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Re: Saltstone Disposal - Z-Area
Savannah River Plant
MRCE #6329

Gentlemen: .

In accordance with Du Pont's request, we have evaluated subsurface
conditions for the saltstone vaults in Z-Area. Presented herein is our
summary  of subsurface conditions, laboratory test data and
recomendations for foundation support. !

EXHIBITS

Boring Location Plan
Geologic Sections 1-1 & 2-2
Gecologic Sections 3-3 & 4-4
Geologic Sections 5-5 & 6-6
Geologic Section 7-7
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Drawing No. B-1
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Summary or Laboratory Test Data
{2 sheets)

Summary cor Laboratory
Permeability Test Data
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Plate No. 5 Consolidation Test, Boring
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Settlement Summary
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Settlement Summary

Drawing No. S5-3 Stage 3 Vault Loading
Settlement Summary
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Appendix Logs of Borings Z-201U through

2-225U



PREVIOUS MRCE REPCRTS FOR Z-AREA

We have performed recent foundation investigations in areas
adjoining the proposed saltstone vaults:

1. Residual Salt Disposal Facility DWPF, 2Z-Area, Savannah River
Plant, dated April 22, 1985. This report included a summary of our
foundation investigation for the Residual Salt Disposal Facility and the
Primary and Auxiliary Sedimentation Basins in Z- Area.

2. Operations Building, Residual Salt Disposal Facility, Defense
Waste Processing Facility, 200-Z-Area, Savannah River Plant, dated
April 23, 1985. This report summarized our foundation investigation for
the Operations Building. :

AVAILABLE INFORMATION
For our use in this investigation, Du Pont provided us with these
drawings which were used in preparation of this report.

r

1. Du Pont Drawing W780541 dated January 10, 1986, titled Z-Area
Saltstone Dipsosal Soil Boring Location Plan.

2. Du Pont Drawing W731424, dated February 1, 1983, titled
Residual Salt Disposal Facility, Layout, Civil.

3. Du Pont Drawing W780623, dated December 24, 1985, titled
Saltstone Surface Disposal Vaults, Sections & Details,
Concrete/Steel, Structural.

SITE DESCRIPTICN

The Saltstone Disposal Facility is approximately 100 acres,
situated east of the intersection of F and 4 Roads, as shown on Drawing
No. B-1. The site is on top of a plateau, gently sloping towards the
northeast. from about Elev. 295 to Elev. 277. Prior to clearing, the
site was a pine forest. New facilities include 21 reinforced concrete
vaults; each vault is approximately 100 by 600 feet in plan and 25 feet
deep. The vaults include reinforced concrete walls 18 inches thick,
partitioning the vaults into concrete cells 100 by 100 feet, supported
by a reinforced concrete slab foundation. The base slab is 24 feet
thick and founded about 13 feet below original grade. The partitioned
cells will be filled sequentially; it is anticipated the saltstone will
be poured like concrete and harden within about 30 days to a strength in
excess of 2000 pounds per square inch (psi.} Therefore, the filled
vaults will be similar to massive concrete blocks.

Ultimately, the vaults may be backfilled and capped with two feet
of clay plus five meters of soil over a poured concrete roof. The
maximum bearing pressure anticipated on the foundation is 4.3 kips per
square foot (ksf) including the weight of the vaults, saltstone and
concrete roof. If the soil cover is placed, the total base slab loading
increases to about 6.4 ksf.

The vault closest to F-Road, on the south side of the site, will be
constructed first and is intended to contain about one years saltstone
production. The adjacent vaults will be built as needed. The vaults are
arranged in groups of from one to seven, as shown on Drawing No. B-1.



in accordance with your request, we performed a final foundation
investigation for the eight vaults on the site's south side and a
preliminary investigation for the 14 remaining vaults forming a future
expansion area.

SUBSURFACE INVESTIGATION

Previous investigations in nearby S-Area have identified
potentially compressible deep clay layers that could cause significant
settlements under the heavy net loads imposed by the saltstone vaults.
Investigations in F-Area about two miles southwest of Z2Z-Area, have
identified highly leached zones of calcareous soils and limestone within
the McBean formation about 110 to 130 feet below ground surface; where
highly leached zones are present there is the potential for gradual
surface subsidence. Therefore, the subsurface investigation included a
program of deep borings to determine the properties of deep potentially
compressible soils and the nature of the McBean formation beneath the
vaults.

The boring program for the initial eight vaults included a basic
grid of 17 split-spoon sample borings spaced approximately 200 feet on
center and extending through the McBean formation to depths of
approximately 160 below ground surface. In the areas of future vaults,
the preliminary investigation included six deep split-spoon samples
borings, to establish a general soils profile. Undisturbed samples were
recovered of potentially compressible soils at selected depths in the
initial 23 borings. As the work progressed two borings were added in
the vicinity of the initial eight vaults,to recover undisturbed samples
of the deep compressible soil layer. Wellpoint piezometer installations
were planned at five representative points to determine ground water
levels across the site.

At the request of Du Pont, the program included special provisions
to determine the permeability of natural soils in the interval extending
from vault subgrade to approximately 15 feet below subgrade. In the
three piezometers horeholes for the three initial vault groups, field
permeability tests were performed in the interval of concern, and
undisturbed samples were recovered for laboratory permeability tests.

The borings were made between March 11 and May 22, 1986 by Davis
Drilling Company, Inc. under the continuous inspection of our Resident
Engineer, Peter E. Bleiweiss. The borings were advanced with rotary
drilling techniques using a bentonite based drilling mud to stabilize
the borehole. Piezometers were installed -in boreholes advanced with
rotary drilling techniques without the use of drilling mud. A total of
19 undisturbed samples were recovered for laboratory testing. All of
the samples recovered were shipped to our office for review of field
classifications and laboratory testing of undisturbed samples.

GENERAL SUBSURFACE CONDITIONS

The subsurface conditions are shown in the form of eight schematic
geologic sections.on Drawings Nos. GS-1 through GS-5. Sections are
shown in plan on Drawing No. B-1; the logs of all borings with
individual sample descriptions are in the Appendix. Boring information



displayed on geologic sections includes: sample number and type,
location, standard penetration resistance in blows per foot, natural
water content, and field permeabilities.

The subsurface profile consists of complexly interbedded clayey
sands, sand and clay layers. Geologic sections have been stratified
into seven layers based on predominant soil types. These soil profiles
are not precise representations of the actual subsurface conditions
which are more complexly interwoven with usually less distinct changes
between strata than shown.

The general strata are summarized in the order of sequence with
depth: '

BARNWELL FORMATION

Stratum S2 - Sand, Trace Silt: Included in this stratum is a loose to
medium compact surface layer of gray brown fine to medium sand,
trace silt and a deeper layer of compact to very compact yellow
brown to red fine to medium sand, trace clay or silt. The surface
layer is two to 10 feet thick. The more compact lower layer of
clean sands is generally found below Stratum S$1, between Elevs. 255
and 220, averages 18 feet thick. 1In the surface layer, typical
standard penetration resistances (N values) range from three to 12
blows per foot, averaging five blows per foot. The deeper layer is
is more compact with N values ranging from 21 to greater than 100
blows per foot, averaging 43 blows per foot.

Stratum S1 - Clayey Sand: Medium compact to compact red-brown and gray
clayey fine to medium sand to fine to medium sand, some clay with
occasional interbedding of fine sandy clay layers. Beneath the
shallow layer of Stratum S2_ clean sands, all borings penetrated a
thick continuous layer of these clayey sands in which all of the
vaults will be founded.

Beneath the southern eight wvaults, the stratum is 22 to 70
feet thick with its base between Elevs. 250 and 220. Noncontinuous
layers of these soils, about five feet thick, were occasionally
found below Stratum S2 between Elevs. 220 and 240. In the future
expansion area, the layer is 18 to 30 feet thick with its base
fairly level at approximately Elev. 255. Standard penetration
resistances typically range from eight to 50 blows per foot,
averaging 31 blows per foot. Natural water contents vary from 14

" to 28 percent of dry weight, averaging 17 percent.



UNDIFFERENTIATED ZONE

Typically at the Savannah River Plant, between the Barnwell
and McBean formations, borings penetrate a "marker bed" designated
as Stratum C2 consisting of clayey sands interbedded with highly
plastic clay layers. At this site, the undifferentiated zone is
often characterized by a marked decrease in penetration

- resistances. We have grouped the more plastic clayey fine sands
and clay layers in Stratum C2. Within the same horizon,
significantly less plastic sands with some clay are grouped with
Stratum S3a.

Stratum C2 - Clayey Sand, Some Clay Layers: Medium compact yellow-brown
and light green clayey fine sand, interlayered with stiff
yellow-brown silty clay, trace lignite. The surface of this layer
varies from Elev. 235 to 225, and layer thickness ranges from five
to 20 feet. MN-values range from three to 17 blows per foot,
averaging nine blows per foot. Natural water contents range from
31 percent in a clayey sand material to 98 percent in clay layers,
with a stratum average of 44 percent. Due to c¢oncern over
potential vault settlement resulting from consolidation. of this
layer, undisturbed samples were recovered for laboratory testing.

MCBEAN FORMATION

Stratum S3a - Sand, Some Clay: Medium compact to compact light brown to
gray fine to medium sand, some clay, trace lignite with occasicnal
sandy clay layers and pockets. Continuous layers of these soils
were found between Elev 235 and 170 interbedded with Stratum S3b
clean sands and Stratum C2 more plastic soils. Generally over the
site's western half and below Stratum C2, layers of Stratum S3a up
to 35 feet thick are interbedded with thin discontinuous Stratum
S3b layers. Over the site's eastern half, the profile reverses
with thin discontinuous layers of Stratum S3a, 5 to 10 feet thick,
interbedded with massive layers of Stratum S3b. T

Penetration resistances near the Stratum's surface, in the
same horizon as Stratum C2, are typically 8 to 15 blows per foot.
Below Stratum C2, penetration resistances are generally greater
than 20 blows per foot and average 26 blows per foot. An isolated
highly plastic clay layer with an N-value of weight of hammer
was encountered in Boring 2-211U at Elev. 195. In Boring 2-210,
at Elev 193, a void was encountered with a three feet thick rod
drop and loss of drilling fluid. However, in subsequent borehole
grouting at completion, the grout take was only slightly greater
than normal indicating the lateral extent of the void is small.

Natural water contents typically range from 22 to 40 percent.
Thin clay layers within the Stratum have water contents as high 98
percent.
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Stratum S3b - Sand, Trace Clay and Silt: Compact to very compact. light
brown and yellow-brown fine to medium sand, trace clay and silt,
Over the western half of the site, discontinuous layers of clean
sands, five to 15 feet thick are interbedded within Stratum S3a
between Elev 215 and 180. Over the eastern half of site within the
same horizeon, these clean sands predominate with layers up to 25
feet thick. Penetration resistances are significantly higher than
Stratum S3a, with a typical range of 40 to greater than 100 blows
per foot. N-values greater than 100 blows per foot may indicate
sandstone lenses.

Stratum 54 - Calcareous Sand, Some Clay: Compact to very compact light
gray-green calcareous fine to medium sand, some clay or silt, trace
shells and limestone fragments; interbedded with some limestone and
siltstone layers. A calcareous stratum, 30 to 50 feet thick is
present beneath the entire site. This layer was identified by
presence of calcium carbonate within the soil matrix, often
discernible by a chalky appearance, and evidenced by a positive
reaction to dilute hydrochloric acid. The surface of Stratum S4 is
between Elevs, 190 and 170. Drilling through this stratum was
characterized by alternating low and high resistances. indicating
presence of limestone and siltstone layers within the calcareous
sands. Penetration resistances were generally greater than 30
blows per foot; about 50 percent of the N-values are greater than
100 blows per foot indicating that much of the layer is rock like.
Water contents range from 14 to 55 percent of dry weight, averaging
29 percent.

Of the 23 borings extended through the calcareous layer, one
significant void was encountered at the top of Stratum S4 in Boring
Z2-217 at Elev. 180. The void was evidenced by an initial leoss of
drilling fluid followed by a drill red drop of four £feet. At
completion, 1000 gallons of cement-bentonite grout were pumped inta
the borehcle without grout return to ground surface, After
allowing the grout to set, the borehcole was filled with grout. A
six inch rod drop occurred in Boring 2Z-210 at Elev 169; however
there was no significant loss of drilling fluid nor unusual grout
take.

UNDIFFERENTIATED ZONE

Stratum Ml - Clayey Silt: Hard dark gray-green clayey silt grading with
depth to a very compact dark gray fine to medium sand, some clay or
silt. All of the deep borings were terminated after penetrating
approximately 10 feet into this stratum. The layer surface slopes
gently downward to the southwest from about Elev 155 to 138. 1In
many of the borings, N-values greater than 100 blows per foot were
encountered indicating probable siltstone and sandstone layers. In
soil, N-values were typically 40 to 50 blows per foot. Natural
water contents of the hard clayey silts were typically 40 to 65
percent.
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GROUNDWATER LEVELS

Ground water level variations across the site were determined by
five wellpoint type piezometers, designated with a "PZ" prefix,
installed at representative points as shown on Drawing No. B-1l.
Piezometers were installed in six inch diameter borings advanced without
the use of drilling mud, The typical installation included a two inch
I.D. PVC riser with a slotted wellpoint, 5 feet long, surrounded by a
sand filter, overlain by a bentonite seal. At completion, each
wellpoint was flushed with water and falling head tests were performed
to confirm the piezometers were operational. 4 sketch of each
piezometer installation and the falling head test data sheets are
included with the borings logs in the Appendix.

We have summarized in tabular form on the geoclogic sections, the
water level observations in each piezometer. The groundwater table
follows the ground surface topography and slopes to the northeast from
Elev 235 at PZ-216U to Elev 216 at P2Z-218. Over the period of
observation, extending from April to June 1986, water levels varied by
approximately one foot.

With the exception of piezometer installations, the borings were
advanced with rotary drilling technigues using berntonite drilling mud to
stabilize the borehole. Mud levels measured at the completion of each
boring are shown on the geologic sections. While these levels are
useful in indicating unusual occurrences, such as voids, the mud levels
are not usually indicative of the stabilized ground water table as the
drilling f1luid forms a clogging mud cake on the sides of the borehole.

FIELD PERMEABILITY TESTS

The permeability of scils was determined in Stratum S1 clayey
sands, in the interval extending from vault subgrade to about 15 feet
below subgrade. For the initial eight wvaults, at three representative
locations, (PZ-202U, PZ-210U and PZ-216U) a series of constant head
tests were performed in c¢ased boreholes with an uncased portion
extending about two feet below the casing. A three inch Shelby tube was
used to advance the hole borehole beyond the casing. Where a successful
undisturbed sample was recovered, 1t was retained for laboratory
permeability tests. In most cases undisturbed sample attempts were
unsuccessful, due to the compact and desiccated nature of the Stratum S1
clayey soils. However, representative soil samples were recovered for
index testing. Since the field permeability tests were performed above
the groundwater table, the boreholes were presoaked at each test
interval until the flow rate was constant, usually for a period of about
one hour,

Typically three tests were conducted at each depth interval to
confirm results; the boring was then advanced five feet and the tests
were repeated. Tests were performed at approximately 5, 10 and 15 feet
below vault subgrade. The field data sheets are included with the
boring logs in the Appendix. Average permeability test results along
with the sample interval are shown on the geologic sections for Borings
PZ 216U, P2Z~210U0 and PZ-202U on Drawings Nos. GS-1, GS-2 and GS-3,
respectively. Permeability test results had a fairly narrow range



from 1.4x10—5 to 6.3:-:10-5 cm/sec. All of the samples were classified as
SC (clayey sands) according to the Unified Soil Classification System.
These tests determine a permeability which is an approximate average of
the vertical and horizontal values.

RESULTS OF BOREHOLE GROUTING

All of the borings were grcouted upon completion, from the bottom
up, using a cement-bentonite grout mix. Careful records were maintained
of the .volume of grout pumped into each borehole, to aid in determining
the presence of significant voids or leached zones. These records are
included with the iQdividual boring logs in the Appendix. The volume of
grout required to £ill the borehole (Vg) was compared to the theoretical
borehole volume (Vt), based on the nominal drill bit size. On the
geologic sections, below each boring, the Grout Take Ratio (Vg/Vt) is
shown. Due to normal  variations in actual borehole size, Grout Take
Ratios of 1 to 3 are common where no significant voids or leached zones

are present. Of the 23 deep borings made in this study, only Boring

2-217 had a Grout Take Ratio greater than 3. In this boring a four
foot rod drop occurred at the top of the calcareous stratum, from Elev
180.5 to 176.5, and complete loss of drilling fluid occurred. In
subsequent grouting, 1000 gallons was pumped into the borehole without
return, which is a Grout Take Ratio greater than 11, indicating the void
or leached zone has significant lateral extent, After allowing the
grout to set up, the borehole was subsequently filled with grout.

LABORATORY TEST DATA

All of the jar samples and 19 undisturbed samples were shipped to
our office. All field classifications were checked for conformance with
the Unified Soil Classification System and revised when necessary.
Natural water contents were determined for all samples with appreciable
plastic fines content. Tables Nos. 1 & 2 summarize our laboratory
testing. The program included index tests, consclidation tests, triaxial
shear tests and permeability tests. ’

As shown on Table No. 2, permeability tests were performed on three
undisturbed samples recovered from the sample interal in which field
constant head permeability tests were per:forme:d._5 Laboratogg
permeabilities of these clayey sands ranged from 2.1x10 to 1.1x10
cm/sec. These values, representative of vertical permeability, are two
to 10 times lower than the field permeabilities which are approximate

averages of the vertical and horizontal permeabilities.

Atterberg limit results are plotted on Plasticity Charts on Plates
Nos. 1 & 2. The limits were performed on the soil fraction finer than
the No. 40 sieve; i.e, the demarkation between fine and medium sand.
Therefore, the test determines the plasticity of a soil which may have a
substantial sand content; the actual plasticity of the fines, i.e. the
fraction finer than the No. 200 sieve, is substantially greater than the
plasticity of the minus No. 40 soil fraction. As shown on Plate No. 1,
Stratum S1 clayey sands have characteristics of a clay with low
plasticity. The Stratum S3a clayey sands have the properties of clay
with significantly greater plasticity. As shown on Plate No.2, Stratum
C2 soils exhibit high plasticity.
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Soil Properties Profiles for the borings with undisturbed sampling
are shown on Plates Nos. 3 & 4. Conscolidation test results are
presented on Plates Nos. 5 through 8. The Soil Properties Profile
Plates include three panels showing sample location and stratification,
water contents, and overburden stresses with consolidation and strength
test results. Final stresses resulting from proposed loadings are also
shown. As shown on Plate No. 3, the two consolidation tests performed
on Stratum C2 soils demonstrated preconsolidations of 2.1 to 4.0 tons
per square foot (tsf) above existing overburden stress; these
preconsolidated stresses are greater than the stresses imposed by the
proposed construction loadings. Based on the blow counts of adjacent
split spoon samples, as shown on the geologic sections, these soils
appear to be representative of Stratum C2 soils with N-values of 10 to
15 blows per foot. One consolidation test was performed on a sample
recovered from Stratum S3a immediately below a split-spoon sample
recovered under the weight of rods. The preconsolidation stress of this
sample is two tsf below existing overburden stress. We believe this
sample represents an isolated weak zone, possibly the result of leaching
of calcareous soils, The low preconsclidation stress may reflect
arching by stronger soils around this weak zone.

Consolidated undrained triaxial shear tests were performed on
samples which visually appeared to have a high c¢lay content. The
samples were consolidated to a cell pressure about 0.7 times the
effective overburden stress to simulate in-situ conditions. It was
intended to confirm preconsolidation of samples not subject to
consclidation tests by c¢omparing their shear strength with samples
subject to consolidation tests. However, the sandy nature of the
samples made this comparison inconclusive. Shear strengths of samples
ranged from about 2 to 3 tsf. It should be noted that the weak Stratum
S3a sample was actually consolidated in the laboratory beyond its
preconsolidation stress. Therefore the sample's measured shear strength
is not representative of in-situ conditions.

The preconsolidation value of a Stratum C2 clayey sand sample,
shown on Plate No. 4, is about one tsf. above overburden stresses.,
Within Stratum C2, final stresses for the filled vaults, are about two
tsf above overburden stresses, and three tsf above overburden stresses
if the 18 feet of fill is placed over the vaults. Therefore, significant
virgin compression is likely for soils similar to the sample tested.
The penetration resistance for the spoon sample immediately above this
test is seven blows per foot. As clayey sands with similar blow counts
are common in Stratum C2 clayey sands, significant virgin compression of
this soil layer is possible, especially if the 18 feet of fill is placed
over the wvaults.

Plates Nos. 9 through 16 show the results of gradation tests for
the variocus Strata together with Atterberg limits and natural water
contents. As shown on Plates Nos. 9 to 11, Stratum S1 test samples had
18 to 45 percent fines. From the hydrometer analysis and Atterberg
limits, essentially all of the fines are plastic. Similarly, as shown
on Plates Nos. 12 to 14, clayey sand samples interlayered with clays in
Stratum C2, have 18 to 44 percent plastic fines. The sand samples of
Stratum S3a, as shown on Plate No. 15, are somewhat coarser, with
plastic fines content of 12 to 32 percent. The sand samples tested from
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Stratum S3b, as shown on Plate No. 16, are relatively clean with fines
content of about 10 percent. However, from the hydrometer analysis, the
fines are predominately clay.

FOUNDATION DESIGN RECOMMENDATIONS

Bearing Capacity

The proposed vaults are founded in the Stratum S1 clayey sands,
typically 13 feet below original grade. The maximum bearing pressure
for the filled wvaults is 2.2 tsf including the weight of the wvaults,
saltstone and concrete roof. If backfill is placed, the total load on
the base slab increases to about 3.2 tsf. The allowable bearing
capacity for the Stratum S1 soils under these mat loads, based on a
factor of safety of 3 against ultimate shear failure, is in excess of
six tsf. This value does not consider differential settlements which
may control design.

