889.
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MORRISON-KNUDSEN ENGINEERS, INC.

A WOARIZOM RRUDEEN COMPANY

'GEOTECHNICAL BORING LOG

1 5

Sheol of

ect Number.

KE 9423

'GT 55 (G'r-2355)

PrOSSRAP GEOTECH DRILLING

Location:

Approx 33' E. seismic 1ine 02 Sta 4+67

Coordinates: .
(AEC) 100490N -

49937W

ing Contractor:
Hanm bal Testing Laboratories

Oritt Make and Mocel: CME-S5 7" Hollow "7 |Depth Top of Rock: Depth Casing 8 Sze:  [Hole Sze: 7" Auger
Stem Auger;.Core: NQO Wireline 33.0 ) 31" 1.0.1 2.98" Core
Elevation: Mglomwn.w&umg Depin Bontom of Hole: :
655.6 ft. G.S. Vertical 53.0
water Level: Fluid & Aaditives: . Date Suart } Date Finish: Logger: P
iy Clear Water 08/19/88] 12:00 n8/24/88 | A. Benfesrch "
SAMPLE e AT SOIL DESCRIPTION
TESY
zl Ll o e | E |Resas 'L [Name, Gradation or Plasticity, Particle Size Distribution,
=28 S| ww £ .e-.s- |- @ [Color. Moisture Content, Relative Density or Consistency,
—on I3 we® o 8°-8°-6 o 2 5 £
5 st | W laZ | O ™) 29 | Seil Structure, Mineralogy, USCS Group Symbol
o|gsa| z |¥z | & S
0.0 |SS 3.7.11 ;’}:sm, very dark grayish brown, (10YR 3/2) with
-11.5 |01 5" | 18 | k| |eangular 1imestone gravel, roots 0.0-0.2'. Pale 9
- ' yellow (10YR 7/4)) at 1.4', dry. ML FILL -
73T [ SiTt, brown (I0YR 573). slightTy clavey, mottTed -
02 with gray (10YR 6/1), damp to dry, hard (4.5) ML
5 5.0 : Y|1|Clayey silt, yellowish brn (10YR 5/6), stiff (1: 5),_|
5.0 |[SS [12" [1.3.3 |} |4 |demp, ML FILL  6.0]
6.5 {03 s U/ smj(cm)/, olive gray (5Y 5/2), moist, Stiff (2.0)
8/19 - silt (40%) CL -
8/22 475 [ST |19 : LOESS .
g 04 ' N
10__{10.0 A« P.P. = 2.0, less silt, CL-CH 10.0}
10.0{sS [12" [3.6.9 Y, Sﬂty Clag , mottled
13 |95 : 15 - 0, very stiff, gray (5Y 6/1) and brash -
YR , mi in
I - ye'l'low (10YR 6/8), minor Mn0Ox FERRELVIEW =
—112.5|ST |25" ) Clay, mottied light aray (10YR 7/1) and brownish
d |06 /F//yenow (10YR 6/6?, moist - tio wet, very stiff 1
15115.0 = /(2 §)» CL-CH FERRELVIEY
: 2.4.5 / . : ] .
-:: 2 ?3 14" 9 /-. P.P. = 2.2, trace sand ( < 53), moist _ -
-117.5|sT |20 / -
- 08 / p.p. = 2.75, mottled brownish yellow (10YR 6/6) -
an 2.0 A and light gray (10YP 7/1) and black (~1n0x) 20.0
27.0]ss [18" [4.8.11 V‘ 10% sand and fine aravel, (i -
e 13 A ASilty clay, sandy (20%) and fine gravel (5%), N
B /mott'led brownish vellow (10YR 6/2), light gray
22.5|56  [12" |5.9.12 YLAA(10YR 7/1) and black (MnOx), moist, hard (4.5+). . o
24.0}19 21 VA ACL-CH
. / P.P. = 3.0, very stiff, 20% sand CLAY TILL
25— 2/ : _ —

GEOTECHNICAL BORING LOG
GT-55

FIGURE B-17A

N N E/OR/21548-164 """ "> A/P1/166/0892
ORIGINATOR: JoC DRAAWN BY: SRS .TDATI: 8/92




@yonmsow&q_ggssu ENGINEERS, INC. | |

Project
A WKE 0423
[*“6778s (o7-2855)

"GEOTECHNICAL-BORING LOG

WSSRAP 6T Drilling Woarox. 33' E. sefsmic 1ine 42, Sta. 4+67
‘ BAMPLE Ll SO, DESCRIPTION
§ wi 2 el & ._'_'":":‘1_ 2  |Name, Gradation or Plasticity, Particle Size Distribution,
z2s s ay § g § Color, Maisture Content, Relative Density oz Consistency,
5 §=’§ § t; o ™) 29 Soil Svucture, Mineralogy, USCS Group Symbot
DN = [3 0 o 2
25.0] SS | 18"| 3.5.8 [/ ]Silty .Clay. sandy (15%), fine gravel 1/B-1/4" (1%%),
06 ¢} 11 13 [A /A mottled brownish yellow (10YR 7/6), 1ight gray . -
A % V<|(10YR 7/1) and black Mn0x stringers, moist, very i
- - ‘/fAstiff (3.3). CH. FeOx nodules. 22.0
27.5] SB | 12"14.11:16 “ :
§39.o 12 21V /cray, 155 fine gravel (1/8" chert), mottled, red. i
%/ 7Z)|(10R 5/6), 1ight gray (10YR 7/1) and minor black,
30 . v almoist, very stiff (3.5). CH —
T .32.30&,”/ ! .
T8 43 1 _u'a: - Gravel, (chert), clay matrix (25%) red brown 7
- :44(SYR 5/4). dense. GC. RES 1DUUM . =
~432.5]SS 0 [Rods 4 .
d 1 Bounc ing T.0. 33.0 auger refusal 1:40 8/22/88 -
35 — Switched to NQ core at 33.0', to 53.0°, —
i pages 3-5 : J
el 41 ’
-140 _| S
4 -
- _—
- -
] ]
— PR
GEOTECHNICAL BORING LOG
GT-55
FIGURE B-17B
REPOAT NO.: EXMIBIT HO.:
DOE/OR/21548-164 A/PI/167/0892
A TE:
ORIQINATO JDc ORAWN BY: sRs DATE; 8,92
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