Allowable bearing capacities for any ancillary structures supported
by spread footings founded on natural soils are shown on Table D-l.
These bearing capacities include a factor of safety of three and may be
increased by 50 percent for temporary live loads such as wind loads.

Soil Parameters

Table D-1 summarizes soil parameters for use in design of vault
foundations. The design earth pressures are adeguate teo include the
loads from light compaction equipment operated adjacent to walls and
occasional loads from medium weight compaction equipment. However,
heavy compaction equipment, such as large self-propelled vibratory .
rollers or sheepsfoot rollers, should be kept at least 10 feet from
permanent structural walls. Excavated soils including clean to clayey
sands with less than 50 percent fines are suitable for use as general
£ill around and over the structures. Since the fill is not intended for
structural support, it is adequate to compact the fill in level loose
lifts, 12 inches thick, to 90 percent of modified Proctor maximum dry
density.

Slope Stability

Construction excavations will be limited to a maximum of about 13
feet deep in rough grading for vault construction. Temporary
construction slopes should be no steeper than 1V:1H (vertical to
horizontal). Since these excavation slopes are relatively shallow,  the
slopes may not need a covering of bituminous emulsion or shotcrete.
However, some minor slope sloughing and erosion will probably occur.
Care should be taken to direct surface water away from the excavation
and the base should be sloped to drain to a low point outside the
foundation limits.

Groundwater Levels

The groundwater level as measured in the five piezometers installed
across the site ranged from Elev. 236 to 216, sloping downward to the
northeast. The water levels are 45 to 60 feet below vault subgrade.
Therefore the permanent water table should not affect the construction
or structural performance of the vaults.



TABLE D-1 SOIL DESIGN PARAMETERS

SALTSTONE DISPOSAL Z-AREA

DESCRIPTION PARAMETER
1. ALLOWABLE BEARING CAPACITY FOR
SURFACE LAYER OF STRATUM S2 2 TSF
STRATUM 51 ' 3 T5F
2. EFFECTIVE UNIT WEIGHTS
ABOVE WATER TABLE 130 PCF
BELOW WATER TABLE {SEE NOTE 2) 68 PCF.
3. ANGLE OF INTERNAL FRICTION - 34
4. COEFFICIENT OF FRICTION BETWEEN CONCRETE
AND STRATUM 51 SOILS 0.4
5. EARTH PRESSURE COEFFICIENTS (SEE NOTES 3 & 4)
COEFFICIENTS QF ACTIVE EARTH PRESSURE-K 0.28
COEFFICIENT OF EARTH PRESSURE AT REST-K 0.44
COEFFICIENT OF PASSIVE EARTH PRESSURE-K 3.50
6. EQUIVALENT FLUID PRESSURES (SEE NOTE 5)
FLEXIBLE WALLS;
ABOVE WATER TABLE 38 PSF/FT
RIGID WALLS;
ABOVE WATER TABLE 60 PSF/FT
7. COEFFICIENT OF VERTICAL SUBGRADE REACTIONS - kg 200 PCI
8. EXCAVATION SLOPES (MAXIMUM) 1 VERT. ON
1 HORIZ.(1.1)
9. PERMANENT SLOPES (MAXIMUM) 1 VERT. ON
2 HORIZ.(1.2)
10. FROST PENETRATION 5 INCHES
11. POISON'S RATIO - 0.3
12. SHEAR MOBULUS - G 7,000 PSI
13. ELASTIC MODULUS - E 18,000 PSI
NOTES:
1. FOR FOOTING WIDTHS (B) LESS THAN THREE FEET, ALLOWABLE BEARING
PRESSURE 1S: '
SURFACE LAYER OF STRATUM S2 - 1/3 X B X 2 TSF
' STRATUM S1 - 1/3 X B X 3 TSF
2. DESIGN WATER LEVEL - MINIMUM WATER TABLE IS LOWER THAN ELEVATION 240.
3. THE LATERAL PRESSURE DUE TO A SURCHARGE LOADING OVER A LARGE AREA
ADJACENT TO THE PERMANENT WALL IS: SURCHARGE LOAD x K
4. MAJOR COMPACTION EQUIPMENT SHOULD BE KEPT AT LEAST 10 FEET FROM
PERMANENT WALLS.
5. STRUCTURAL WALLS RESTRAINED AT THE TOP AND BOTTOM ARE "RIGID".
WALLS RESTRAINED AT THE BOTTOM AND FREE AT THE TOP ARE "FLEXIBLE".
IT IS ANTICIPATED THAT NO WALLS WILL BE- BELOW THE WATER TABLE.
TABLE D-1

DATE: SEPT.16, 1986 MRCE FILE NO. 6329
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Settlements

Vault settlements were estimated assuming one dimensional
consolidation of the soil profile under applied loads, with excavation
treated as a negative 1locading to determine heave of the excavation
bottom. With the exception of Stratum C2 and 5S4, index tests con samples
from Z- and S-Areas indicates that the consolidation properties of the
soils are similar. Therefore, consolidation parameters developed for

S-Area were utilized in our settlement anaylses. The compression
properties for Stratum C2 were develcoped from the consolidation testing
and split-spoon sampling performed for this study. Stratum C2 was

subdivided into a five foot thick layer of clayey sand preconsclidated
to approximately one tsf above existing overburden stresses and five
foot thick layer of silty clay preconsolidated to three tsf above
existing overburden stresses.

The thick calcareous Stratum S4 was usually absent in S-Area.
On the basis of penetration resistances in Z-Area, about one half of the
layer appears "“"rocklike", and is eéssentially incompressible under
proposed loads. The remainder or the Stratum is primarily sand, some
clay and is considered for settlement purposes similar to Stratum S3a
soils encountered at similar elevations in S-Area.

Our settlement analysis is summarized in plan on Drawings Nos. S-1
through S-4. For the initial eight vaults included in the three wvault
groups in the vicinity of Geologic Sections 1-1 to 6-6, our analysis has
considered settlements at representive points for each vault group for
four construction stages. In the future expansicn area, in the vicinity
of Geologic Section 7-7 & 8-8, settlements have been estimated at
representive points for each vault group for only the final loading
stages.

The analysis assumes the vaults are flexible structures. Since the
filled vaults are relatively rigid mass concrete similar to blocks,
actual differential settlements will be less than estimated values.

We understand that several months prior to vault construction, the
vault area will be rough graded to the top of the foundation slab,
typically requiring a cut of 8 to 12 feet. In our analysis, we have
assumed that all swell associated with the cut to rough grades occurs
prior to wvault construction.

Ranges in settlements of vault groups reflect the different number
of wvaults included in a group and variations in initial overburden
stresses based on rough grades and groundwater levels. The estimated
settlements for the various stages of construction are discusged as
follows:

Stage 1: Excavation from rough grade, i.e. top of base slab to
foundation subgrade, and construction of the base slab, exteriocr
and interior walls of the first wault within a wvault group. The
gross structural leoading for the empty vault is 0.3 tsf with an net
loading of 0.1 tsf. The estimated vault settlements for Stage 1 as
summarized in plan on Drawing No. S-1, ranges from a maximum 0.3
inches in the vault's center to 0.1 inches at vault's short side.
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Maximum differential settlements are estimated at 0.2 inches over
50 feet from the center of a wvault cell to the vault's short and
long sides.

Stage 2: Complete saltstone filling of the initial vault in a vault
group, including roof construction. The gross load of a filled
vault is 2.3 tsf. Estimated settlements for this stage as shown on
Drawing No. $-2, range from 2.0 inches at the wvault's center to 1.2
inches at the wvault's short sides. Maximum differential
settlements are estimated at 0.7 inches over 50 feet from the
centar of a vault cell to the vault's short and long sides.

Stage 3: All vaults within a group built and filled with saltstone
including roof construction. The gross and net loadings are the
same as Stage 2. However, the aerial extent of the loading for
multiple vault groups is significantly greater and there is less
load decrease with depth. As shown on Drawing No. S$-4, estimated
settlements beneath the center of a vault group range from 2.0
inches for an isolated vault to 2.9 inches in a multiple group of
seven vaults, Estimated settlements at the short side of an end
vaylt range from 1.1 +to 1.3 inches. Maximum differential
settlements are estimated at 0.9 inches over 50 feet from the
center of a vault cell tc the vault's short side.

Stage 4: All vaults within a group built, filled with saltstone,
backfilled and capped with two feet of clay plus 5 meters of f£ill.
The loadings at vault subgrade under this final stage increases to
3.2 tsf. Estimated settlements as shown on Drawing No. S-4, range
from 3.7 to 4.3 inches at the center of a vault group to 2.5 to 3.0
inches at the short side of an end vault. Maximum differential
settlements are estimated at 1.2 inches over 50 feet from the
center of a vault cell to the vault's short side.

We have compared our estimated settlements with the observed
settlements to date at the Vitrification Building in S-Area, about
one-half mile to the southwest. To date, at the Vitrification Building,
the net loading is approximately two tsf and observed settlements are
about 1.2 inches under the building's center. .For comparison, we
estimate settlements of 2.0 inches for a single vault £filled with
saltstone, i.e. Stage 2 which has net loading of 2.1 tsf. The major
reason for the difference is the presence in Z-Area of a fairly
continuous clayey sand layer in Stratum C-2 which may be preconsoclidated
only an average of one tsf above existing overburden pressures.
Therefore, significant virgin compression is anticipated in this layer
as the preconsolidation stress 1is exceeded. Similar secils were
encountered in S~Area. However, to date, either the compressible zones
are highly localized pockets, or the preconsclidation stress has yet to
bé exceeded. In Z-Area, the relatively large settlements may occur,
especially if the heavy loading increment of the thick soil cover is
placed over the vaults. If  -the soils exhibiting low preconsolidation
stresses are in fact isolated pockets, scil arching arocund weak zones
may result in actual settlements of 60 to 70 percent of estimated
values.
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SUMMARY AND CONCLUSIONS

1. The subsurface investigation, including borings averaging 150
feet deep, has adequately defined soil conditions beneath the eight
initial wvaults within the southside of the site to allow final
foundation design  for these structures. The subsurface
investigation has also provided definition of seoil conditions
beneath the 14 wvaults in the northly future expansion area for
preliminary foundation design,

2. The soils profile is generally similar to conditions in
adjacent S-Area and consists of complexly interbedded clayey sand,
sand and stiff silty clay. The clayey soils are generally heavily
preconsolidated to stresses above pressures induced by the
saltstone filled vaults, including the thick scil cover which may
be placed over the vaults. Approximately 60 to 70 feet below vault
subgrade, the boring penetrated a stratum of interlayed clayey sand
and silty clay. ©Qur correlation of standard penetration tests on
split-spoon samples, with consclidation tests performed on samples
from this layer, indicate the preconsolidatioh stress of a fairly
continuous clayey sand zone is about one tsf greater than the
existing overburden stresses.

3. A thick calcareous sand with limestone layers was encountered
80 to 100 feet below vault subgrade. The calcareous layer is
typically 25 to 50 feet thick. Of the 23 borings that penetrated
this layer, one boring encountered a significant void as evidenced
by a drill rod drop of four feet, complete loss of drilling fluid
circulation and high grout take. This boring was drilled at the
south side of the initial wvault planned for construction. There is
no evidence of ground subsidence in the vicinity of the saltstone
vaults which are on top of a relatively flat plateau. However,
where significant voids are encountered, we cannot rule out the
possibility of future gradual subsidence over a period of years
especially where large area loads are applied. We understand that
the saltstone vaults are not considered sensitive to irregular
settlements, and any resultant cracking of the saltstone is not
considered significant. Therefore, a grouting program to £ill any
existing voids is not being planned.

4. The permanent ground water table as measured in five
piezometers installed across the site is 45 to 60 feet below vault
subgrade and will not be a factor in constructicn.

5. The existing on-site clean sands and clayey sands with a
maximum of 50 percent fines are suitable for vault backfill and
soil cover. As the fill is not intended for structural support,
compaction to. 90 percent of modified Proctor maximum dry density is
adequate. .o

6. The allowable bearing capacity for shallow footings three to
six feet wide supporting any ancillary structures in the vault
area, is two tsf for footings founded on shallow clean sands of
Stratum S2 and three tsf for footings founded on Stratum S1 clayey
sands.
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7. All vaults can be supported on mats founded on natural soils
at proposed subgrade levels. The allowable bearing capacity for
soils supporting the vault mats is in excess of six tsf. which is
well above maximum anticipated foundation loads. Maximum estimated
settlements of the saltstone filled vaults are approximately three
inches without the thick soil cover and 4.5 inches including the
soil cover. These estimated settlements reflect the presence of
a fairly continuous clayey sand layer with a preconsclidation
stress significantly less than final foundation loads. If the
weaker zones within this layer are localized, actual settlements
may be 60 to 70 percent of estimated values.

Very truly yours, i
MUESER RUTLEDGE CCONSULTING ENGINEERS

o A Lot

JLK/EAR/ksS
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TABLE NO. 1
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S50IL DESCRIPTION NOTES

®® 66

RED-EROWN AND GRAY CLAYEY FINE TO MEDIUM SAND; TO FINE TO MEDIUM

LIGHT SROWN, AMD YELLOM-BRIWN FINE TQ MEDTUM SAND, TRACE CLAY.

1. Al tests sumarized were performed in the soils laboratory of Muesar
Rutledge Consuiting Engineers.

2. The sample elevatfon is the avarags of the sampling interval.

SAND, SOME CLAY OCCASIONALLY INTERLAYERED WITH SANDY CLAY, * 3, GROUND SURFACE ELEVATIONS AT BORINGS ARE:

YELLOW-EROWN AKD LIGHT GREEN CLAYEY FINE SAND:TD FINE TO MEDIUM

SAND, SOME CLAY, INTERLAYERED WITH STIFF YELLOWGROWN SILTY CLAY, Serina Elevation Srans Eleyation

TRACE LIGNITE, OCCASIONAL LAYERS OF L1GHT GRAY-GREEN CALCAREOS : : : :

FINE TO MEDILM SAND, SGME CLAY. CLAY LAYERS, TRACE SHELLS. 7-2010 279.3 12160 218.9

LIGHT SROWN TO GRAY FINE TO MEDIUM SAXD, SOME CLAY, TRACE LIGNITE. pL-2020 o BT g

OCCASIONAL SANDY CLAY LAYERS. 1-2110 289.5 1-2240 281.2
PZ-2160 2%4.5 1-2250 277.0

4, “Average ratural water content” is 2 weighted average of all zaterial types
- recovered.

S. Compression tasts parformed wers: CU - Consolidated Undrained Triaxial
Comprassion.

6. Strength tests were parformed on samples approximately 2.8 inches in
digmetar with a height-to-diameter ratio of 2.

7. Compression Index. €c = the slcpe of the virgin curve (straight line partion.
of the consalidation test a=log p plat).
ez = &1 - Cc x log (P2/PY)

8. S$weliing Index, Cg = the slope of the rebound curve af the consolidatfon
test...
ez = &) + Cg x log (P1/P2)

SALTSTONE DISPOSAL

MUESER RUTLEDGE CONSULTING ENGINEERS CAVAAH RIVER PLANT - 2 AREA

708 THIRD AVENUE ,NEW YORK,NY.1Q0017

E.I. DUPONT DE NEMOUR3 & CO., I[INC.

DATE :

7-14-86
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SUMMARY OF LABORATORY TEST DATA
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By {221.3p c2 58 |14 44 58 cH |3 |86 fou 1.87 | 2.45] 4.3 |s54.8 | 54.8
oy | 2182} c2 80 |14 83 63 tH g |eu 3.12 | 2.524 2.6 [78.8 | 77.9
v |a213.2) cz, §2 36 5 cH 54 '
1n *s¢ |65 | 35
15U | 210.5) c2 1§04 83 n st |86 |14 4
7-2258 | 4u [ 219.5} 53 kil 56 % 29 st |78 |26
6U | 216.0] c2 §1 | 131 100 58 2.79 | cH Er N ] 2.97 | 2.78 | 2,9 |62.3 | 62.6]58.9 [E.675] 3.8 | 6.6 ]l.118 {0.214 |0.700
W {24.0) €2 94 12 54 CH 59
49 st [s6 | a4 v 2,98 | z.81 | 4.1 [43.9 | 43.8
SOiL DESCRIPTION NOTES

RED-BROWN AND GRAY CLAYEY FINE TO MEDIUM SAND: T{t FINE TD MEDTLM
SAND, SOME CLAY OCCASIDNALLY ENTERLAYERED WEITH SAMNDY CLAY.

YELLOW-BROWN AND LIGHT GREEN CLAYEY FINE SAND:TO FINE TO MEDIUM
SAND, SOME CLAY, [NTERLAYERED WITH STIFF YELLOW-BROWM SILTY CLAY,
TRACE LIGNITE, QCCASIONAL LAYERS OF LIGHT GRAY-GREEN CALCAREOUS
FINE TO MEDIUM SAND, SOME CLAY, CLAY LAYERS, TRACE SHELLS.

LIGHT BROWN TO GRAY FINE TO MEDILUM SAND, SOME CLAY, TRACE LIGNITE.
OCCASIONAL SAMDY 'CLAY LAYERS.

LIGHT BROWN, AKD YELLOW-GROMN FINE TO MEDILM SAND, TRACE CLAY.

®® GG

1. All tests sumarized were performed in the soils laberatory of Musser
Rutledge Consulting Engineers. .

2. The sample elevation is the average of the sampling intarval,
3. GROUND SURFACE ELEVATIONS AT BORINGS ARE:

Soring Elevation Boring Elevation
No. Ft. No, Fe.
I-2010 279.3 I-218U 278.9
PI-2024 218.3 I-215U 2%0.5
PZ-2100 288.1 I-2200 285.2
I-2110 289.5 I-224U 81.2
PZ-216U 294.5 Z-2250 217.0

4. “Average natural water content” 5 a weightad avergge of all materfal types
recovered,

5. Compression tests performed ware: (U - Consolidated Undrained Triax{al
iompresstow, - "

6. Stremgth tests were performed on samples approximataly 2.8 iaches in
diameter with a height-to-diameter ratic of 2.

7. Compression [ndmx, C¢ = the slopa of the virgin curve (straigat Jina partion
of tha consciidation test e-log p plot).

e2 = e] - Ce x log (P2/P1)
8. Swelling Index, Cg * the slope of the rebound curve of the consa]idatfon

test...
ep = e + Cg x log (P1/P2}

© 9. * - Sample showed a positive reaction with MCL.

MUESER RUTLEDGE CONSULTING ENGINEERS
T08 THIRD AVENUE,NEW YORK,N.Y.|0OI7

SALTSTONE DISPOSAL
SAVANNAH RIVER PLANT - Z AREA
£.I. DUPONT DE NEMOURS % COQ,, INC.

DATE: 7-14-88
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APPENDIX A

MRCE

BORING LOGS



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

swEeT_—1 ___ofF _3
FILE No. 6329
BORING No, Z-201U

SAVANNAH RIVER PLANT

SURFACE ELEV.279.3'
RES. ENGR. PETER E. BLEIWEISS

' HCL
Roeness — Di:::lp'fwwm,. SAMPLE DESCRIPTION STRATADEPTHTEST | REMARKS
‘1400 10 1 0.0 1-1 Brown gray fine sand, trace silt @ NEG
1.5 1 vegetation (SP-SM) 2.0
L. 2D | 2.5 WH-1 Yellow brown fine to medium sand| NEG
l ] 2.0 4 some clay (sc) 5
< |30 |5.0 3-5 ‘1 Do 2D _
g 5.5 6 (sC) NEG
l 3 ap | 7.5 9-14 | Mottled red-brown & yellow-brown NEG
. 9.0 18 f-m sand, sm cl, tr ¢l pkts (SC)
= ' . 10
. 5 |50 {10.0 7-9 Do 4D 1 NEG
n 11.5 16 (SC})
! 6D |12.5 9-17 | Red brown fine to medium sand, NEG
o 14.0 31 some clay (SC)
l . 7D [15.0 | 11-15 [ Do 6D ‘ =
- . - 0
~ | 65 | 25 (5C) NEE
S
| :
: 20
8D |20.0 9-16 | Brown fine to medium sand, some NEG
I 1630 21.5 17 clay (sC)
0715 23
I | @ 35
9D |25.0 9-13 | Red-brown fine to medium sand, . NEG
26.5 16 trace clay (SP-SC)
l | 28
w 30
a 10D {30.0 10-12 | Red-brown fine to medium sand, @ NEG
l < 31.5 12 some clay (sc) |
E 33
l o 35
- 11D |35.0 7-7 Yellow-brown fine to medium sand, NEG
= 36.5 14 some silt (SM)
l 5
w
. (O)=
0 12D 140.0 12-20 | Light brown fine to medium sand, NEG
l 3 41.5 23 [trace silt (SP-SM)
c\; ' .
E 45
' 13D 145.0 12-22 1} Red-brown fine to medium sand, NEG
46.5 27 trace silt (SP-SM)
' 48
i | -
114D | 50.0 4-7 Red-brown clayey fine to medium NEG
l 51.5 5 sand, trace lignite (SC}

BORING NO.Z-201U



PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET 2 OF

FILE No. 6329

SAVANNAH RIVER PLANT

SURFACE ELEv, 279.3

BORING NO. _Z-201U

PETER E. BLEIWEISS

PROJECT LOCATION RES. ENGR,
DAILY SAMPLE ' HCL
lROGREss ~o. | oepTH | BLOWS/€&" SAMPLE DESCRIPTION STRATA(DEPTHI TEST REMARKS
15D | 51.5 5-8 Mottled red-brown & yel-brn f-m NEG
53.0 6 sand, sm clay, clay layers (SC)
' 16D |53.0 1-6  lpe 150 , < NEG
54.5 | 12 (5C) 55
NR [54.5 |P=24" NO RECOVERY B 56.5
l 56.5 |R=0""
170 |56.5 1-2 Yellow brown f-m sand, some clay) NEG
58.0 1 clay layers (SC) @
185 |58.0 [P=24" Y&llow-brn & brn f-m sand, some T80 1 NEG
l' 60.0 |R=24" clay, trace clay pockets  (SC) 61 — 1
_ 190 {60.0 WR-3 Gray brown fine to medium sand, NEG
' 61.5 10 some clay {SC)
l 200 ;61.5 12-21 Gray-brown f-m sand, some clay, NEG
63.0 .| 23 trace f-m sandy clay pkts  (SC) 65
21D |65.0 12-19 Light brown fine to medjum sand,|:
. 66.5 | 20 trace silt (SP-SM) NEG
=y . 70 :
l - 22D |70.0 23-27 Do 210 NEG
z 71.5 | 37 (SP-SM)
(35
. g
O 75
< 123D |75.0 31-38 Do 21D NEG |
— 76.5 | 31 (SP-SM)
1
-
g : 80
' 24D °[80.0 | 18-22 | Do 23D NEG
81.5 21 (SP-SM)
83
l 85
250 (85.0 6-1 Dark brown fine to medium sand, NEG
. 86.5 | 10 - some clay (SC)
' 90
260 |90.0 8-10 Yellow brown f-m sand, some clay NEG
l 91.5 11 trace clay layers, lignite (SC) :
93
i =
270 |95.0 28-35 |- White calcareous f-c sand, some . POS
' 96.5 35 clay, Timestone fragments (SC)
. . 100
280 §100.0 | 11-24 Light gray-green calcareous fine
l 101.5 | 36 sand, sm cl, tr calc fgmts (SC) POS

| sorING NO. Z-201U



MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET_3 __ofF_3
FILE no, 6329

PROJECT BORING NO. Z—EO%g -
SURPACE ELEV £L(7-
PROJECT LOCATION SAVANNAH RIVER PLANT Res. eNer. PETER E. BLEIWEISS
DAILY SAMPLE HCL !
R0ORESS [ o T OEPTH | BLOWS/E SAMPLE DESCRIPTION STRATADEPTHTES T REMARKS
l 05
29D | 105.0( 54-45 | Light gray-green calcareous fine POS
106.5( 100 sand, some clay, trace calcareou
' fragments (SM)
' 110
300} 110.0| 15-21 | Light gray-green fine sand, some POS
. 111.5] 27 clay, trace calcareous famts(SC)
l o=
31D| 115.0|42-100/2'] Limestone fragments POS
115.7] (GP} |
o
l =
[F5 N
wmad
<@ 120
- | 32D} 120.0(47-100/17 Gray calcareous fine sand, some POS
l = 120.5 ¢lay, trace siltstone fragments,
> shell fragments (SC)
' © ' 125 |
2| 33D} 125.0f 100/5"| Gray calcareous fine sand, some POS
- 125.4 clay, shell fragments (SC)
t.D. .
i :
g 130
34D| 130.0f 19-28 | Gray calcareous fine sand, some POS
' 131.3[ 75/4" | clay, shell fragments (sC)
133
135
' 3501 135.0/ 51-36 | Hard green-gray clay, some f-m NEG
136.5| 37 sand {CL)
II 140
36D] 140.0] 19-43 | Gray fine to medium sand, trace NEG
l 141.51 75 clay (sP-SC) @
145
' 370| 145.00 29-35 | Gray fine to medium sand, some -
146.5 44 clay (sC)
I 150 .
38D| 150.0] 222/6"| Gray fine to medium sand, trace 0.5 nee | o e s
r 150.5 silt (SP-SM) oo

BORING

No. Z-201U
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MUESER RUTLEDGE CONSULTING ENGINEERS

5 .5
Sheet_~_of =
File No..@
PROVECT__ SALTSTONE DISPOSAL - 7-ARFA BORING No. _£-201U
LOCATION SAVANNAH RIVER PLANT
BORING LOCATION N.76,297 E. 67,210
SURFACE ELEVATION ___279. 3" paTtum _U.S.G.S. (MEAN SEA LEVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: (X TRUCK,  [Jskip, [ TRIPOD, [JOTHER
TYPE OF FEED DURING CORING: ] MECHANICAL, . (J HYDRAULIC (1] OTHER
{J CASING UTILIZED: DIAMETER, INCHES_4.0 , DEPTH FROM 0.0 'ro 14,0
: DIAMETER, INCHES . DEPTH FROM 7/9'
X7 DRILLING MUD UTILIZED: DIAMETER OF ROTARY 8l
TYPE OF DRILLING MUD POy
(] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF: "
DRILL RODS N-2-3/8" _o-sampLeER 2" 0.0. SPLIT SPOON
S-SAMPLER . U-SAMPLER SHELBY
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS 140 AVERAGE FALL, INCHES U
SAMPLER HAMMER: WEIGHT, POUNDS_L40____ | AVERAGE FALL, INCHES 30
MUD LEVEL OBSERVATIONS IN BOREHOLE
‘DATE TIME DEPTH OF HOLE | DEPTH OF CASING DEPTH TO mud CONDITIONS OF OBSERVATION®
5-2-86f 0730 | 21.5 14.0 - HOLE DRY
5-5-86| 0730 6l1.5 14.0 26.0 OVER WEEKEND
5-6-86| 0730 | 115.7 14.0 37.0 QVERNIGHT

* Note reliability of observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water
lavel recorded.

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING 150.5 LIN. FT.
SPLIT SPOON SAMPLING IN DRILL #ores__190.5 LN, FT.
REDRILLING OF GROUTED HOLES 0 HOURS. CASING uTiLi1Zeo___14.0 LN, FT.
STANDBY TIME FOR DRILL RIG AND CREW 0 HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW____ 0 HOURS.
NO. OF 3" UNDISTURBED SAMPLES .
MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
KO. 9uLB. 50 1b: cuBi¢ WITHOUT CaCl?2 WITH CaCiz
BAGS BAGS FEET 0-200 >200 0-200 | ¥200
‘ TOTAL
_ GROUT
V1AL 8.0 0.8 0.0 “_ 18.3 18.3 13,
BORING CONTRACTOR DAVIS DRILLING CD., INC,
DRIULER THOMAS LOWE HELPERS _DAVE GOODWIN. GLENN DODSON
REMARKS i A -
RESIDENT ENGINEER _ PETER E. BLEIWEISS | DATE __5-12-86

BORING No. Z-201

FORM NG, B.2



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET L

ofF __ 5

FiLE No. 0329

SAVANNAH RIVER PLANT

SURFACE ELEV._278.3
RES. ENGR. PETER E. BLEIWEISS

BORING NO._Z2-202

DAILY SAMPLE HCL
ROGRESS | No. | DEPTH BLOWS/6" SAMPLE DESCRIPTION STRATA|DEPTHTEST REMARKS
' 1530 10 | 0.0 1-2 Brown fine sand, trace silt NEG
1.5 2 (SP-SM] NEG
2D | 2.5 2-2 Brown fine to medium sand, trace |i
2 4.0 3 sitt {SP-SM] 3
2%1... 30 | 5.0 2-5 Brown-red fine to medium sand, tr NEG |
oy 6.5 7 silt (SP-SM] 7
e~ 4D ) 7.5 5-6 Yellow brown f-m.sand, some clay NEG
=z 9.0 8 {sSC)
£E22 0
E7] 50 (10.0 9-15 |[Yellow brown & red-brown f-m sand : NEG
11.5 17 some clay ('SC} '
1630 60 [12.5 15-22 |Mottled red brown and yellow brown NEG
[ 14.0 31 clayey f-m sand © (SC)
. : . 15
70 {15.0 12-18 [Red-brown f-m sand, some clay, NEG |,
16.5 18 trace coarse sand (SC)
. 20
e 80 {20.0 9-16 |Red brown clayey f-m sand NEG
° 21.5 18 (SC)
[
-
. 25
90 |25.0 10-17 [Red brown f-m sand, some clay NEG
& " 126.5 17 (sC) .
w B 28
[
iy L 30
Z . | 100 {30.0 8-16 [Red brown f-m sand, some clay NEG
> 31.5 16 (SP-SM)
]
O
G . : 35 _
- 110 135.0 9-15 Red brown f-m sand, some clay NE
< 36.5 19 (SC)
od .
:
& i 40
< 12D |40.0 11-25 PBrown red f-m sand, trace silt NEG
41.5 35 (SP-SM)
. 45
13D [45.0 15-24 Light btown f-m.sand, trace silt NEG
46.5 | 27 - (SP-SM)
14D [50.0 | 2-5 | Yellow brown fine sand, some clay 0
' 'iSl.S 7 (sC) TTE

F-------

BORING NO. Z-207



PROJECT

PROJECT LOCATION SAVANNAH RIVER PIANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET __2

ofF _5

FILE NO. £329

BORING NO, _£-207

SURFACE ELEV.2/8.3

RES. ENGR. _PETER E. BLEIWEISS

DAILY SAMPLE ' HCL
DE
I O
15D | 55.0 4-4 Yellow-brown clayey m-f sand, NEG \
. "~ ] 56.5 5 some clay (sSC)
. . 60
' 16D | 60.0 7-6 Yellow-brown clayey fine sand NEG |
61.5 4 {sC)
63
I | | =
17D | 65.0 | 13-17 Light brown f-m sand, trace clay - NEG
. 66.5 | 17 (SP-SC)
| , | @ 70
l 18D | 70.0 | 20-32 Light brown fine to medium sand, NEG
71.5 | 46 trace silt (sP-SM) !
| | 7
19D | 75.0 | 19-21 Red-brown & gray fine to medium NEG
76.5 | 22 sand, some clay (sC)
l 78
) B8O
20D | 80.0 { 10-15 Brown gray medium to fine sand, NEG
' 81.5 | 21 some clay (sC)
83
l 85
210 { 85.0 | 23-42 Light brown fine to medium sand NEG
86.5 | 50 trace clay (SP.-SCS
90
22D 1 90.0 8-17 Top: Yel f-m sand, some clay(SC) NEG
. 91.5 {21 Bot: Gray f-m sand, tr silt (SP)
: 93
l 23D [ 95.0 | 15-24 Light gray-white calcareous cTayey 33
96.5 | 46 f-m sand, trace coarse sand, cald y POS
fragments (sC)
l 240 | 100.0 | 9-20 Light gray calcareous fine sand, 100
101.51 35 sm clay, tr ¢ sa, clc cmtd & shl POS
l : fgmts (sC)
BORING NO. 7-202:



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

‘SALTSTONE DISPOSAL, Z-AREA

sHeeT_3 oF 9
FILE No. _ 6329

SAVANNAH RIVER PLANT

BORING NO._Z-202

SURFACE ELEV. _27/8.3

RES. ENeRr. PETER E. BLEIWEISS

DAILY SAMPLE : HCL |
105
25D| 105.01 7-50 Light gray-green calcareous fine POS
106.1 50/2" | sand, some clay,tr limestone
fragments (SC)
' 110
260 110.0f 13-22 | Do 250 ] POS
W .| 111.4 50/5" (sC)
o .
P~
uw
o : 115
fre) 2701 115.0| 21-62 Light gray brown calcareous POS .
116.0 50/0" clayey fine sand, some calcareoup Drilli
o rilling hard
-3 fragments (sC) from 116.0°-120.0" .
=3
- 120
> 28D] 120.0 120-50/1} Gray clayey fine sand, some calc PUS
= 120.9 siltstone fgmts, trace shell
a famts (SC)
]
2 125
g 29D 125.4 21-76 Gray calcareous fine sand, some - POS
. 126.1] 50/1" {-clay, tr shell fragments (SC) :
&
4 .
o 130
= 300f 130.0 17-27 Gray calcareous f-m sand, some .
131.3 100/4" | silt, shell fgmts, tr lignite POS
(SM)
310| 135.4 157/6" | Gray calcf-m sand, some clay, B
135.5 shell fragments {SC)
138
320 | 140.0| 16-25 |Harddark green-gray clayey .silt 140 NET
141.5| 35 some f-m sand Tayers to parting
(MH)
33D | 145.0| 13-20 | Dark green gray f-m sand, some
136.5| 25 clay (sC) NEG
34D ! 150.0| 300/6" | Dark gray f-m sand, trace silt 150
150.5 {SP-SM) 130.51 NEG | End of boring
~ ’ @ 150.5'.

q-------q

BORING NO. 7 50,
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MUESER RU'-I'LEDGE CONSULTING ENGINEERS

-4

5 005
Sheet __ qf
: ‘ : File No._063Z3
PROJECT SALTSTONE DISPOSAL - Z-AREA S0RING NO._Z-20Z
LOCATION SAVANNAH RIVER PLANT

BORING LOCATIONN 76,107 "E 67.272

SURFACE ELEVATION __278.3 paTuM LS. G.S. {MFAN SFA }FVFL)

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: ] TRUCK, £ sKID, C TRIPOD, (] OTHER

TYPE OF FEED DURING CORING: {J MECHANICAL, (JHYDRAULIC ] OTHER
, DEPTH FROM TC

C} CASING UTILIZED: DIAMETER, INCHES
: DIAMETER, INCHES

, DEPTH FROM 10

(X] DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INGHES_ 3=7/8'
TYPE OF DRILLING MUuD_—_FLORIGEL H-Y

[ AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYPE AND SIZE OF: N- 2-3/8“ 0.D.

_p-samPLER 2. 0.D. SPLIT SPOON

DRILL RODS

S-SAMPLER . U-SAMPLER

CORE BARREL _ . CORE BIT

CASING HAMMER: WEIGHT, POUNDS__________ . AVERAGE FALL, INCHES

SAMPLER HAMMER: WEIGHT, POUNDS__ 140 AVERAGE FALL, INCHES 30
“MUD : LEVEL OBSERVATIONS IN BOREHOLE . _

DATE TIME DEPTH QF HOLE | DEPTH QF CASING DEPTH TO mud | CONDITIONS OF OBSERVATION*

4-25-84 0730 101.5' - 30.0!' QVERNIGHT
4-28-84 0715 15G.5' - 40.0' QVER WEEKEND

* Note reliability of observation, raintall, elevation of nearby open water, tide gauge or other factors affecting water

lavel recorded.

PAY QUANTITIES ‘
DRILLING FOR SOIL SAMPLING AND GROUTING 150.5 LIN. FT.

SPLIT SPOON SAMPLING IN ORILL HoLES _150.5 - vtIN, FT.
REDRILLING OF GROUTED HOLES__ O  HOURS. CASING UTILIZED
STANDBY TIME FOR DRILL RIG AND CREW___ O HOURS.

STANDBY TIME FOR GROUT MACHINE AND CREW_____ 0 HOURS.

NO. OF 3" UNDISTURBED SAMPLES
MATERIALS FOR MIXING GROUT

0

LiK. FT.

GROUTING OF DRILL HOLES

SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NOD. 9418, 50 Ls. . CUBiC WITHOUT CaCl? WITH Cacl2
BAGS BAGS FEET 0-200 >200 - 0-200 | »200

ll

TOTAL

QTAL 7.5 0.7 0 [I; 18.2

GROUT
18.2 ,FT3'.

BORING CONTRACTOR __ DAVIS DRILLING CO., INC.

DRILLER THOMAS LOWE
REMARKS

HELPERS _GLENN DODSON,” DAVE GOODWIN

RESIDENT ENGINEER _ PETER E. BLEIWEISS

FQRM NQ. B-2

DATE

4-29-86

BORING No. Z-202.



' MUESER RUTLEDGE CONSULTING ENGINEERS
. sweeT_l___oF __6
l | FILE No. 6329
PROJECT SALTSTONE DISPOSAL - Z-AREA BORING NO._P7-2021|
 SURPACE ELEV. 278.3
l PROJECT LOCATION _ SAVANNAR RIVER PLANT RES. ENGR. PETER E. BLEIWEISS
SAMPLE
'R%;',:':ss —ToerTn | sLows/e"| SAMPLE DESCRIPTION STRATA[DEPTH REMARKS
i Ol=
I 7
' 10
.1UD 13.5 | Push=24"| Red-brown m-f sand, some clay &
' 115.5 | Rec=24" | some silty clay layers (SC&CL)
) 5.
' 200 |18.5 | Push=24"[ Red-brown clayey f=m sand
" 20.5 .| Rec=24" (sC) 20
l >
o
F 300 | 23.5 |Push=24" | Orange brown fine to medium sand
l = 25.5 |Rec =24% |some clay (SC) 5%
u .
—
_—
' E 78
(7]
) 30
[Va)
1 ¢ &)
[=)]
L et
-
~ e
l = 35
' o
(=
l <L
40
. a5
l 48
50
. I BORING NO.PZ-202Y




"MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET 2 oF 6
FiLg No. 56329

PROJECT SALTSTONE DISPOSAL - Z-AREA __ BORING No,_PZ-202U
_ | SURFACE ELEV.278.3
PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENGR. _PETER E. BLEIWEISS
DAILY SAMPLE ‘ HCL
_ .ROGRESS NO. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA|DEPTHI. o+ REMARKS
e | S3a
=
' — 53
=
= 55
z .
] ¢ ©
[Fg TN
'S
(=2 ]
w0
' & 60
H .
-
s o 63
I £
= 85
. 70
l 4D | 70.0 | 22-46 Light brown fine to medium sand,
71.5 | 62 trace silt ~ (SP)
l 75 ] End of boring
@ 75.0'. .
l 80
l 85
. 90
i y
100
BORING NO. PZ-202U
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MUESER RUTLEDGE CONSULTING ENGINEERS Fie_ G327
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FOR_JAererori Dizpocas B-HAocs S,2.0 Creckeo By Date
SUBJECT
ConNSTANT HEAD PrrRMEABILITY TEST _
I N B ] ! i ‘ S T A T S S B I -
! ‘ i | . ) ﬂlag't AOLE ',._-Pz-iaz' v Dars od -29-gs’
THerT | ey | 4 . : i
T(eeanry U ey | et e ) - :
B N ¢ 3 ;H.al. Locarron. 5w ol 2202 w ol 20e Res, Eng _P & Zleiweiss
1 ! i ; | | . R .
H LA L L ;
l L BROCEDURE, FOT CORSTANT MEAD PERFEABILITY TFST ?
! ) | n
= - =SS 4T | 1. ADVAXCE 0FFSET PIEZDMETER BORING USING CASING TO
AN S A S O ?./y;.a- o SHALLOVEST DEPTH SHOMW ON TABLE 2,
oul He e el B o P =1 17| 2, CLEAN BORING TO BOTTOM OF CASING AXD TAKE A 3 INCH
. 154 UL, I R S T O DIARCTER WOISTURBED SAMPLE,
H ] H .
il
- it ,° : "7| 3 SO0 BONING TO VERIFY LENGTH OF UNCASED PORTION
e g - I - /_/gjlg_. [ OF IIILE._ X
2.8 .
putl EE S S A Bl el s Wl : K. PRESOAK THE SOIL BY FILLING ¥ITH ELEM ATER AXD
- P e s ~~zols. | PAINTAINING A CONSTANT WATER LEVEL FOR APPROXIMATELY
3o pe _ f ORE HOUR;  ° | f
rarim | —p— froma § e — - - e D ) f
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- |@ - | ¢ OF WATER NEEDED TO MAINTAIN A CONSTANT WATER LEVEL :
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E I ] . .: I
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S IR b FLOY RATE IS CXSTANT, Sound So/R offer 5
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S [ S S R v T N . ; - 5. 4 v .
| | s . '* |
i R N - “1 & ADVANCE THE CASING 5 FEET NO m;.nr STEPS 2 THROUGH 6. .
H H 1 i ' ) . 1 1 i
o i Pl ol | 9. ADVAACE THE BORING TO THE PIEZOMETER INTAXE DEPTH b
S e R S I 'I" i L Lol (WD IRSTALL THE PIEZWETER: ¢
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IS O N S SHALLOVEST DEPTH SHOMM OK TABLE 2.
- ‘G? 2. CLEAX BORING TO BOTTOM OF CASING AXD TAXE A 3 INCH
N AN DINETER UWDISTUREED SANPLE,
3. SOUND B0NIKG TO VERIFY LENGTH OF UNCASED PORTI0N
—_— OF HOLE."
=1 e & PRESOAX THE SOIL BY FILLING VITH 'cl.w ATER AND _
I lzake i PAINTAINING A CONSTANT WATER LEVEL FOR APPROXIMATRLY
o m y '
P _ 5. CONDUCT THE TEST Y ACCURATELY MEASURISG M VOUPE
2ul T el S ¢+ OF WATER NEEDED TO MAINTAIN A CONSTANT WATER LEVEL
i . . FOR APPROXIMATELY ONf HALF HOUR.
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SHEET_ 3 oF 6

FILE No. 6329
MUESER RUTLEDGE CONSULTING ENGINEERs  SUBCODE
PIEZOMETER RECORD
PROJECT __SALTSTONE DISPOSAL - Z-AREA PIEZOMETER No. FZ-202U
LocaTioN _ -0 N of Z-202P

PIEZOMETER LOCATION 5.0' N of 7-202P

DATE OF INSTALLATION 4-29-86

(0 SEE SKETCH ON BACK

RES. ENG. P.E. BLEIWEISS

PIEZOMETER |DEPTH
INSTALLATION | (FT)
DETAILS

STRATA

GROUND
SURFACE
eLEv. 278,37y []

7 /7

_@_

7

I
s A

PIEZOMETER TYPE

SLOTTED PVC

INTAKE POINT
depth to bottom, ft=_74.0
depth to top, ft=_61.0
length, ft=_13.0 =L

diameter,in=_g , ft=__ g &g =2R

STANDPIPE/RISER
elevation of rim, ft=_ 231.3
diameter,in= 5 o, ft=_ 0.7 =2r

gl

READING TIME DEPTH ~ RIM ELEVATION
TO WATER OFf WATER REMARKS
@ \\\\ 10 DATE | CLOCK »
: N 2-86 1600  62.0 219.3 | After flushing
N 5-5-8 0700| _ 62.0 219.3
EOIENN 5--8d 07000  62.5 218.8

| %
%

169

® ®
Tl

7

80

[0 X

Sand XXy Bentonite
Gravel NN Grout

GROUND SURFACE ELEvV._278.3'

PIEZOMETER NO.__PZ-202U
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MUESER RUTLEDGE, JOHNSTON 8 DESIMONE FILE NO.5322
' CONSULTING ENGINEERS SUBCODE
- VARIABLE HEAD PERMEABILITY TEST _
() BOREHOLE OR ) PIEZOMETER NO, 22 2oz
) TEST NO !
PROJECT _S2ezszons Omrosge, = weceo RES. ENG.££. S eriwarss
.~ LOCATION 5.2 2 CALC. BY __DATE____
PIEZOMETER LOCATION _s_ v of Z-2027° CH'KD BY __DATE ____
ln@ 4 . 3 | B } . l 4 P L.L L: " :
_1&@\_“. ' 1] INTAKE POINT
ot - f r === depth to bottom, fts _7%.0
.'\ : : = depth to top, ft= _&/.2
\‘)\-‘ ? Lo length, fts _-3. =L
© | o i I ok _::: i Ldiameter,in=z_¢- | ftz _os  =2R
= , ' T =
£ e e : . © .| STANDPIPE/RISER.
g;u : ; ; HERE elevotion of rim, ft= _2¢6/3°
|~ L : L diy\eter, in= 2 , ft= YY) =2r
« j E : IR ‘
< - — - ——  depth of casing, ft=__ ¢
¥ |
- —-=- - ———1depth to which stand-
—= : - --—-——--=~|pipe was bailed, ft=__ 2 =7
N C v e e Sedeerevews I '
L | Ly l L]
/e E-1-] 40
ELAPSED TIME, At, mN
READING TIME TEST | DEPTH- .HEAD
DEPTH=| RIM TO [UMeALANced] " piirie)
oate |ciogk | A1, | RMTO| TIOE OR| MEAD | o | REMARKS
{1, ft. fi.
5-08.-ge]| /6 /0 .o a.0 $2.0
SG10 0.5 /8 aH.27
Lo P 3.5 n, 74
/G 2.0 & 5 2.9 0
Sl d 4.5 G.0 2,845
Sall &.& /3.5 g.78
Sas8 2.0 2a,.o 2. 68
25 Jo.o 2972 &, 53
S a0 7.0 320 .39
/7o bo0 0.5 2./ 9




HEAD RATIO
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~ MUESER, RUTLEDGE,JOHNSTON 8 DESIMONE FILE NO.. 2327
CONSULTING ENGINEERS SUBGODE
--VARIABLE HEAD PERMEABILITY TEST
[] BOREHOLE OR [P]PIEZOMETER NO._ £Z-2292
: _ _ TEST NO.__2
" PROJVECT Lscrsrows orsposme Z - A<ga ' RES. ENG.~.£. Sle/waerss
LOCATION 2.R_ 2. CALC. BY _DATE __
PIEZOMETER LOCATION i1~ =7 Z2-zp CH'KD BY __DATE___
‘n'_l.l.lll' P 1 R ] 2 (Y | T U l-._'
P . by
CH ;. . : - 2711 INTAKE POINT
Y DS —_— =22 depth to bottom, ftz _ 74.0
AN - ' — depth to top, ft= _ssr0
N e length, f1= 5o =L
: — =

_ ’—BT'“ - :ii|diameter,inz_z_ , ft=___o./7

e Tse.———iil| STANDPIPE/RISER

elevation of rim, ft=___Z28/7

7

diameter,in= =z , ft= @07 =2r

=~ -9

', —{ depth of casing, ft= o
. -
- e -“————- depth to which stand-
_—_ . '.. o . e e __...-.,-.-__..;_: pipe was b0i|ed, ft-_o__,z
e e i t
/o 2o Jo Jo
ELAPSED TIME, At, MIN.
REAOING TE TS| R5 s fmmsannl 15
bATE |cLock S:N r;u;;g: T'é’ff“ HEHAD H1/Ho REMARKS
1, ft, ft. '
S-12-g¢ | 0645 0.0 5. & 62.5
=2 2.0 e .97
-2 2 - 4q.= o .74
oA 7 2.0 s.o o.90
0 L47 4.0 P 0.8 8
o651 6.0 fed, O .78
=270 o | 8.0 8.5 &. 70
o 7o/ Jb. o Ji40 . - 570
AT 5 Jo.o a2, 0 ) 924
D295 G o reo <. 9

- ——— ey
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MUESER RUTLEDGE CONSULTING ENGINEERS sheet b ot 6
File!\r 329
PROJECT SALTSTONE DISPOSAL - Z-AREA BORING No._PZ-202U

LOCAT.OJ“_SMNNKH“RWER PLANT
SORING LOCATION 5-0"_DUE WEST UF Z-202P

SURFACE ELEVATION 278.3 DATUM LS G S (MFAN SFA 1 FVEL)

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

TYPE OF BORING RiG: [X] TRUCK, O sKID, 1 TRIPOD, ([ OTHER
TYPE OF FEED DURING CORING: ] MECHANICAL, CJHYDRAULIC (O onagn .

[] CASING UTILIZED: DIAMETER, INCHES_4_____, DEPTH FROM Q.0 TO

: DIAMETER, INCHES , DEPTH FROM TO

[J ORILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES _9-7/8"

TYPE OF DRILLING MUD

(J AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF!

DRILL.RODS N-2-3/8" . D-samPLER 2" 0.D. SPLIT SPOON
3-SAMPLER . U-saMPLER __SHELBY

CORE BARREL . CORE BIT

CASING HAMMER: WEIGHT, POUNDS 140 AVERAGE FALL, INCHES __30

SAMPLER HAMMER: WEIGHT, POUNDS_140 | AVERAGE FALL, INCHES .30

“"MUD LEVEL OBSERVATIONS IN BCREHOLE
DATE TIME DEPTH OF HOLE | DEPTH QF CASING DEPTH TG ﬁUD CONDITIONS QF OBSERVATION*
PIEZOMETER INSTALLED

* Nota reliability ot observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water
lavei recorded. :

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING 75.0 LIN. FT,
SPLIT SPOON SAMPLING IN DRILL HOLES LIN. FT. _
REDRILLING OF GROUTED HOLES 0 HOURS. CASING UTILIZED 0 LIN. FT.
$TANDBY TIME FOR DRILL R1G AND CREW 9 HOURS.
STARDBY TIME FOR GROUT MACHINE AND CREW.___ 0 _ nouRs.
NO. OF 3" UNDISTURBED SAMPLES 3 .
MATERIALS FOR MIXING GROUT GROUT!NG OF DRILL HOLES
SHEET CEMENT SENTONITE SAND YOLUME PUMPED IN CUBIC FEET
NO. ‘94L8B. 507 s. CUBiC WITHOUT CaCl? WITH CaCl2
BAGS BAGS FEET 0-200 >200 0-200 | 200

TOTAL

GROUT
OTAL 6 0.6 0.0 12.3 . 12'3EI?1
BORING CONTRACTOR __DAVIS DRILLING CO., INC.
DRILLER  THOMAS LOWE HELPERS GLENN DODSON, DAVE GOODWIN
REMARKS .
RESIDENT ENGINEER _PETER E. BLEIWEISS DATE _5-12-86

BORING No. PZ-202U

FORM NQ. B.2
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PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET oF 0
FILE No, 0329
SALTSTONE DISPOSAL - Z-AREA BORING No. £-203

SAVANNAH RIVER PLANT

SURFACE ELEV. 2//-1
RES. ENGR. FPETER E. BLEIWEISS

G EE e S N O D I G G BN B ER O me .,

DAILY SAMPLE ‘ HCL
ROGRESS | Mo, | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA]DEP'MTEST REMARKS
0800 1D 0.0 1-2 Brown fine sand, trace silt NEG
: 1.5 | 2 (SP-SM) @ NEG
2D 2.5 2-2 Brown fine to medium sand, silt
s.0| 4 (SM)- %
3D 5.0 3-3 Mottled yellow-brown & red brown NEG
6.5 4 clayey f-m sand (sC)
4D 7.5 2-12 Mottled yellow brown & red brown NEG
9.0 | 13 f-m sand, some clay {sSC)
10
50 | 10.0 7-7 Mottled red-brown & yellow clayey@ - NEG
11.5 | 14 fine to medium sand (sC)| --
60 | 12.5 7-14 | Mottled red-brown & purple f-m : NEG
14.0| 20 sand, some clay - (SC)
: 15
w| 70| 15.0] 13-17 Do 6D NEG
,_LQ' 16.5| 22 (SC)|
OE .
' 20
=| 80 | 20.0| 11-11 Mottled red-brown & yellow-brown NEG
. 21.5 ¢ 17 f-m sand, some clay, trace clay |
© pockets (sey| __~ [23
-
; o
21 9 | 25.0 | 11-14 | Mottled red-brown & yelTow-brown NEG
, 26.5 | 17 fine to medium sand, trace clay
' (SP-SC) 28
° )
St 30
-| 10D| 30.0 8-13 Yellow brown f-m sand, some clay NEG
p 31.5| 18 trace gray clay partings (SC)
-
o —
Z| 35
110§ 35.0 | 10-17 Yellow-brown fine to medium sand NEG
36.5 | 17 some clay (SC) @
. _ 40
120} 40.0 7-12 Brown fine to medium sand, some . NEG
41.5 | 16 clay (8C)
45
130§ 45.0 | 13-21 Light brown fine to medium sand, : NEG
46.5 | 22 some clay (SC)
50
14D} 50.0 | 10-20 Brown fine to medwm sand, some NEG
51.5 | 23 cTay (sC)

T

BORING NO.7_203




PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPQSAL - Z-AREA

SHEET 2

or_5

FILE No.0329

BORING NO. Z-203
SURFACE ELEvV. 277.1

--------ﬁ

PROJECT LOCATION _ SAVANNAH RIVER PLANT RES. ENGR. _PETER -E. BLEIWEISS
DAILY SAMPLE HCL
DEPTH
06RESS [ wo. [ oertn | aLows/e SAMPLE DESCRIPTION STRATA TEST REMARKS
©
b3
o
15D | 55.0 6-10 |Yeliow brown f-m sand, some clay, NEG
56.5 17 trace coarse sand (sC)
N 58
Q
~ _ (60
o | 16D]60.0 3-4 |Stiff yellow brown clay, trace NEG
~ 61.5 ) fine sand, lignite (CH) @
= ‘
5
a3 . . 65
N 17D} 65.0 3-4 |Stiff yellow-gray clay, trace : NEG
> 66.5 3 lignite layers pockets (CH)
= ' ' 68
0 i
| . ! 70
8 1801 70.0 3-12 |Mottled gray & yellow f-m sand, NEG
R 71.5 16 some clay {SC) ’
" B 73
=t
[N
- . 75
P 19D175.0 17-30 {Red-brown & gray f-m sand, trace NEG
< 76.5 40 silt (SP-SMh
, 80 ‘
20D0180.0 11-19 |Mottled yellow & gray f-m sand, NEG
81.5 23 trace clay, clay pockets (SP-SC)
21D|85.0 3-23 | Light gray f-m sand, trace silt NEG
86.5 46 (SP-SM)
. 20
22D}190.0 8-17 [Top:V stiff yel clay, tr lgnt(CH) NEG
91.5 21 Bot: Gray f-m sand, tr c1 (SP-SC) 3
95
23D|95.0 6-12 lLight green-gray calc f sand,some NEG
96.5 20 clay, tr calc cemented fgmts (SC)
24D1100.0 12-16 |[light gray-green calc fine sand, 100
101.5 21 some silt (SM) NEG
BORING NO. 7.203




sHEET_3_ oF_ 6

I MUESER RUTLEDGE CONSULTING ENGINEERS

FILE No. 8329
oROSECT SALTSTONE DISPOSAL - Z-AREA Borine. u 2-203
SURFACE ELEY, 277.1
PROJECT LOCATION SAVANNAH RIVER PLANT Res. eNgR. PETER E. BLEIWEISS
tmmr SAMPLE RCL

SAMPLE DESCRIPTION STRATA|DEPTHTEST REMARKS

150.1

ROGRESS | NO. | DEPTH | BLOWS/E"
l 25D 105.0 12-16| Do 23D. some calcareous 105
106.5 21 cemented fragments (SM) POS
110
NR | 110.0 200/2" | NO RECOVERY
I 110.1 '
NR | 110.1 NO RECOVERY
112.0
l % 260l 112.d 10-16 Light green-gray calcareous 115
o 113.9 23 fine sand, some clay, trace POS
<1 270| 115.Q4 24-24 | limestone fragments (SC)
' - 116.5 25 Do 26D (sc) POS
Z
@ 120
| 28D 120.Q 17-50/2"| Gray & light gray-green calc FUS
I gl 120. 7% .| fine sand, some clay (sC)
m . ~
= : , . 125
I ™| 290 125.4 21-28 Gray calcareous fine sand, some | POS
= 126.5 50/5" clay, shell fragments (sc)
= .
. &
' 130 .
300 | 130.q 20-22 | Do 29D POS
l 131.4 75/5" , (sC)
133
R - 135
' 31D | 135.0| 18-25 |Hard dark gray-green clayey silt, NEG
1 136.5] 30 trace fine sand, sand partings
l (MH)
.32D | 140.0 |65-50/3" |Dark gray green f-m sand, trace @ 40—
I 140.8 clay, clay pockets {SP-SC)
145 |
' 1700 1 33D | 145.0| 18-14 | Hard dark gray-green clayey f-m — NEG
0710 146.5| 50 sand, trace lignite (SC)
l NR | 150.0| 100/0" | NO RECOVERY TS

BORING NO.7-203



MUESER RUTLEDGE CONSULTING ENGINEERS

' SHEET 4 OF 6
: FILE w0, 6329
(| ROJECT SALTSTONE DISPOSAL - Z-AREA SORING Wo. 1203
oprRURFACE ELEV.S.SZJ?_L__
I PROJECT LOCATION - SAVANNAH RIVER PLANT res. enen. PETER E. BLEIWED
DAILY SAMPLE oL

34D| 151.0 410/3" | Brown gray f-m sand, trace clay, : G ]

l1 00 151.3 clay pockets (SP-SC) 151.3 g"cl‘sgfsb"”"g

BORING NO. Z-203
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3 INEERS
MUESER RUTLEDGE CONSULTING ENGINEE sheot 6. ot b

Fila No.
BORING NO._Z-203

PROJECT SALTSTONE DISPOSAL - Z-AREA
LOCATION ____ SAVANNAH RIVER PLANT
BORING LOCATION_N 75,915 E. 67.333
SURFACE ELEVATION___277.1 DATUM

U.S.G.S. (MEAN SEA LEVEL)

BORING EQUIPMENT AND METHODS OF STABIL!ZING BOREHOLE

TYPE OF BORING RIG: (X Truck, ([Osxip, (ZTRIPOD, [0 OTHER
TYPE OF FEED DURING CORING: [ MECHANICAL, (I HYORAULIC  []OTHER
(] CASING UTILIZED: DIAMETER, INCHES . DEPTH FROM TO

: . DIAMETER, INCHES , DEPTH FROM TO
(X DRILLING MUD UTILIZED: DIAMETER OF ROTARY 8IT, |NCHEs_£L_7F,LB_€ .0-110.1") 3-7/8"(0-0"-1513
TYPE OF DRILLING MUD LORIGEL H-Y
(] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF:

DRILL RODS N-2 3/8" .0-saMPLER ___2" 0.0. SPIIT SPOON
S-SAMPLER . U-SAMPLER PITCHER
CORE BARREL . CORE BIT

AVERAGE FALL, INCHES
" AVERAGE FALL, INCHES .30

CASING HAMMER: WEIGHT, POUNDS_HO..___..
SAMPLER HAMMER: WEIGHT, POUNDS

‘Mud  LEVEL OBSERVATIONS IN BOREHOLE

DEPTH TO - Mud CONDITIONS OF OBSERVATION*

DATE | TIME DEPTH OF HOLE | DEPTH OF CASING
4-25-86| 0715 91.5' - 30.5° QVERNIGHT
4-30-8A/ 0800 70.0' - DPEN HOLE FOR 4 DAYS-HOLE COL-
: | APSED.
5-01-8¢ 0710 140.0° - 46.0' OVERNIGHT

* Note reiiability of observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water
lavel recorded.

PAY QUANTITIES
DRILLING FOR SOIL SAMPLING AND GROUTING ___151.3 LIN. FT.
SPLIT SPOON SAMPLING IN DRILL HoLES _151.3 LIN. FT.
REDRILLING OF GROUTED HOLES HOURS. GASING UTILIZED 0 LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW__OQ _ HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW___ 0
NO. OF 3" UNDISTURBED SAMPLES

MATERIALS FOR MIXING GROUT

HOURS.

GROUTING OF DRILL HOLES

SHEET CEMENT BENTONITE SAND f VOLUME PUMPED IN CUBIC FEET
NO, guLB. 50 1b. CUBi ¢ WITHOUT CaCl? WITH CaClz
BAGS BAGS FEET 0-200 >200 0-200 ¥ 200
TOTAL
GROUT
OTAL 10 1.0 0 22.0 22:0 12,
BORING CONTRACTOR DAVIS DRITLING CO., INC.
DRILLER NATE PATTERSON, MIKE HAIRE HELPERS CLAYTON BAILEY, SIDNEY LINDSAY -
REMARXS :
RESIDENT ENGINEER __ PETER E. BLEIWEISS DATE _3-2-86
BORING No. 2-203.

FORM NQ. B.2




PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SAVANNAH RIVER PLANT

SHEET__L ___ofF_ &
FiLe No. _6329

BORING NO._Z-204
SURFACE ELEV.281.2

PROJECT LOCATION RES. ENGR, __ PETER E. BLEIWEISS
DAILY SAMPLE ’ HCL
PROGRESS | W, | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATAIDEPTH +-c..|  REMARKS
0820 |10 [ 0.0 2-1 Brown fine sand, trace silt NEG
15 | 2 (SP-SM) @
2D | 2.5 1-2 Brown fine to medium sand, some’ 71— NEG
4.0 3 silt (SM) 5
30 | 5.0 2-4 Brown fineé to medium sand, Some NEG
6.5 6 clay o (SC)
4D | 7.5 5-6 Mottled red-brown & yellow-brown NEG
9.0 15 clayey fine to medium sand (SC)
10
5D |10.0 10-19 Light gray clayey f-m sand, tracd | NEG
11.5 30 brown fine sand pockets (sC)
60 |12.5 16-24 Hard red-brown & Tight gry clayey NEG
14.0 33 f-m sand, tr silty clay pkts (SC)
- , g {5
70 [15.0 10-18 Red-brown m-f sand, some clay, <E§Z> NEG
16.5 13 trace gray clay pockets (SC)
.
o
P~
= (8D 20.0 | 13-15 |Red-brown fine to medium sand, 20
ud 21.5 | 15 some clay (SC) :
Lo
-
S 25
< | 9D [25.0 7-14 Yellow-brown f-m sand, some clay NEG
' 26.5 | 14 : (sC)
2 ' 28
2
" ; . 30
= | 10D | 30.0 6-10 Yellow-brown fine to medium sand, NEG
_J 31.5 | 10 trace silt (SP-SM)
= _ .
o,
q p———
110 {35.0 | 8-13 |Do 10D 33
. - s
36.5 |13 (sP-sM)| 5p ) NEG
N
40
12D | 40.0 | 10-20 Red-brown fine to medium sand, NEG
41.5 | 21 some silt (SM)
45
13D | 45.0 ; 13-28 Brown fine to medium sand, some NEG
46.5 | 38 silt {SM)
. . . 50
14D {50.0 | 10-20 Yellow-brown fine to medium sand, NEG
51.5 | 39 some silt (SM)
BORING NO. Z-204

.




l MUESER RUTLEDGE CONSULTING ENGINEERS
' sHeeT_2___or__6
' : FiLE No. 6329
PROJECT SALTSTONE DISPOSAL - 7-AREA BORING NO. Z-=204
' . _ SURFACE ELEV.2BL.2
l PROVECT LOCATION __ SAVANNAH RIVER PLANT res. ENoR. PETER E. BUEIWEISS
DAILY SAMPLE HCL
DEPTH
'ROGRESS o Toertn | BLowsTo® SAMPLE DESCRIPTION STRATA TEST| REMARKS
23
I . .\ | 55
150{ 55.0 3-7 Yellow-brown clayey 'fine sand, NEG
56.5 10 some silty clay pockets, trace
l lignite (sc) 8
60 | |
l ~ | 160]60.0 2-1 Yellow-brown clayey fine sand, | . NE
E. “°161.5 4 trace lignite pockets (sC) c2
1 3
- : _ _ 65
©o 17D} 65.0 3-4. Yellow-brown clayey fine sand, NEG
R 66.5 6 some clay layers, trace medium
l ~ sand, lignite (sC) 68
N
, 70
l = .| 180{70.0 | 17-33 | Brown fine to medium sand, trace; REG
a 71.5 41 silt, lignite (SP=SM) | /™
<< -7 1 (S3b)
~—
| . 75
190]75.0 18-40 Brown fine to medium sand, trace NEG
76.5 33 silt, clay pockets (SP-SM)
. | | | 78
! 80
200]80.0 6-9 Light brown-gray fine to medium ~ NEG
1600 | 8l.5 | 12 sand, some clay, trace lignite |(s3a)
0930 : ' (SC) —
l 85
21D185.0 6-8 Gray medium to fine sand, some NEG
86.5 9 clay (SC)
l R — T
r,_\\ 90
220[90.0 | 12-22 | Light brown fine to medium sand, \S3b/ NEG
l g 91.5 | 25 trace silt (SP-sM) | ~—
S S 93
— <L
g '$3a) [ 98
oo S3a
l j;gl— 23D 95.0 4-8 Light gray-green fine sand, some (\J NEG |
2Eg 9.5 | 25 clay, clay pockets, trace lignite
£5 medium sand (SC) 98
] o~
24D|100.0 | 11-16 Light gry=grn calc f sand, some POS
l 101.5 { 50 silt, calc fgmts,tr c1 pkts(SM)

BORING NO. 7-204



MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET_S___ oF __°
FILE No, _6329
l PROVECT SALTSTONE DISPOSAL - * Z-AREA BORING No._2-204
' | SURFACE ELEY, 281.2
PROJECT LOCATION_ SAVANNAH' RIVER PLANT _ Res. enen. _PETER E. BLETWEISS
tm.v SAMPLE : HCL
ROGRESS %o T oEPTH | BLOWS/&" SAMPLE DESCRIPTION STRATAIDEFTMTEST | REMARKS
. :5 105
= | 25D{105.0 11-24 |Light gray-green calcareous fine POS
3 106.5 28 sand, some silt, trace clay pkts
l ~ : (SM)
w0
@Q
(=2}
- _ _ 110
-~ |26D |110.0 50/4" |Light gray-green calcareous fine T pos
' N 110.3 ‘ sand, some silt, cemented fgmts,
- trace clay (SM) -
& : '
a.
< ) . , o TTS]
l 27D | 115.0 17-20 |Light gray-green calcarecus fine P0S
1600 116.5 25 sand, some clay, trace cemented
l 1130 fragments {sC}
' NR |120.0| 50/0" |NO RECOVERY 1201
l 280 | 125.0|  10073"| Gray calcareous fine sand, Some 28—
o 125.3 clay, trace shell fgmts (SC)
x . _ 13
=< 1290 1130.0 13-28 | Gray calcareous fine sand, some POS
l - 131.5 44 silt, "trace shell fragments (SM)
z
5 . WEE
' 2 [300[135.0| 20-47 | Dark gray fine to medium sand, B
: 136.2 50/3" { some silt, shell & calc fgmts(SM) -
: 138
O
2]
. 2 s 140
. | 310 140.0 13-25 | Hard dark gray-green clayey silt, Ee
N 141.5 32 trace fine sand partings '(MH) ~
- "
o
= , N 145
32Dt 145.0 12-18 | Hard dark gray-green clayey silt, NEG
146.5 25 some f-m sand, trace fine sand.’
partings (MH)
l 150
NR | 150.0 150/4'1 NO RECOVERY
150.3 '
r BORING NO. 7-204 -




MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET__4  ofF __ 6

ﬁ-

AlLY
'ROGRESS

1600

) - e A EE N & & GF G G Gh A R ae =

‘ FILE NO. 6329
PROVECT SALTSTONE DISPOSAL -  Z-AREA BORING NO. 2-20331 :
: SURFACE ELEV, .
PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENoR. _PETER E. BLEIWEISS
SAMPLE HCL :
~o T oermn | sLowS /& SAMPLE DESCRIPTION STRATADEFTH roc|  REMARKS
' N TS .
330 | 185.0| 400/4" | Dark gray fine to medium sand, e ohd, of boring
155.73 trace silt (SP-SM) - a at 155.3'.
160
165
170
125
180
185.
190
195
200
BORING NO. 7-204
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MUESER RUTLEDGE CONSULTING ENGINEERS Sheet 601 6

File No£329

prOJECT___ SALTSTONE DISPOSAL - Z-AREA SORING No. Z-204

LOCATION ___SAVANNAH RIVER PLANT
BORING LOCATIONN_ 76,156 ~  F_ /7,098
SURFACE ELEVATION_281 2 _ pAaTum_U.S.G,S. (MEAN SEA LEVEL)

BORING EQUIPMENT AND METHQDS OF STAEBILIZING BOREHOLE

TYPE OF BORING RIG: ] TRUCK, O sKID, O TRIPOD, ] OTHER
TYPE OF FEED DURING CORING: (] MECHANICAL, (JHYDRAULIC (] OTHER -

(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
- DIAMETER, INCHES , DEPTH FROM TO
{7 DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES_3 =7/8%
TYPE OF DRILLING MuD_ELORIGEL H-Y
[(J AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF:

DRILL RODS . N-2 3/8"" _O-sampLER 2" 0.D. SPLIT SPOON
S-SAMPLER . U-SAMPLER

CORE BARREL . CORE BIT

CASING HAMMER: WEIGHT, POUNDS | AVERAGE FALL, INCHES

SAMPLER HAMMER: WEIGHT, POUNDS__140_____, AVERAGE FALL, INCHES 30

MUB . LEVEL OBSERVATIONS IN BOREHOLE _
DATE TIME DEPTH OF HOLE | DEPTH OF CASING | DEPTH TO 'MUB CONDITIONS OF QBSERVATION*

h-21-86 0800 81.5 = 30.0 72 HRS, STABILIZATION
4-22-861 0710 116.5 - 35.0 OVERNIGHT
4-23-86! 0710 136.3 z 40,0 OVERNIGHT

* Note reliability ot observation, rainfalt, alevation of nearby open water, tide gauge or other factars atfecting water
tavel recorded.

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING 155.3 LIN., FT.
SPLIT SPOON SAMPLING IN DRILL HOLES _155.3 = LiIN. FT.
REDRILLING OF GROUTED HOLES__Q __ HOURS. CASING uTiLIZED__ O  LIN. FT.

STANDBY TIME FOR DRILL RIG AND CREW___() _ HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW_____ 0 HOURS.
NO. OF 3" UNDISTURBED SAMPLES 0

MATERIALS FOR MIXING GROUT ’ GROUTING OF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUB!C FEET
N0, 9uLB. 50 1b. CUBIC WITHOUT cacCl2 WITH Cacl2
BAGS BAGS FEET 0-200 1 >200 0-200 | 200
TOTAL
, GROUT
OTAL 7.5 0.6 _I 18.2 : 18.2 Ea'i
BORING CONTRACTOR__UAVIS DRILLING €0., INC.
DRILLER NATE PATTERSON HELPERS JIM HILTON, SIDNEY LINDSAY
REMARKS
RESIDENT ENGINEER _ PETER E. BLEIWEISS DATE 4-27-86

BORING N-o. £-204

FORM NQ. B.2



PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

PROJECT _ SALTSTONE DISPOSAL_ -

Z-AREA

SHEET

OF 5

FILE N0, _6329
BORING NO._Z-205

SAVANNAH RIVER PLANT

SURFACE ELEV. 280.2
RES. ENGR. _PETER F, BLEIWFISS

l DAILY SAMPLE ’ HCL
ROGRESS [ Wo_ | DEPTH | BLOWS/E SAMPLE DESCRIPTION STRATAIDEP™H cc |  REMARKS
‘1000 10 | 0.0 3-3 Gray fine to medium sand, trace @ NEG
1.5 3 silt, vegetation (SP-3M) 2
20 | 2.5 2-4 Brown' clayey fine to medium sand NEG
I 4.0 | 5° (s¢) 5
3D | 5.0 15-21 Mottled red-brown & yellow-brown NEG
6.5 24 clayey f-m sand, sm c1 pkts(SC)
' 4n | 7.5 12-20 Red-brown fine to medium sand, NEG
9.0 19 some clay (sC)
' [o]
50 |10.0 | 13-15 |[Do 4D T
C- 115 | 20 (sC)
6D | 12.5 | 12-16 Do 4p NEG
l 14.0 | 17 (sC)
. ' 15
70 | 15.0 9-13 Do a0 _ @ NEG
16.5 | 13 (scy |
1 .
(=]
2 _ 20
« | 80 | 20.0 7-9 Brown-red f-m sand, some clay, NEG
' < 21.5 | 10 trace coarse sand (SC)
=
] : | 35
Z |90 |[25.0 5-10 Red-brown & yellow-brown f-m sand, NEG
v 26.5 | 11 | trace some clay (sC) '
' '
8 _ 30
S (100 § 30.0 6-8 Yellow-brown fine to medium sand, NEG
l . 31.5 | 13 some clay - (SC)
= _ 33
-l et
& 38
& [11D [.35.0 7-8 Yellow-brown fine to meidum sand, NEG
36.5 |11 trace silt (SP-SM)
! () [
12D | 40.0 8-14 Do 11D NEG
I 41.5 | 18 (SP-SM)
, ‘ 4
l 13D {45.0 | 15-30 Mottled yellow-brown & red-brown. 3 NEG
46.4 50/5" | f-m sand, trace silt (SP-SM) -
' 43
14D | 50.0 7-9 Red-brown clayey f-m sand, trace , 20 NEG
l |51.5 | 8 silty clay layers {sC} S1

BORING NO. 7-205



o = -

PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET

A

FiLE No. 6329

PROJECT LOCATION

SAVANNAH RIVER PLANT

BORING NO, Z-205

SURFACE ELEv.280.2 -

ReES. EnoR. PETER E. BLEIWEISS

DAILY SAMPLE HCL
'ROGRESS nO. | OEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA|DEPTH| tEcT REMARKS
l . . ‘ P , 58

150|55.0 3-5 Stiff yellow-brown fine sandy NEC
- |56.5 6 clay, trace lignite, medium sand
i (CH)
= |
= _ , 60
. g 16D,60.0 3-3 . |Light gray-green fine sandy clay, c2 . NEG
- 61.5 5 trace lignite, medium sand (CH) ‘
(V=]
| s
= 170165.0 4-7 Light gray-green clayey fine sand NEG
N 66.5 8 trace lignite - (sCy |
] : -
& .
= : . . 70
180170.0 7-11 Light gray-yellow f-m sand, some NEG
71.5 14 clay (sC)
73
190 {75.0 22-33 IBrown fine to medium sand, trace | /$3b NEG
1700 76.5 | 38 silt (SP)
l 0750 /8
. . 80
20D180.0 21-50/5" Light brown-gray f-m sand, some NEG
' 80.9 ¢lay, clayey f-m sand pkts (SC)
83
l c= . [ 85
= 21D|85.0 25-39 |Light brown f-m sand, trace clay @,f EG
= 86.5 38 (SP-SG)
I Ny 88

-_—

= .

=2 . . . 90

© 22D1{90.0 16-27 Brown fine to.medium sand, some | (<35 NEG
l ' 91.5 23 clay ‘ (sC). ‘

WO L

&5 93 .

~— CO
' gj" 23D{95.0 . | 15-15 |Light gray-green calc clayey fine{ . EE 505

™ 9.5 44 -~ |sand, some limestone fgmts (SC) @)

= ' '

[= 9
l= ’

24D[100.0 | 10-20 |Light green-gray calc clayey f-m 100
I 101.5 | 34 sand, some limestone famts  (SC) POS

BORING NO.Z-205



' : MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET_ 3 __ oF _ D
FILE No. _6329

l prOvECT _SALTSTONE DISPOSAL’ - Z-AREA BORING NO._Z-205
' SURFACE ELEV.280.2'
l PROJECT LocATION SAVANNAH RIVER PLANT RES. ENGR, _PETER E. BLEIWEISS
DAILY SAMPLE | “HCL
'ROGRESS | No. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATADEPTH TEST REMARKS
l 25D 105.0 7-43 Li‘ght gray-green calcareous fine 103 PUS
106.3:  50/3"] sand, some Silt, calc fgmts. (SM)|
26D| 110.0| 100/6"| Do 25D, trace clay pockets LELT
l 110.5 = (M) POS
115
. 270| 115.0| 15-20 | Do 26D -
116.1| 50/2" (sM)" POS
5
I :
o | 28D| 120.017-50/4" | Gray calcareous fine sand, Some
~ 120.8 clay, trace shell fgmts - (SC) POS
i
(=3 ]
— .
I & | 290} 125.0{ 50-50/2'{ Do 28D, calcareous cemented 125
. 125.7 fragments (SC) POS
E .
o
l =C
30D 130.0f 100/5" | Gray calcareous cemented fgmts 130
l 130.4 ‘ (6p) POS
310 | 135.0( 16-26 | Gray calcareous clayey fine sand), 139 5
l 136.3| 50/3" | some shell fragments (sC) POS
138
l ‘ ' _ 150
32D | 140.0] 25-24 ‘| Hard dark gray-green f-m sandy POS
1700 | 141.5[ 42 ‘| cTay, trace calc (CL)
l_073'0 :
L | L 145
, 33D | 145.0| 21-31 | Hard dark gray-green clayey silty NEG
Eg 146.5{ 50 some f-m sand partings,-pkts(MH) :
S .
O |
=zo 150 :
Eé" 34D | 150.0| 42-50/2'f Dark gray f-m sand, some silt, NEG ggdlgg t;?rmg
& © | 150.7 ‘| trace lignite, clay pockets{SM) o
I: BORING NO. 7_205
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MUESER RUTLEDGE CONSULTING ENGINEERS

Shee!_s_gf 5
File No
PROJECT SALTSTONE DISPOSAL - Z-AREA BORING NO._£-205
LOCATION SAVANNAH RIVER PLANT
BORING LOCATIONN 75965 -~ E.67,610
SURFACE ELEVATION___180.2 patum_ U.S.G.S. (MEAN SEA LEVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: (] TRUcK,  (JskiD, (I TRIPOD, [ OTHER
TYPE OF FEED DURING CORING: [J MECHANICAL, (JHYDRAULIC [l OTHER
(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM __TO
: . DIAMETER, INCHES , DEPTH FROM TO
(X DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, | -
TYPE OF DRILLING MUD (R GEI— - H Y
] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND StZE OF: '
DRILL RODS N -2 3/8" .D-SAMPLER __2" 0.D. SPLIT SPQON
$-SAMPLER . U-SAMPLER
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS—___ | AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, POUNDS___140 AVERAGE FALL, INCHES 30
MUD  LEVEL OBSERVATIONS IN BOREHOLE
DATE TIME DEPTH OF HOLE | DEPTH OF CASING DEPTH TO mud CONDITIONS OF OBSERVATION*
4-22-86 0730 76.5 - 25.0 OVERNIGHT
4-23-86 0750 141.5 - 40.0 OVERNIGHT

* Note reliability of observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water
lavel recorded.

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING 150.7 LIN. FT.
SPLIT SPOON SAMPLING IN DRILL HOLES _150.7 1IN, FT.
REDRILLING OF GROUTED HOLES___ O  wHOURS. cASING uT(Lizeo__0 LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW___0 - HOURS.
STANDBY TIME FOR GROUT MACHINE ANO CREW—_ O HOURS.
NO. OF 3" UNDISTURBED SAMPLES .
MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO . 9uLB, 50 Ls. CUBIC WITHOUT ¢acCl?2 WITH CacClz.
BAGS BAGS FEET . 0-200 ] >200 0-200 | »200

‘l ) TOTAL

GROUT
OTAL 7.5 0.7 H 18.2 18.2 3.
BORING CONTRACTOR __ DAVIS DRITLING TU., INL.
DRILLER ___THOMAS LOWE HELPERS _DAVE GOODWIN, GLENN DODSON
REMARKS GROUT TIME: 1.5 HRS. :
RESIDENT ENGINEER _ PETER E. BLEIWEISS DATE _4-23-86
BORING No.

FORM MO, B-2 Z 205



PROJECT

PROJECT LOCATION SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET__L

oF 5

FILE No. 6329
BORING NO._Z-206

SURFACE ELEV, 284.6
RES. ENGR. PETER E. BLEIWEISS

-

DAILY SAMPLE HCL
PROGRESS | N0, | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STEﬁTAlnem TEST REMARKS
0730 1D. | 0.0 1-3 Brown fine sand, trace silt, QSZ) NEG
1.5 2 trace vegetation (SP) 1.5
2D 2.5 2-3 Mottled red-brown & brown f-m sand, NEG
4.0 17 some' clay, trace clay pkts(SC) 3
3D |5.0 5-10" |Mottled red-brown & purple f-m NEG
6.5 13 sand, some clay (SC)
40 7.5 8-9 Do 30, trace clay pockets NEG
9.0 |14 (sC)
| 10
50 {10.0 5-10 Do 30
1.5 |13 (sC) NEG
6D (12.5 5-10 Do 3D, purple & gray
o 14.0 |12 . - (sC) NEG
) )
. |70 {15.0 7-11 Do 60 NEG
N 16.5 |12 (s€) |
il
[ 4
m.
— 20
= |80 ([20.0 ¢ 7-10 |Do 6D, trace clay pockets NEG
> 21.5 {11 {sC)
|
O
< 25
— |90 [25.0 8-12 Red-brown fine to medium sand, NEG
< 26.5 |13 some clay (sSC)
=
& | | 30
<t 1100 [30.0 7-12 Yellow-brown: fine to medium sand, NEG
31.5 |12 some clay . (sC)
33
11D §35.0 8-11 Yellow-brown fine to medium sand, 35
36.5 |12 trace clay (SP-SC) NEG
ol
12D [40.0 8-10 Do 11D NEG
41.5 {11 (SP-SC_)
: _ 45
130 |45.0 {11-23 Red-brown fine to medium sand, NEG
46.5 |24 trace silt (SP-SM) :
50
14D |50.0 |[15-22 (Do - 13D NEG
51.5 |25 (SP-SM)

BORING NO. 7-206



PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SAVANNAH RIVER PLANT

SALTSTONE' DISPOSAL - Z-AREA

SHEET__ 2 ___oF 0

FILE No, 6329

BORING NO, _Z-206

SURFACE ELEV.284.6

T el
S

PROJECT LOCATION Res. NoR. _ PETER E. BLETWEISS
DAILY SAMPLE ‘ HCL |
'm,.Ess 5 Toerrn T BLowsre” SAMPLE DESCRIPTION STRATA[DEPTH|coT|  REMARKS
l @/ 53
‘ . A 55
15D| 55.0 4-4 Red-brown' f-m sand, some clay, NEG
l 56.5 4 trace clay layers (SC)
28
' , 60
. 16D} 60.0 2-3 Yellow-brown clayey fine sand, NEG
: 61.5 5 trace clay Tayers, lignite (SC)
I | o )=
17D| 65.0 3-5 Yeilow-brown clayey fine to NEG
66.5 6 medium sand (SC)
i =
s - =5
l = 18D| 70.0 | 19-27 Brown fine to medium sand, trace NEG
3 71.5 | 31 silt, clay partings (SP)
(Ve
l X
: @z
. |190} 75.0 ] 25-37 | Do 18D . —=
pust 76.5 | 43° {SP)
l ~
=
(=
= . . 80
20D 80.0 8-11 Light brown-yellow f-m sand, tr NEG
81.5 | 11 clay, clay pockets (SP-SC)
' - 83
| | o\ [
21Dl 85.0 | 15-14 Light brown yellow f-m sand,sm ) NEG
86.5 ] 15 clay & clayey f-m sand lyrs (SC)| >~
l g8
. . 90
- 22D| 90.0 | 15-29 Light brown fine sand, trace NEG
l 91.5 | 21 silt (SP~SM)
] M . . . 93
l . . 95
23D 95.0 | 21-20 Light gray-green calcareous _ P0S
1630 96.5 | S0 clayey f-C sand,:some calcareow
I 0730 ' fragments (sC)
24D} 100.0| 21-29 | Light gray-green calcareous fine 100
I 101.5 20 sand, sm clay, calc fgmts {(SC) POS
BORING No. £-206




PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

PROJECT LOCATION

SALTSTONE DISPOSAL - 7-AREA

SAVANNAH RIVER PLANT

SHEET__-3
FILE No. 6329
BORING NO._Z-200

SURFACE ELEV. 284.6 _

OF

RES. ENGR. PETER E, BLEIWEISS

}om.v SAMPLE HCL
ROGRESS | no. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA|DEPTH TEST REMARKS
l 25D 105.0(23-100/5" Light gray-green fine sand; somd 105 =
105.9 silt, calcareous fragméents,tracs
I . clay pockets (SM)
_ 110
26D | 110.0] 11-17 | Light gray-green calcareous fine T pos
' 111.5f 50 sand, some clay, trace calcareouy
fragments {SC)
LL |
' = _ . ES
@ ]27D] 115.0| 100/6" | Gray calcareous fine sand, some @ POS
e 115.5] ' silt, tr clayey sand pockets, -
l § shell fragments (SM)
[ ]
- 120
= [28D) 120.0| 100/3"| Gray calc cemented fragments POS
I = .| 120.3 (GP)
7]
]
I D : TS
& | 290{ 125.0|44-50/2" | Gray calcareous fine sand, some POS
- 125.7 : silt, trace shell fragments(SM)
— ‘ : '
-
& 130
& 300 -130.0| 44-50/4" | Gray calcareous fine sand, some PGS
l . 130.8 | shell fragments, silt '(SM)
. . 135
l 310| 135.0] 32-50/5"| Gray calcareous silty fine to POS
135.9 medium sand & shell fragments, :
some clay (sC)
320 | 140.0] 35-50/4"| Gray-green calcarecus clayey f-m|- POS
l 140.8 sand, some shell fragments(SC)
43
. . . 145
l 330 145.9q 17-29 Hard dark green clayey silt,tr NEG
—%?—33— 146.9 44 fine to medium sand partings(MH) )
.PRIL 17
1986 : .
150| .
R SUNNYO 340 150.0 150/an Dark gray f-m san_d, tr- si.,lli'c_lrjit : 50.5 NEG End of bor'1ng
;LEAR 80 150.5 ' pkts, silty clay pkts™ (SP-SM) | I at 150.5'.
BORING NO. 7-106
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MUESER RUTLEDGE CONSULTING ENGINEERS

sheet Dot3
File No. £329
proJecT._ SALTSTONE DISPOSAL - Z-AREA BORING NO._Z2-206
LocaTion _SAVANNAH RIVER PLANT
BORING LOCATION_N 76202 ~ E. 66,924
SURFACE ELEVATION_284.6 paTum .S 6. (MEAN SEA LEVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: X TRUCK, (3 SKID, (Z TRIPOD, (J OTHER
TYPE OF FEED DURING CORING: {1 MECHANICAL, ([JHYDRAULIC  [J OTHER
(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TQ
: DIAMETER, INCHES , DEPTH FROM TO

(%] DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES_3=7/8"

TYPE OF DRILLING Muo __FLORIGEL  H-Y

(O AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYPE AND SIZE OF:

SPLIT SPOON

DRILL RODS N: 2-3/8" 0.D. . D-sAMPLER ___ 2" 0.B,
S-SAMPLER . U-SAMPLER
CORE BARREL . CORE BIT

. AVERAGE FALL, INCHES

CASING HAMMER: WEIGHT, F’OUNDS___T

SAMPLER HAMMER: WEIGHT, POUNDS , AVERAGE FALL, INCHES

ME LEVEL OBSERVATIONS IN BOREHOLE

30

DATE TIME DEPTH OF HOLE i DEPTH OF CASING | OEPTH TO mud CONDITIONS OF OBSERVATION*
4-17-86/ 0730 96.5 . - 0.0 OVERNIGHT
4-18-86| 0730 146.5 - 45.0 QVERNIGHT

* Note reliability of observatien, rainfall, elevation of nearby open water, tide gauge or other factors affecting water

lavel recorded.

PAY QUANTITIES
DRILLING FOR SOIL SAMPLING AND GROUTING 150.5
SPLIT SPOON SAMPLING IN DRILL HotEs __150.5_ LN,
REDRILLING OF GROUTED HOLES HOURS.
STAKDBY TIME FOR DRILL RIG AND CREW___ O

LIN. FT.

FT.

HOURS.

CASING UTILIZED___Q _  LIN,

STANDBY TIME FOR GROUT MACHINE AND CREW____ O HOURS.
NO. OF 3" UNDISTURBED SAMPLES
MATERTALS FOR MIXING GROUT GROUTING QF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO. UuLB. 508, CUBIC WITHOUT caGl?2 WITH CaCle.
BAGS BAGS FEET 0-200 > 200 0-200 | ¥ 200
|
TOTAL
) GROUT
0TAL 8.0 0.7 19.3 19.3 Fr¥,

ING

BORING CONTRACTOR ___DAVIS DRIIIING CO
" DRILLER THOMAS LOWE

REMARKS

RESIDENT ENGINEER _PETER E. BLEIWEISS DATE

FORM NO. B.2

4-22-86

HELPERS _DAVE GOODWIN, GLENN DONSON ..

BORING No.

L-20b



PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL -

Z-AREA

SHEET 1

-

oF 5

FiLE No. _6329
BORING No._Z-207

PROJECT LOCATION

SAVANNAH RIVER PLANT

SURFACE ELEvV.282.2

Res. ENor, _PETER E. BLEIWEISS

DAILY SAMPLE bEPTH HCL
ROGRESS | No. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA TEST REMARKS
‘230 10 | 0.0 | 2-2 |Brown f-m sand, trace silt @ NEG
1.5 | 2- (SP-SM) - Lo
2h | 2.5 1-3 Yellow-brown f-m sand, some clay, NEG
l 4.0 3 trace cemented sand fgmts = (SC) 5
30 | 5.0 3-7 Yellow-brown f-m sand, some clay, NEG
6.5 15 trace ¢ sand, cemented sand(SC)
| 40 | 7.5 | 8-45 |Mottled red-brown & brown f-m NEG
9.0 25 sand, some clay,gry c1 pkts. (SC)
10
l 50 |10.0 5-12 [ Red-brown f-c¢ sand, some clay, | NEG
11.5 21 trace clay pockets - (SC) 51
60 2.5 |11-22 Do 5D ) NEG
14.0 28 (SC) —
i | :
70 Q5.0 4-11 Do 50 NEG -
w 16.5 |15 (sC)
[
I s
EBD 20.0 | 7-9 Brown f-m sand, seme clay, trace 20 |
l S 21.5 |10 white clay partings’ (sC) = NEG
. =
=
l 5 | 25
9D [25.0 5-9 Mottled brown. & red-brown f-m - NEG
. 26.5 |10 sand, trace some clay (sSC)
O
I .
- 7100 [30.0 | 9-14 |Brown fine sand, trace silt 30
' < 31.5 |13 ~{SP-SM) NEG
~ i
l =110 |35.0 |10-12 Gray fine sand, trace silt,medium| 52 ) 135
36.5 |13 sand, clay partings (SP-SM) NEG
120 {40.0 |13-18  |Red-brown fine to medium sand, 40.
41.5 |20 trace silt, cTay partings'(SP-SM) NEG
l ' 43
. . . 45
' 13D {45.0 ]10-15 Red-brown fine to medium sand, @ NEG
46.5 |13 some cTay '(SC)
48
1 - %
14D |50.0 32 Yellow brown clayey fine sand & @ NEG
r 51.5 5 silty clay layers - (SC&cCL)

BORING NO. Z-207



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET_2

oF__>

FILE No. 58329

SAVANNAH RIVER PLANT

8ORING No, _Z-207

SURFACE ELEV.282.2

RES. ENGR. PETER E. BLEIWEISS

--ﬁ

DAILY SAMPLE HCL
osrESS o ToepTH | BLowe e SAMPLE DESCRIPTION STRATA|OEFTHITEST | REMARKS
@
53
G _ 55
~ | 15D ] 55.0 2-8 Yellow brown f-m sand, trace cla NEG
3 56.5 | 4 Tignite (SP-SC)
~ 58
O
9 .
2 . 60
~ 116D 60.0 1-2 Yellow-brown f-m sand, some clay, @ NEG
= 61.5 2 trace silt, clay layers  (SC)
= 63
o
& : : 65
_ 170 {1 65.0 3-5 Yellow brown f-m sand, trace sﬂﬂ, NEG
l__cljg% 66.5 | 6 clay layers (SP-sM)l-
. 70
18D | 70.0 6-8 Yellow brown fine sand, trace NEG
71.5 (15 clay, clay pockets, lignite(SP-SG)
75
190 | 75.0 | 13-16 Brown m-f sand, trace clay, cla NEG
76.5 | 19 pockets, coarse sand {SP-SC
" .
° -
= . L 80
20D 80.0 [ 17-13 Brown & gray f-m sand, trace NEG
- 81.5 | 20 silt {SP) .
~
(WS ]
wl
=4
@ : 85
-~ |21D 185.0 | 10-30 Brown & gray f-c samd, trace silt NEG
=3 86.5 | 28 (SP) -
o 88
9 220 |90.0 { 2-6 |Mottled gray-green & brown clayey @ 90 NEG
< 91.5 {18 f-m sand (sc)
o : 93
:" 1] * : ) - 95
o 23D | 95.0 | 100/2 White calcareous cemented frag- @ BOS
< 95.1 - ments . {(GP)
24D | 100.0 | 17-23 Light green-gray calcareous clayey| 100
101.5 | 2¢ f-m sand, some limestone fgmts (SC) PNS

BORING NO. 7-207



MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET_3_ _oF_ 5

FILE No. 5329

PROJECT BORING NO._Z-207
SURFACE ELEV. 282.2
PROJECT LoCATION _SAVANNAH RIVER PLANT Res. ENoR. PETER E. BLETWEISS
DAILY SAMPLE RCL T
>ROGRESS [ NO. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATADEPTHTES T REMARKS
. . ' . 105]
25D |105.0 | -4-5 Light gray calc f-m sand, some - POS
106.5 3 clay, limestone fgmts & shell
' fragments (sC)
. . . 110
260 {110.0 [ 4-1 Light gray-green calcareous fine POS
l 11.5] 1 sand, some silt (SM)
a _ | 115
l £ (270 115.0 8-6 Light gray-green calcareous f sand, POS
3 116.5 [ 11 some silt, trace clay pockets,
- calcareous cemented fgmts (SM)
i s
) 120.
. |28D 1120.0 |. 8-8 Light gray-green calcareous fine POS |
l w0 121.5 | 15 sand, calc cemented fgmts (SC)
p
o
= . . 125
l 290 (125.0 9-19 Gray calcareous fine sand, some POS |
' 126.3 50/4" | clay, shell fgmts and calc cement
| ted fragments (SC)
l 1130
NR [130.0 | 100/0" | NO RECOVERY °
. 130.0 '
, 135
300 j135.0 9-24 Gray calcareous fine sand, some P0OS
I 1630 136.5 | 34 shell fragments, clay (SC)
0720
l ] 140
310 |140.0 |- 21-20 Dark gray-green calcareous fine POS
141.5| 22 sand, some clay, shell fgmts(SC)
' S 173
(Y=
0 >
Sy ) 145
W 32D {145.0 | 14-18 Hard dark gray-green clayey silt} NEET
lgm 146.5| 26 trace fine sand partings  (MH)
> '
o
kg 150 e .
330 {150.0 | 7-29 | Hard dark gray-green clayey silt| Weg] End of boring
151.1 50/2" | trace f-c sand (MH) 1511 at 151.1°.

BORING NO. Z-207
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MUESER RUTLEDGE CONSULTING ENGINEERS 5

Sheet.._of_s_-
Fila No
LOCATION SAVANNAH RIVER PLANT
BORING LOCATION__N. 76,012 E. 66,987 ‘
SURFACE ELEVATION 282, 2" paTum_U.S.G.S. (MEAN SEA LEVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: Y] TRUCK, 1 sKID, C TRIPOD, J OTHER
TYPE OF FEED DURING CORING: [ MECHANICAL, [JHYDRAULIC [ OTHER
(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
: . DIAMETER, INCHES , DEPTH FROM gg
A DRILLING MUD UTILIZED: DIAMETER OF ROTARY 8IT L%?&'TE 3"7/
TYPE OF DRILLING MUD . et H
(] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF: .
DRILL RODS N: 2-3/8 0.D. . D-SAMPLER 2" 0.D. SPLIT SPOON
S-SAMPLER . U-SAMPLER
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS____ | AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, PQUNDS_].AD__, AVERAGE FALL, INcHES 30
Mt LEVEL OBSERVATIONS IN BOREHOLE
ODATE TIME DEPTH QOF HOLE | DEPTH OF CASING DEPTH TO MUD CONOITIONS OF OBSERVATION*
4-15-86 0720 6.5 - 35.0 OVERNIGHT
4-16-86 0730 135.0 - 50.0 OVERNIGHT
* Note reliability of observatien, rainfall, elevation of nearby open water, tide gauge or other factors aftfecting water
lavel recorded.
PAY QUANTITIES
DRILLING FOR SOIL SAMPLING AND GROUTING 151.1 - LIN. FT.
SPLIT SPOON SAMPLING IN DRILL HOLES_151.1  (iN. FT.
REDRILLING OF GROUTED HOLES—_ O HOURS. CASING UTILIZED 0 LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW___ QO _  HOURS.
STANDBY TIME FOR GROUT MACHINE AND cnsw_J_ucuas
NO. OF 3" UNDISTURBED SAMPLES _Q
MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOGLUME PUMPED IN CUB!C FEET
NO. 9418, 50-.8. CUBiC WITHOUT Gacl?2 WITH Caglz
BAGS BAGS FEET 0-200 > 200 0-200 7200
il
" roTaL
7.7 0.7 18.7 SRouT
OTAL ) ] ] 18.7 g73,
BORING CONTRACTOR DAVIS DRILLING CO., INC,
DRILLER NATE PATTERSON ° . HELPERS _ JAMES HILTON, JEROME HULL
REMARKS 1.5 HRS. GROUT TIME.
RESIDENT ENGINEER PETER E. BLEIWEISS DATE _04-18-86

FORM NO, B-2

BORING No. 7-207



MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET__1 __ oF 5
l ' FILE No. 6329
PROJECT SALTSTONE DISPOSAL -~ Z-AREA BORING No. Z-208
SURFACE ELEV.
' PROJECT LocaTion _SAVANNAH RIVER PLANT RES. ENGR. PETER E. BLEIWETSS
DAILY SAMPLE _ HCL
'Roensss v ToerTn | BLOWS/E® SAMPLE DESCRIPTION STRATAIDEFTM rpsT|  REMARKS
0930 1D | 0.0 1-1 Brown fine sand, trace silt, NEG
1.5 | 2 roots {SP-SM) 1.5
2D | 2.5 3-3 Brown clayey f-m sand, trace NEG
4.0 5 coarse sand, cemented sand fgmts 5
1| 5.0 |10-17 |Mottled Tight gry & brn cTij8y =
' 6.5 |21 f-m sand, some clay pockets (SC)
40| 7.5 | 8-9 Hard red-brown silty clay, some NEG
9.0 21 f-m sand, tr f-m sand pkts (CL)
10
l 5D | 10.0 | 10-13 Mottled red-brown & gray c1ayey : NEG
11.5 | 17 f-m sand (SC) : :
6D | 12.5 9-15 Do 50 NEG
' 14.0 {22 (sc)
: ' 15
7D [ 15.0 | 10-16 Red brown f-m sand, some clay, NEG
l = 16.5 |18 clay pockets (sC) ‘
=
> : 20
' = (80 |20.0 9-12 Red-brown & gray f-m sand, some NEG
o | 21.5 |13 clay, trace clay partings ~ (SC)
i
l 3 25
@ |90 |[25.0 g§-12 Red-brown. & gray f-m sand, some NEG
. 26.5 | 18 clay (SC)
<t
i =
—J
ot 30
s |10D]30.0 [10-12 Red-brown & purple fine sand,some NEG
31.5 | 14 clay (SC)
33
l ‘11D | 35.0 7-12 Yellow-brown fine to medium sand, 35
36.5 | 12 trace clay (SP-SC) NEG
12D [ 40.0 8-13 Yellow-brown f-m sand, some silt 40
' 41.5 |13 , (SM) NEG
45
' 130 | 45.0 | 10-16 Yellow-brown f-m sand, trace NEG
46.5 | 21 coarse sand, silt "(SP-SM)
' _ S0
14D | 50.0 | 13-18 Do 13D NEG
l 51.5 | 16 (SP-Sm)

BORING NO. 7-208



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET

2

OF >

FiLE no, 6329

SALTSTONE DISPOSAL - Z-AREA

SAVANNAH RIVER PLANT

BORING No. Z-208

SURFACE ELEV.

res. ENoR. PETER E. BLEIWEISS

DAILY SAMPLE ' HCL
ROGRESS | wo. T oEPTH | BLOWS/E SAMPLE DESCRIPTION STRATA(DEPTH| TEST REMARKS
_ : 55
15D | 55.0 9-6 Do 13D NEG
56.5 4 (SP-SM)
' 58
60
16D0] 60.0 5-8 Very stiff gray-green fine to NEG
\ 61.5( 8 coarse sandy clay, trace lignite
lo)
1 65 | |
170t 65.0 3-5 Stiff 1ight gray-green clay, sm NE
66.5| 6 fine sand, trace lignite = (CH) @
. 70
18D| 70.0 4-5 Do 170 . NEG
= 715 9 (CH)
[
S
3. _ 75
. 19D] 75.0 6-3 Mottied gray & white clayey f-m NEG
© 76.5 3 sand, some clay layers, trace
Q lignite _ (sC) 78
< ' 8o —
— | 20D| 80.0 | 15-32 Brown m-f sand, trace coarse sand, NEG
= 81.5 | 35 lignite, silt (SP} S$3b
&
<X
85
21D| 85.0 | 14-20 1 Do 20D NEG
86.5 | 25 (SP)
. 88
90
22D 90.0 4-9 Brown clayey f-m sand, $3a NEG
91.5 | 12 ' (sC) L
93
, , e 95
23D| 95.0 | 24-30 Gray-green fine sand, some clay, . POS
9.5 | 39 trace limestone fgmts (SC)-
240} 100.0| 12-24 Light gray calcareous clayey f-m 190 50
101.5| 56 sand, sm limestone famts (SC) S

T ER SN EE NN GE NI RN MR SR SN SR SN B an oW

BORING NO. 7-208



. MUESER RUTLEDGE CONSULTING ENGINEERS
SHEET__ 3 oF 2
| FILE No. 6329 _
' PROJECT _ SALTSTONE DISPQ_SAL - I-AREA BORING %0, _Z-208 ,
' SURFACE ELEV.28l.7
lE PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENGR. PETER E. BLEIWEISS
ALY SAMPLE HCL
'ROGRESS | NO. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATAIDEPTHTEST REMARKS
oo
€D -
=
< =
73 :
'wr'-— . _ , 105
25D ] 105.0y .7-13 | Gray-green fine sand, some silt, POS
1630 | 106.5{ 24 trace limestone fragments (SM)
. 0730
110
26D| 110.0| 19-35 | Light gray-green calcareous fine POS
l 111.4] 50/5" | sand, some clay, cemented fgmts
: is0)
l 115
27D 115.0| 8-50/4" | Light gray-green calcareous POS
115.8| : clayey fine sand, trace calc
' cemented fragments (sC)
L. 120
2 28D | 120.0|14-50/5" | Gray calcareous fine sand, some PUS
. ' 120.9 sitt, clayey f sand lyrs, tr
> shell fragments (SM)
2 .
l = ' 125
o 29D | 125.050-50/2" | Gray fine sand, some clay, trace POS
= 125.7 shell & cemented fragments (SC)
l 2
- | 130
% | 300| 130.0] 100/3" | Gray calcareous cemented fgmts POS
l — 130.3 (GP)
o1
= 135
' e | 31D§ 135.0( 11-20 | Gray calc f-m sand, some clay, POS
< 136.5) 52 shell fragments (sC)
l 140
320 | 140.0{ 23-43 (Do 31D, trace ciay pockets POS
141.3] 50/3" : (sC)
' ' 43
_ _ 145
. 33D} 145.0f 12-20 [ Hard dark gray-green clayey silt, NEG
146.5| 50 trace fine sand partings (MH) @
End of boring
' 150 at 151.5'
34D| 150.0 8-17 | Hard dark gray-green clayey silty NEG o
151.5]| 25 some f-m sand (MH)
I BORIN® NO. Z-208
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MUESER RUTLEDGE CONSULTING ENGINEERS -
Flle No.
proJEcT_ SALTSTONE DISPOSAL - Z-AREA BORING No._Z-208
LOCATION SAVANNAH RIVER PLANT
BORING LOCATION N75, 823 F.67,049
SURFACE ELEVATION _281..7" patum_U.5.G.S. {MEAR SEA LEVEL)

BORING EQUIPMENT AND METHQODS OF STABIL!IZING BOREHOLE

TYPE OF BORING RIG: [(X] TRUCK, J sKID, 1 TRIPOD, (] OTHER
TYPE QF FEED DURING CORING: [C] MECHANICAL, ] HYDRAULIC {T] OTHER

%] CASING UTILIZED: DIAMETER, INCHES . DEPTH FROM TO

: DIAMETER, INCHES , DEPTH FROM TO
(] ORILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INGHES_3~7/8
TYPE OF DRILLING Muo —ELORIGEL H-Y

(] AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYPE AND SIZE OF: |
DRILL RGOS N-2-3/8" 0.0,  D-SAMPLER __ 2" 0.D. SPLIT SPOON
S-SAMPLER . U-SAMPLER:
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS __ . AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, POUNDS__ 130 AVERAGE FALL, INCHES Y

MUD - LEVEL OSSERVATIONS IN BOREHOLE

DATE TIME DEPTH OF HOLE | DEPTH OF CASING DEPTH TO mUd CONDITIONS QF OBSERVATION*

4-15-86 0730 106.5 - 38.0 OVERNIGHT

* Note reliability of observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water
lavel racorded.

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING 151.5 LIN. FT.
SPLIT SPOON SAMPLING IN DRILL HOLES _151.5 LIN. FT.
REDRILLING OF GROUTED HOLES 0 HOURS. CASING uTILIZED_ O LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW___ O HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW_____ O __ HOURS.
NO. OF 3" UNDISTURBED SAMPLES . :
MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO, ayLs. 50 .s. CuBi¢ WITHOUT CacCl?2 WiITH CaCl2
BAGS BAGS FEET 0-200 | >1200 0-200 | 200
8.2 0.7 0 i

TOTAL
. : . GROUT
OTAL 8.2 0.7 0 20.0 : 20.0p73,
BORING CONTRACTOR DAVIS DRIELING CO., INC.
DRILLER  THOMAS LOWE HELPERS DAVID GOODWIN, GLEN DODSON
REMARKS 1.5 HRS. GROUTING TIME
RESIDENT ENGINEER _PETER E. BLEIWEISS DATE 3-18-86

BORING No. Z-208 .

FORM NO. B-2



MUESER RUTLEDGE CONSULTING ENGINEERS

..,

SHEET oF 5
FiLE No. 6329
PROJVECT SALTSTONE DISPOSAL - Z AREA soRING No.Z-209
pert AR
PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENGR. . BLEIWEISS
DAILY SAMPLE HCL
n0oREss [ w6 ToerTH | BLOWS/E" SAMPLE DESCRIPTION STRATAIDEPTM .-~ |  REMARKS
0730 |10 [ 0.0 2-2 | Gray & light brown, fine sand, NEG
1.5 2 trace silt, vegetation (SP-SM)
20 2.5 1-2 Brown fine sand, trace silt, NEG
4.0 2 medium sand (SP-SM) z
aD 5.0 4-13 { Mottled brown & gray fine sand, NEG
6.5 20 some clay, tr m sand (SC)
4D 7.5 6-13 | Mottled yellow-brown & gray fine NEG
9.0 16 to medium sand, some clay (SC)
10
50 |10.0 | .10-16 | Mottled red-brown & white clayey ‘ NEG
11.5 20 fine sand {sC)
6D | 12.5 8-16 |Mottled purple & red-brown clayey NEG
14.0 20 fine to medium sand (SC)
: : {5
7D 115.0 7-21 | Do 6D, trace gray clay pockets NEG
16.5 14 (sC) :
: 20
8D 20.0 8-13 |Red-brown fine to medium sand, NEG
21.5 14 some caly, trace coarse sand(SC)
() =
- [25 :
90 | 25.0 g-13 |bo 8D, red-brown & gray NEG
26.5 13 ' (SC)
_ 30
100 | 30.0 9-16 |Mottled gray & red-brown fine to NEG
| 31.5 19 medium sand, some clay {sC)
35
110 | 35.0 12-15 |[Dark gray-brown fine sand, some NEG
36.5 14 clay, trace medium sand  (SC)
40
12D 1 40.0 12-13 | MottTled brown & purple fine to NEG
41.5 15 medium sand, some clay {SC)
. . 45
130 | 45.0 8-14 |Brown fine to medium sand, some NEG
46.5 16 clay . {SC)
48
14D [50.0 | 17-24 |Red-brown fine to medium sand, |/c, {50 NEG |
51.5 | 37 trace silt (sP-sM) | \°

’-'-------

BORING NO. Z-209



o o= o

PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING EN'GINEERS

SALTSTONE DISPOSAL - Z AREA’

SHEET 2

OF 5

FILE No. 6329

SAVANNAH RIVER PLANT

BORING NO. _Z-209

SURFACE ELEV. 287 A

RES. ENGR. PETER E. BLEIWEISS

DAILY SAMPLE ] it
lROGRESS 0. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA|DEPTH| TEST REMARKS
I Ol==
150°| 50.0| 18-32 | Red-brown fine to medium sand, NEG
l 51.5| 28 trace silt (SP-SM)
58
| 80
. 16D0] 60.0 2-5 Red-brown clayey fine to medium _ NEG
61.5 5 sand (SC)
63
| . n
NR | 65.0 2-4 NO RECOVERY .
. 66.5 6 :
' 17D0| 66.5 WH-5 Yellow-brown clayey fine sand ] NEG
_ 68.0 10 (SC) i 69
. 70
' 180| 70.0 9-12 | Brown fine to medium sand, some NEG |
71.5 1 ™
14 clay (SC) @
l ' ) 75
} 19D} 75.0 14-16 | Mottled yellow-brown & gray f-m NEG
76.5 16 sand, some clay (sC)
' 8
80 .
| 200| 80.0 | 29-30 | Light brown fine to medium sand, @} NEG | Losing 508
81.5| 29 trace silt (SP) / or ¢ratiing
fluid.
83
' 85 |.
21D] 85.0 29-19 | Brown fine to medium sand, some | {S3a NEG
86.5 23 clay, trace lignite (5C)
20 Fluid Tos
22D] 90.0 3-4 Brown fine to medium sand, some NEG o] S
l 91.5 | 12 clay (SC) minimal.
. 93
~~. [[95
23D| 95.0 11-23 | Light brown fine to medium sand,|{ S3b: NEG
: 9.5 | 31 trace clay - (sp-sC) | N
' 98
24p| 100.0| 26-50 | Light brown-white ealc f-c sand, @\ 100 APOS
101.5] 50 some clay, cemented fgmts (SC) -
L BORING NO, 7-209




PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z AREA

SAVANNAH RIVER PLANT

SHEET

3. _or 5 -

FILE MO,

6329

BORING NO. Z-209
SURFACE ELEV. 287.6

RES. ENgR. PETER E. BLEIWEISS

]
1
|
]
i
1
!
i
i
]
I
|
i
i
|
i

DAILY "SAMPLE | HCL
'ROGRESS | w0, | DEFTH | BLOWS/6" SAMPLE DESCRIPTION STRATA|DEPTHTEgT REMARKS
105 ]
2501 105.0]13-16 Light gray-green calc fine sand, POS
. 106.5] 33 some silt (SM)
110
“ 26D 110.0Q] 9-14 Do 250 . POS
111.5| 26 (SM)
NR | 115.0| 100/4" | NO RECOVERY — Drilling-hard
115'3 possible limestone
o : layers.
2701 120.(Q¢ 17-50 Light gray-green calc fine sand, POS
121.5 40 some clay, cemented fgmts. (SC)
: 125
NR | 125.0 50/0" NO RECOVERY
. 130
280 130.Q 28-33 Gray calc fine sand, some clay, POS
131.3 100/4" |shell fragments (sC)
. 135 1
29D 135.4 25-50 Do 30D POS
136.3 50/3" (sC) '
: _ 140
300! 140.0| 31-50 .|Gray calc, fine sand, some silt, [ POS
141.3| 50/4" shell fragments, trace clay (Sm)
’ 143
145
310 145.0 27-25 Hard gray-green clayey silt, tr @ NEG
146.5 31 fine sand partings (MH)
50] END OF BORING
320 150.0| 17-27 [ Do 310, some pockets fine _ NEG | @ 151.5.
151.5( 31 sand, some clay {MH&SC) 1515
BORING No. Z-209
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NiUESER RUTLEDGE CONSULTING ENG-INEERS _ sheet_5. of5..
File No.
PROJECT SALTSTONE DISPOSAL Z-AREA BORING NO.. 1-209
LOCATION _SAVANNAH RIVER PLANT

8ORING LOCATION_N./6122, E 66.680 |
SURFACE ELEVATION 287.6' oAaTum_U.S.G. S, (MEAN SEA LEVEL)

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

TYPE OF BORING RIG: X] TRUCK, J sKID, 2 TRIPOD, (J OTHER
TYPE QOF FEED DURING CORING: {] MECHANICAL, [(JHYDRAULIC [ OTHER

[ CASING UTILIZED: DIAMETER, INCHES . DEPTH FROM TO
: . DIAMETER, INCHES , DEPTH FROM 10
(X} DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES_3=7/8" TRI CONE
TYPE OF DRILLING MuD__FLORIGEL H-Y
(] AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYPE AND SIZE OF: " " .
S-SAMPLER . U-SAMPLER
CORE BARREL .CORE BIT
CASING HAMMER: WEIGHT, POUNDS . AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, POUNDS_ 190 ' AVERAGE FALL, INCHES — 30
‘MUD  LEVEL OBSERVATIONS IN BOREHOLE
DATE TIME DEPTH OF HOLE | DEPTH OF CASING | DEPTH T0 Mud.- CONDITIQNS OF OBSERVATION*
4-11-86 0730 66.5° - 26.0" OVERNIGHT
4-12-86] 0800 115.3" - ' 48.0° OVERNIGHT
4-14-86] 0730 146.5" - ~38.0' 24 HOUR STABILIZATION

* Note reliability of observation, rainfali, etevation of nearby open water, tide gauge or other factors atfecting water
lavel recorded.

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING 151.5 LIN, FT.
SPLIT SPOON SAMPLING IN DRILL HOLES __151.5 LIN, FT.
REDRILLING OF GROUTED HOLES_—.CQ _ HOURS. CASING UTILIZED 0 LIN, FT.
STANDSY TIME FOR DRILL RIG AND cREW__0O HOURS .
STANDBY TIME FOR GROUT MACHINE AND CREW_____ O HOURS.
NO. OF 3" UNDISTURBED SAMPLES i '
MATERIALS FOR MIXING GROUT ‘ GROUTING OFf DRILL HOLES
SHEET CEMENT BENTONITE SAND "VOLUME PUMPED IN CUBIC- FEET
NO. 94L8B. . 5058, CUBIC WITHOUT CaCl2 WITH CaCl2
BAGS BAGS FEET 0-200 >200 0-200 | » 200
4-14-86] 6 0.5 0.0 14.6 _
4-18-86 1.4 0.2 '
TOTAL
GROUT
0TAL 7.4 0.7 18.9 18.9 r13,
BORING CONTRACTOR__DAVIS URILLING CO., INC. .
DRILLER - NATE PATTERSON HELPERS JEROME HULL, JIM HILTON
REMARKS GROUT SURFACE SETTLED WITHIN 1 HOUR OF MOVING RIG FROM HOLE,
RESIDENT ENGINEER _PETER E. BLEISWEISS DATE _4-14-86

BORING No. 7.209

FOQRM NO. B-2



PROJECT

PROJECT LOCATION SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - 7-AREA

SHEET

or 6

FILE NO. _6329
BORING NO._Z-210

SURFACE ELEv. 288.1
RES. EN6R. PETER E.BLEIWEISS .

DAILY SAMPLE j Ml
ROGRESS | WO, | DEPTH | BLOWS/G" SAMPLE DESCRIPTION STRATADEPTHTEST . REMARKS
0900 1D | 0.0 1-2 Dark brown-gray fine sand, trace "NEG
1.5 1 silt (SP) @
2D | 2.5 2-3 Light brown fine sand, trace siTt 5 NEG
4.0 2 medium sand (sP) '5
3 | 5.0 3-6 Mottled red-brown & gray-brown NEG
6.5 13 fine sand, trace clay (SP-SC)
4 | 7.5 8-9 Mottied red-brown & gray fine NEG
9.0 i1, sand, some clay (SC)
10
D | 10.0 6-7 Mottled red-brown & light brown - NEG
| 11.5 12 fine to medium sand, some clay(S{) e
6D | 12.5 9-13 | Mottled gray & brown fine to NEG
14.0 19 medium sand, some clay, trace’
: coarse sand (sC) 15
70 | 15.0 11-14 | Mottled gray & purple clayey fine NEG
o 16.5 22 to medium sand, some sand, trace @
= coarse sand (SC)
5 ;
- : N 20
Z |80 | 20.0 9-9 Mottled red-brown & light gray NEG
= 21.5 17 fine to medium sand some clay,
v trace coarse sand (sC}
]
0 25
19D [ 25.0 8-14 | Brown fine to medium sand, some NEG
. 26.5 18 clay, trace clay pockets (SC)
™~
=
& _ 30
< 110D0§ 30.0 8-11 | Mottled light gray & yellow browr NEG
- 31.5 10 fine sand, some clay (sC)
35
11D | 35.0 10-13 | Red brown fine sand, some clay NEG
36.5 14 (sC)
38
40
12D | 40.0 7-19 | Brown fine to medium sand, trace NEG
41.5 18 silt, clay pockets, cemented
: sand fragments - (SP-SM)
<::> 45
13D | 45.0 10-11 | Yellow-brown fine to medium sand, : NEG
46.5 18 trace silt, clay partings,cement-
ed fragments (SP-SM)
14D 50.0 15-20 | Yellow-brown fine to medium sand, 50 | wnep
51.5 30 trace silt, clay partings (SP-SM)|

HE O &G BN TE D B G N D T G N Gh EE B S E e

BORING NO.Z-210



PROJECT

PROVECT LocATION _SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPQSAL - Z-AREA

SHEET_2___ of b °
FILE No. 58329

BORING No. Z-210
SURFACE ELEV.. 288.1

RES. ENGR. PETER E., BLEIWEISS

-

e

DAILY SAMPLE AGL
06RESS [ 0. T OEPTR | BLOWS /& SAMPLE DESCRIPTION STRATA|DEPTH| . - o REMARKS
15D | 55:0 21-31 | Red-brown fine to medium sand, @ 55 NET]
56.5 28 trace silt, coarse sand (SP-SM) E
' 58
16D | 60.0 3-4 Red-brown clayey fine to medium 60 NEG
61.5 8 sand, trace lignite (sC) $3a ‘
. 65
170 { 65.0 5-6 Brown fine sand, some clay NEG
66.5 12 (sC)
' 68
. 70
18D | 70.0 3-3 Brown clayey fine sand NEG
71.5 5 {sC) @
19D | 75.0 4-6 |Brown-1light brown clayey fine 75 NEG
76.5 10 sand, trace lignite (SC)
78
200 | 80.0 | 10-19 | Mottled brown & gray fine to o e
81.5 20 medium sand, some clay, trace @a\, -
Tignite ' (sc) .
210 | 85.0 | 11-14 |Mottled brown & gray fine to B
86.5 16 mgdit_zm sand, some clay, trace
lignite | - {SC) 28
90
22D | 90.0 16-21 | Brown gray medium sand, trace NEG |Began to lose
91.5 29 clay . (SP) drilling fluid
: at 91.0'.
, 95
NR 1 95.0 ‘WH/3 NO RECOVERY -
%8.0 VOID
98
230 98.0 4-7 Light brown clayey fine sand, @ NEG [Maintaining return
99.5 15 trace medium sand {sC) 100 of drilling fluid.
24Mm 100.0 4-30 lLight brown calc ¢-f sand, PCS
101.5{ 30 1imestone fragments (5C)

'BORING NO. Z-210




MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET_S or 5 -
FILE no. _ 6329
- SURFACE ELEv. 288.1
l PROJECT LOCATION _SAVANNAH RIVER PLANT Res. eNer. PETER E. BLEIWEISS
DAILY SAMPLE HCL
ROGRESS [wo [ oerTn | 8LOWSE" SAMPLE DESCRIPTION STRATAIDEPT™ TEST|  REMARKS
l 1. L g5_| POS
25D 11056.0 {17-31 Do 24D, light gray-green .
106.3 | 50/4" (sC) '
110
l 260 |110.0 { 12-27 Light gray-green calc, fine sand, 4 PO
111.5 | 5% some silt, trace clay pockets,
calc cemented fragments (SM)
i =
27D [115.0 {17-31 Do 26D POS
116.3 | 50/4" (SM)
120
28D [120.0 | 12-31 Light gray-green calc, fine sand, POS
' 121.5 | 50 some clay (sC) Drilling hard
below 123.0°.
l ) 125
290 |125.0 | 100/4" |Gray calc cemented fragments POS
125.3 (GP) i
l : 130
300 [130.0 ] 100/3" Do 19D POS
l 130.3 (GP) -
135
l 310 [ 135.0 | 42-100/5[6Gray calc fine sand, some silt, POS
135.9 : trace shell fragments {SM)
l . 140
32D | 140.0-| 23-32 Gray calc, fine sand, some clay, POS
l 141.5| 78 shell fragments {sC)
145
l 330 | 145.0 | 70-50/2"|Gray calc fine to medium sand, 508
145.7 some clay, shell fragments (SC)
e 1148
l ' ' . 150
34D ; 150.0| 21-29 Hard gray-green clayey silt, tr @J
151.5| 64 silt, some silt pockets ~{MH) NEG
l ' ) BORING NO. Z-210




MUESER RUTLEDGE CONSULTING ENGINEERS

sweeT_4 of °
: ' FILE No. 6329
PROJECT SALTSTONE DISPOSAL - Z-AREA aonme No. £-210
RFACE gLFv. 288.1
PROJECT LoCATION SHVANNAH RIVER PLANT RES. ENGR. PETER E. BLEIWEISS®
DAILY

'ROGRESS

SAMPLE | ACL
—=Toern | BLoWs /& SAMPLE DESCRIPTION STRATADEPTHTES T REMARKS

1120

155 End of boring

35D | 155.0 | 21-64/4"|Dark gray-green fine to coarse N 8.
155.8 sand, some clay (sc) [-155.8 NEG (@ 155.8

160

1R85

17201

175

180

qTTTTT e mEses

BORING NO. 7_21Q
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MUESER RUTLEDGE CONéULT]NG ENGINEERS

sheat 8 ot 6
File No.832Q
PROJECT SALTSTONE DISPOSAL - Z-AREA BORING NO._2-210
LOCATION SAVANNAH RIVER PLANT -
BORING LOCATIONN 75.933 ~ E. 66,743
SURFACE ELEVATION_288.1 oaTum_U.S,.G.S, (MEAN SEA LEVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE .
TYPE OF BORING RIG: K] TRUCK, {d sKID, C1 TRIPOD, (J OTHER
TYPE OF FEED DURING CORING: (] MECHANICAL, [JHYDRAULIC (] OTHER
] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
: . DIAMETER, INCHES , DEPTH FROM TO.
(I DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES__3-7/8
TYPE OF DRILLING MUD FLORIGEL, H-Y
[ AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF: " .
DRILL RODS N-2-3/8" 0.D. . D-sAMPLER _2" 0.D. SPLIT SPOON
S-SAMPLER . U-SAMPLER
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS________, AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, POUNDS_140 | AVERAGE FALL, iINCHES 30
_MUD _EVEL OBSERVATIONS IN BOREHOLE
DATE TIME DEPTH QF HOLE | DEPTH QF CASING DEPTH TO mud CONDITIONS OF OBSERVATION*
h-08-867 0730 61.5' - 35.0' QVERNIGHT
1-09-861 0720 98.0"' - 43.0' OVERNIGHT

#-10-86| 0715 141.5' - 60.0' QVERNIGHT

* Note reliability of observation, rainfall, elevation of nearby open water, tide gauge or other factors atfecting water
level recorded. '

PAY QUANTITIES :
DRILLING FOR SO!L SAMPLING AND eaounna 155.8 LiN. FT.
SPLIT SPGON SAMPLING IN DRILL HOLES_185.8  LIN. FT.
REDRILLING OF GROUTED HOLES___ O ____ HOURS. CASING uTILIZED__Q LIN. FT
STANDBY TIME FOR DRILL RIG AND CREW__0 ___ HOURS,
STANDBY TIME FOR GROUT MACHINE AND CREW._____Q  HOURS.
NO. OF 3" UNDISTURBED SAMPLES __Q

MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT BENTOKITE SAND VOLUME PUMPED N CUBIC FEET
NO. 9418, 50 8. cuBic WITHOUT Ccacl2 WITH Caclz
BAGS BAGS FEET 0-200 [ >200 0-200 | 200

-

S

TOTAL
GROUT
OTAL 15 1.25 36.5 36.‘5_::_13-‘
BORING CONTRACTOR AVIS DRILLING CO., INC.
DRILCLER THOMAS LOWE HELPERs DAVE GOODWIN, GLEN DODSON
REMARKS 2.5 HOURS GROUT TIME : .
RESIDENT ENGINEER PETER_ E. BLEISWEISS DATE 04-10-86

BORING No. 7-210

FORAM NQ. B-2
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PROJECT

PROJECT LOCATION _SAVANNAH RIVER DLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET._1
FILE NO.
BORING NO. PZ-210Ql1

oF ‘9

6329

SURFACE ELEv. _288.1

RES. ENGR, _PETER E. BLEIWEISS

AMPLE CASING
et o ::m T SAMPLE DESCRIPTION STRATADEPTH g, ows|  REMARKS
f w Note: no . ..
o @ sampling to 16.5
~ Ref: boring plan
" 4.5
l = 5 B-1 for procedure
= followed for
7 this borehole.
i
I
o0
a 10
. =) @ : Drove casing from
- 15.5' t8 16.5"'
P with 140 1b/30"
(=4
I = B drop.
1UD | 16.5 | Push=24"{Mottled red-brown and white mediug .
=041 ; ' Conducted first
léggg 18.5 | Rec=24" |to fine sand, some clay (SC) e st
head perm test
v 20 16.5'-18.5" in
=] h 1
lﬂE 20D | 21.5 | Push=24"|Mottled red-brown and yellow-brown 4" ¢ hole.
= 23.5 | Rec= 24"|fine to medium sand,some clay(SC) 107 blows w/140/
= 1b/30" drop.
l_:cz“E- 55 2nd series of
o tests 21.5'-23.5
E3a) 4" ¢ hole.
1600 3U |28.5 | Push=24"|Mottled red-brown and gray fine to - Failed w/shelby
0800 30.5 | Rec=24" jmedium sand, some clay {sC) 35 @ 26.5 washed
to 28.5. 96
l ' blows 140 1b/30"
3rd series of
tests 28.5'-30.5
I 35 3" Q hole.
l 38
40
l ( > 45
i 5

BORING NO. PZ7-210U



PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET_ 2 oF_ 2
FILE NO.

PROJECT LOCATION

SALTSTONE DISPOSAL - Z-AREA

6329

" BORING No.PZ-210U

SURFACE ELEV.288.1
ReS. ENGR. _PETER E. BLEIWEISS '

DAILY

SAMPLE

ROGRESS

BLOWS/8"

SAMPLE DESCRIPTION

STRATA

DEPTH

CASING
BLOWS

REMARKS

APRIL 12, 1986- SUNNY, OVERCAST. 85°F

1730

NO.

DEPTH

55

©,

58

60

65

68

70

75

Installed

753

80

piezometer at 75.5".

End of boring
at 76.5'. '

85

90

95

100

|

| BORING MOPZ-210U
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SHEET_3 __oF_2 _

FILE NO. 8329
MUESER RUTLEDGE CONSULTING ENGINEERS  SUBCODE
PIEZOMETER RECORD
PROJECT SALTSTONE DISPOSAL - Z-AREA P|EZOMETER NO. PZ-210U
LOCATION _ SAVANNAH RIVER PLANT
PIEZOMETER LOCATION _5.0 N OF Z-210P DATE OF INSTALLATION 4-12-86
[J SEE SKETCH ON BACK . RES. ENG. PETER E. BLEIWEISS
PIEZOMETER TYPE __SLOTTED PVC
STRATA PIEZOMETER | DEPTH
INSTALLATION | { )
DETALS T INTAKE POINT
GROUND : depth to bottom, ft= __75.5
SRS [ 1 depth to top, ft= _ 62
ELEV._:.._——" —
o ~length, ft=__ 13,95 =L
/({ﬁ//'§ §O diameter,in= 6 , ft= 0.5 =2R
\ \ STANDPIPE /RISER
x \ elevation of rim, ft=_291.2
@ \\ \ diameter,ins 2 , ft= 0.17 _=2r
\\ \
% \ READING TIME | DEPTH - RIM | ELEVATION
\ \ TO WATER OF WATER REMARKS
\ DATE | CLOCK
\ N 4-18-84 1200 60.0 231.2 24 hours after
‘ k \ p21-ed 0710{  60.0 231.1 | flushing
. '\
~
@ Y k
B R
B B
: =,£ 70.5
@ - EE 1755
76.5
") sand  [B55%R Bentonite GROUND SURFACE ELEV._288.1

(24 2% 4]Gravel NN Grout
_ rave - rou PlEZOMETER NO. PZ-Z].OU
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: ff;RROJECT

PIEZOMETER LOCATION _£o A/

MUESER RUTLEDGE, JOHNSTON a DESIMONE
CONSULTING ENGINEERS
- VARIABLE HEAD PERMEABILITY TEST

[J BOREHOLE OR [J PIEZOMETER NO. fZ-2!°
TEST NO.__/ . 24-i8-8¢

RES. ENG.7E, 8livas:

CALC. BY __DATE

CH'KD BY _DATE__

SALTsTON T DisposAr  Z-Amrad

of X-2/6pP

0.7

Qa3 - elevation of rim, ft=_239:.2
. _ ) L diy’néter, in: 2 , ft= o 17 32r
N : " --:.-—.-1 )
°ﬂ ; ———1 " depth of casing, fts
- : e e -——- depth to which stand-
: — + <= -mo-m - -1 pipe was bailed, ft= zZ
Ni‘; 1'. | .'l|..|!||nl=lJll_L1-ol=
jo 2 e 1]
ELAPSED TIME, At,u:n.
READING TIME TEST DEPTH=- , HE AD
DEPTH-| RimM TOQ [WNBALANCED --mﬂo5
At RIM TO| TIDE OR| HEAD REMARKS
DATE |CLOCK | iy | WATER| GWL H Hi/Ho
— ft, ft, ft,
OR-1g-g 6] lav 0.0 o.0 éo.o e
2.5 2.5 XA
‘oo 4.0 2.43
4.0 o .92
4.0 6.5 289
@.0 2.5 X1
8.0 PN 0.2
T LR 4,72
2.0 76,8 2.67
Gon < p 4.37

FILE NOQ.6327
SUBCODE

-. LENLANEL I AT S B BN B S B R 'lJlT]'TFJi'lill}l
V‘@-o_ g E N ';r INTAKE POINT
-\@\ — ————=2221  depth to bottom, ft=_ 755
: D : — depth to top, ft=_s2.0
' I CREE length, ft=_ 32 =L
i | diameter in=_ 4, ft= 0.6 2Ry

STANDPIPE/RISER .




MUESER RUTLEDGE CONSULTING ENGINEERS

8 4 9
Sheet -
Fne:nﬁ._fﬂ_zg_.
PROJECT SALTSTONE DISPOSAl:_ Z-AREA BORING NO.__PZ-210U

LOCATION SAVANNAH RIVER PLANT

BORING LOCATION_S' NORTH QOF 7-2310P

Ub.S.G.8

SURFACE ELEVATION_288.1 DATUM

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
(O] OTHER

TYPE OF BORING RIG: {J TRUCK, {J sKID, I TRIPOD,

TYPE OF FEED DURING CORING: [] MECHANICAL, [ HYDRAULIC [ OTHER
K] CASING UTILIZED: DIAMETER, INCHES_4.0 , oEPTH FRom_0.0' 10 31.0°
: DIAMETER, INCHES . , DEPTH FRCM TO
[J DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES
TYPE OF DRILLING MUD

{J AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF: " -

DRILL RODS N 2-3/8 . D-SAMPLER

S-SAMPLER . U-saMPLER __SHELBY

CORE BARREL . CORE BIT

140 , AVERAGE FALL, INCHES

. AVERAGE FALL, INCHES

CASING HAMMER: WEIGHT, POUNDS
SAMPLER HAMMER: WEIGHT, POUNDS

VMATER LEVEL OBSERVATIONS IN BOREMHOLE

30

DATE TIME DEPTH OF HOLE | DEPTH OF CASING | DEPTH To water

CONDITIONS OF OBSERVATION"

* Note reliability of observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water

lavel recorded.

PAY QUANTITIES

DRILLING FOR SOIL SAMPLING AND GROUTING __76.5 LIN. FT.
SPLIT SPOON SAMPLING IN DRILL HoLEs_0.0 LIN, FT. :
REDRILLING OF GROUTED HOLES HOURS. GCASING uTiLizep_31.0 LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW__ 3.0 wours.
STANDBY TIME FOR GROUT MACHINE AND CREW 0 HOURS.
NO. OF 3" UNDISTURBED SAMPLES .
MATERIALS FOR MIXING GROUT GROUTING _OF DRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO. 94LB. 50 1b. CUBiIC WITHOUT CaCl? WITH Caclz
BAGS BAGS FEET g-200 >200 0-200 | 7200
TOTAL
“ 8ROUT
0TAL .3 0.25 7.4 '7.451-3,1
BORING CONTRACTOR DAVIS DRILLING CO., INC. :
DRILLER_THOMAS LOWE HELPERS GLEN DODSON, DAVE GOQDWIN
REMARKS PZ. REQUIRED FLUSHING
RESIDENT ENGINEER _PETER E. BLEIWEISS DATE 4-18-86
' BORING No. PZ-2160

FORM NO. B.2




PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE

DISPOSAL - Z-AREA

SHEET
FILE NO.
BORING N0, Z-211U
SURFACE ELEV. 289.5

OF 5

6329

- e = e

PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENGR. _ PETER E. BLEIWEISS
DAILY SAMPLE RGL
ROGRESS | no. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATAIDEPTH TEST REMARKS
0730 10 { 0.0 1-1  [Light brown-gray fine sand, trace NEG

1.5 2 silt {SP-SM)
2D | 2.5 1-1 [po 1D NEG
4.0 1 (SP-SM) 5
3D | 5.0 1-2 Light brown fine sand, trace silt NEG
6.5 2 vegetation (SP-SM)
a | 7.5 2-7 Light brown & red-brown f-m -samd:y
9.0 9 " |'some cilay ©(sC) NEG
50 {10.0 7-13  |Mottled gray & red-brown clayey 10
11.5 | 17 f-m sand, tr m sand (SC) | NEG
- 6D |12.5 13-19 Do 5D NEG
14.0 23 (SC)
. o)==
70 }15.0 10-20 Red-brown f-m clayey sand, trace NEG
16.5 22 coarse sand, gravel (sc) |
L : 20
Q 80 120.0 8-20 |Do 70, trace white clay pockety NEG
) 21.5 22 (sc)
=
o
=2
- : 25
.| 90 |25.0 8-16 [Mottled light brown, gray & purpie NEG
z 26.5 13 f-m sand, some clay (sC)
&
| 100]30.0 9-12 [Purple f-m sand, some clay 30
* 31.5 9 (SC) @ NEG
&
= 35
| 110135.0 6-9 Yellow-brown f-m sand, some clay Ljfed
= 36.5 | 10 (sc)
38
40
12D0140.0 6-11 |[Yellow-brown f-m sand, trace clay NEG
. 41.5 10 (SP-SC)
' 45
13D 45.0 7-13 |Yellow-brown m-f sand, trace clay NEG
46.5 15 coarse sand (SP-SC)
14D (50.0 9-15 Browﬁ-yeﬂo_w f-m sand, trace silt 50
51.5 | 18 coarse sand (SP-SM) NEG

BORING NO. Z-211U
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PROJECT

" MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL, Z-AREA

SHEET 2 OF 5
FILE No, 0329

BORING No. _Z-211U
SURFACE ELEv._289.5

PROJECT LOCATION SAVANNAH RIVER PLANT Res. enor. PETER E. BLEIWEISS
DAILY SAMPLE HCL
IROGRESS o ToerTn | BLows/e" SAMPLE DESCRIPTION STRATADEPTH! TEST] REMARKS
. © : 55
«| 150 (55.0 9-12 Red-brown f-m sand, trace clay, NEG
— 56.5 |16 yel-brn f-m sand pockets and
' - ) seams (SP-SC)
b=
:
l g 16D |60.0 4-6 Stiff yellow silty clay, some 6.0 NEG |
61.5 7 fine sand, trace lignite (CH) .
. . : NEG
17D |63.0 3-5 Stiff yellow silty clay, trace
.—1530 | l64.5 | 7 fine sand, lignite (CH) 65
0715 18D [65.0 4-3 Yellow-gray clayey fine sand NEG
I 66.5 5 (sC)
. 70 -
l 196 170.0 3-3 Stiff yellow-gray fine sandy clay, NEG
71.5 4 trace brn f-m sand layers,lignitg
- - Tow)
' & . 75
a 200175.0 2-3 Light brown f-m sand, some clay, NEG
3 76.5 5 | clay pockets (SC&CH)
I :
=31 21D 180.0 9-14 Brown m-f sand, some clay 80 NEG
. > 81.5 |15 (sC)
=
-5
vy
' - 11 22D0(85.0 |12-12 Light brown f-m sand, trace clayl’ 83 NEG
© 86.5 g clay seams (SP-SC)
l &
~ 90
B 23D}90.0 5-8 Dark brown-gray f-m sand, trace NEE
' = 91.5 |16 clay,  coarse sand, clay pkts Note: Washed to
5 ' (SP-SC) 96.5' attempt to
push shelby tube
: . 3 25U (success) upon
l 24DJ95.0 |1-WH/12" | Mottled white & gray clayey f-m nrejretrieval of tube
- 196.5 ' sa, tr brn f-m sa pkts,lignite(S¢) winch clutch failec
: 255196.5 |Push=24"1 Gry brn clayey f-m sand w/white NEG (to engage.
l : 98.5 |Rec=24" { clay layers and pockets (sC)
26D 1{98.5 4-8 Light brn-yel f-m sand, some clay, 00 NEG
100.0 |16 trace white clay Tayers (SC)
l BORING NO. Z-211U




PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET

3 oF 5

FILE no. 6323

SAVANNAH RIVER PLANT

BoRING No._ L-211U

SURFACE ELEV. _2§9_5____

Res. EN6R. PETER F. BLEIWEISS

s =m e

AILY SAMPLE [ HCL
‘ROBRESS NO. | DEPTH BLO'SI" SAMPLE DESCR'PT'ON STRATADEP'M TEST REMARKS
Bit is drilling
hard.
l 2 _ 105
& | 27D105.0 | 48-55 Light gray calcareous clayey f-c POS
~ 106.5 | 39 sand, some cemented particles &
l ~ shells fragments (5C)
-
g . WAL
<< | 28D(110.0 | 10-10 Light gray-white calcareous f-m YOS
1600 111.5 | 16. sand, sm cl,cemented particles(S¢)
0730
I w 115
o | 29D}115.0 13-22 Do 28D _ POS
= 116.5 | 21 - (sC)
l W
=
&
&5 : . : 120
= 1 3001120.0 | 14-16 Gray-light brn calcareous fine S
L&) .
l . i21.5 | 15 sand, sm cl1, cemented particles
v (sC)
=
=
o
s , 125
l . 31D} 125.0 5.9 Gray calcareous fine sand, some POS
K 126.5| 5 clay (sC)
l .
' ©
=8
< . 134
| 32p| 130.0 35-100 |Gray calcareous fine sand, some POS
w 131.51 100 clay ,cemented particles,trace
- shells {SC)
o
(=18
L= 35"
l NR | 135.0{ 100/0" | NO RECOVERY )
1530 £35: N trestons 6 135.0"
0730 | 330 137.5( 12-30 Gray calcareous fine sand, some _ POS '
I 138.8| 50/4" clay, trace shell frgmts {sC) TG Note:
o . - u , tra la Loosing 0.5 vol.
_ OE 34D }.ﬁg g 24-50/4'1 Do 330, trace clay (5P-5C) POS %f g;ig)h'ng f}&lﬁd
’ / 137.0'. She
'8 > fragments in wash
o g BICR @ 137.5"'.
la;‘ & -| 350 145.0| 12-19 Dark gray-green clayey f-m sand NEG
TR 146.5| 24 (sC)
—
[= - -]
lé‘c =t
36D | 150.0] 15-19 | Hard dark gray-green clayey silt 150 E"dlgf boring
(1330 | 151.5] 20 trace f-m sand partings (MR) NEG| at 151.5°.

BORING NO. 7-211U
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] CASING UTILIZED: DIAMETER, INCHES

MUESER RUTLEDGE CONSULTING ENGINEERS
File No,

Sheet_s_of_s.

>roszcT__ SALTSTONE DISPOSAL - Z-AREA . somNG no. 272110
LOCATION __SAVANNAH RIVER PLANT .

BORING LocAaTION_N.75.741; E. 66,805

SURFACE ELEVATION 389. 5" oatum_U.5.6.5. (MEAN SFA LEVEL)

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

TYPE OF BORING RIG: [ TRuck, ([Oskip, OO TRIPOD, [J OTHER

TYPE OF FEED DURING CORING: {] MECHANICAL, ] HYDRAULIC {7 OTHER

, DEPTH FROM TO

. DIAMETER, INCHES , DEPTH FROM TO
(Xl DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES _3=-7/8" TRICONF

TYPE OF DRILLING MUD . ELORIGE] H-Y

] AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYPE AND SIZE OF:

DRILL RODS N-2 3/8" 0.D. . D-SAMPLER _2.0" 0.0, SPLIT SPOON

S-3AMPLER . U-samMpLER _SHELBY
CORE BARREL .CORE BIT
CASING HAMMER: WEIGHT, POUNDS___. .. | AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, Poumos_]AD_ AVERAGE FALL, INCHES _ Y
 MUD LEVEL OBSERVATICONS IN BOREHQLE
DATE TIME DEPTH OF HOLE | DEPTH OF CASING DEPTH TO - i'fIUd CONDITIONS OF OBSERVATION*
04-07248| 0715 64.5" - 30.0' OVER_WEEKEND
4-08-86| 0730 111.5° - 33.0° OVER NIGHT
M-09-84 0715 135.0° - 36.0' " "

* Note reliabilily of observation, raintall, etevation of nearby open water, tide gauge or other factors affecting water
lavel recorded.

PAY QUANTITIES

FORM NQ. B.2

DRILLING FOR SOIL SAMPLING AND GROUTING _151.5 - LIN. FT.
SPLIT SPOON SAMPLING (N DRILL HOLES_151.5 LIN. FT.
REDRILLING OF GROUTED HOLES___0 HOURS. CASING uTiLI1ZED__ 0.0 LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW___O _ HOURS.
STANDBY TIME FOR GROUT MACHMINE AND CREW____ 0 HOURS.
NO. OF 3" UNDISTURBED SAMPLES 1 .
MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT SENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO. 9uLB. 50 1b. cuBic WITHOUT Catl?2 WiTH CaCl2
BAGS BAGS FEET 0-200 >200 0-200 | > 200
fl
TOTAL
BROUT
- 6 0.50 o || 16 14.6 f18,
BORING CONTRACTOR _DAVIS DRILLING CO., INC,
] .DRILLER NATE PATTERSON HELPERS JEROME HULL
REMARKS __GROUTING TIME WAS 1.5HRS, GROUT TAKE RATIO = .13
RESIDENT ENGINEER PETER E. BLEIWEISS pATE 04-09-86
7110

[BORING No. L~



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET

or _6

FILE No. _6329

SAVANNAH RIVER PLANT

BORING NO._Z-212

SURFACE ELEvV. 292.0'
RES. ENGR. _PETER E. BLEIWEISS

- S aa ==

DAILY SAMPLE HCL
ROGRESS | No. | DEPTH | BLOWS/G" SAMPLE DESCRIPTION STRATADEPTHTE:C,T REMARKS
1500 [ 1D [ 0.0 1-1 | Dark brown fine sand, trace silt| NEG
1.5 2 vegetation (SP)
% 2D | 2.5 2-3 Brown fine sand, trace silt @ 5 NEG
3 4.0 5 (SP)
. 30 | 5.0 3-6 Brown finé sand, trace silt NEG
© 6.5 7 (SP-SM) z
Q 4D | 7.5 7-12 | Mottled gray & red-brown clayey NEG
— 9.0 17 f-m sand, trace cemented sand
-b- fragments - (SC) '9
N2 50 |10.0 11-21 (Do . 4D NEG
= - 115 | 33 e (SC) NEG
95‘ 6D (12.5 15-22 | Do 4D
14.0 | 29 (sC) G
70 [15.0 11-19 ¢ Do 4D NEG
1700 16.5 23 ' (sC) @
' G730
. 20
8D | 20.0 10-14 | Mottied purple & red-brown clayey NEG
21.5 17 fine sand (SC)
| 9D | 25.0 6-9 Mottled purple red-brown & gray NEG
L 26.5 14 clayey f-m sand ~{SC)
% .
= , : 30
W [ 10D} 30.0 8-15 | Mottled purple & light gray sand| NEG
o 31.5 13 some clay, trace coarse sand(SC)
z
3 ‘ 35
b 110§ 35.0 11-19 | Bo 10D NEG
! 36.5 20 (sSC)
O
x
< ’ 49Q
= 120 | 40.0 10-16 | Do 10D ) NEG
- 41.5 | 20 (sC)
2 .
s
45
13D | 45.0 10-12 |Mottled purple & red-brown f-m NEG
46.5 17 sand, sonie clay (sC)
48
. 50
14D | 50.0 8-7 Red-brown f-m sand, some clay @ NEG
51.5 12 (sC)

BORING NO. Z-212



PROJECT

PROJECT LOCATION _SAVANNAH RIVER PLANT '

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET

FILE NO.
BORING NO, Z-212

SURFACE ELEv..292.0
RES. eNgr. PETER E. BLEIWEISS

6329

DAILY SAMPLE HCL
inoeasss s Toror | siowsre SAMPLE DESCRIPTION STRATA|0EPTR| TEST|  REMARKS
l 55

150 | 55.0 9-13 | Yellow-Brown fine to medium sand|, NEG
I 56.5 13 trace clay " (SP-SC)
. N 60
16D | 60.0 14-18 | Yellow-brown fine to medium sandj, NEG
' 61.5 22 trace clay "(SP-SC) @ -
l 170 [ 65.0 19-34 | Yellow brown.fine to medium sandj 65 NEG
66.5 36 trace clay (SP-SC)
. .70
18D | 70.0 32-57 | Mottled red-brown & yellow m-f NEG
l = 71.5 69 sand, trace cTay " (SP)
'g: 73
e |190 | 75.0 4-2 | Medium red-brown m-f sand, some NEG
o 76.5 5 ¢lay, trace coarse sand (SC) 76.5
. |20D | 76.5 4-5 Mottled light gray & brown NEG
l 9 78.5 3-4 clayey m-f sand (sC)
~ |210 | 78.5 .3-2 | Brown-yellow clayey fine sand, go | NEG
! . |80.5 6-6 trace lignite (SC)
' <. 122D 180.5 5-5 Interlayered yellow-brown fine NEG
82.5 7-10-} sand. sm c1.& sandy clay{SC&CH)
23D | 82.5 4-6 Do 22D : NEG
' 84.5 7-10 (SC&CH) 85
24D 185.0 6-7 Do 22D, trace lignite NEG
87.0 9-10 {SC&CH)
I' 88
90
250 | 90.0 2-1 Mottled gray, brown f-m sand, NEE
91.5 4 some clay, trace lignite (SC)
l 26D |91.5 5-11 | Mottled gray & yellow brown f-m
93.5 11-11 | sand, some clay {SC)
95
| 270 [95.0 | 3-7 | Mottled yellow-brown & gray m-f NEe
96.5 14 sand, some clay (sSC)
Bl 98
P
280 {100.0 17-36 | Mottled yel-brn, 1t brn f-m sand NEG
t 101.5 44 tr cl, clayey f sa lyrs . (SP-SC)

BORING No. Z-212 -



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET_3 __ oF __6
FILE No. _ 0329
BORING NO._Z-2]12

SAVANNAH RIVER PLANT

SURFACE ELEV.._292.0

RES. ENGR. PETER E. BLEIWEISS

km.v SAMPLE HCL
'ROGRESS | wo. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATAIDEH'H FEST REMARKS
l.
Do
ic
N =
&3 o | 105
29D| 105.0 17-27 | Mottled vellow-brown & 1ight NEG
106.5 34 brown m-f sand, trace clay(SP-SC)
1630 |
lU??O | 108
110
300 110.0{. 21-31| Mottled gray & brown f-c sand, NEG
' 111.5 50 some clay (5C)
1 e
31D} 115.0 15-35| Mottled brown & gray f-m sand, NEG | Started drilling
116.5 20 some clay, trace cemented fgmts hard @ 117.0'.
' (sC)
120
32D| 120.0 14-12| Mottled yellow-brown & light NEG
' 121.5( 15 gray fine sand, some clay, fine
sandy clay layers (sc) | 123 Rod drogped 0.5'
L YOI hoa & At 123 cale
R ' 125 fgmts. in wash.
l R 330§ 125.0 12-281 Gray-green calcareous fine sand POS
> 126.5 35 some silt, fine sandy clay lyrs
5 {SM)
1°
! . 130
2 34D 130.0 21-26| Gray-green fine sand, some clay POS
o 131.5 34 calcareous cemented fragments
l . (SC)
~ .
od
- 135
l < 350| 135.0 5-10 Gray-green calcareous cTayey POS
< 136.5 21 fine sand, trace calcareous
fragments . (SC)
' 140
36D| 140.0 16-47| Do 350 POS
I 141.1 50/2" : (sC)
145
I 370] 145.0 18-33| Gray calcareous fine sand, some POS
1740 146.5 39 clay, shell fragments (SC) A
0730 148
(Yo
o0 - N
(> > 150
lﬁ%% : M1 )
YS= | 38D| 150.0 8-16| Hard gray-green clayey silt, . NEG
mn= 151.5 27 trace f-m sand . (MH)
l BORING NO. Z-21Z




MUESER RUTLEDGE CONSULTING ENGINEERS

l SHEET 4 oF
FILE no, _6329
l PROJECT SALTSTONE DISPOSAL - Z-AREA BORING NO. Z-212
: SURFACE ELEV. 292.0
DAILY SAMPLE HCL
ROGRESS | Wo. | DEFTH | BLOWS/S® SAMPLE DESCRIPTION STRATA|DEP™ TesT|  REMARKS
I
[»a ]
it Ol==
3 . 155 End of boring
390 |.155.0 S-9 Gray-green silty f-m sand, trace 156.94 NEG | @ 156.5'.
1100 156.5| 19 coarse sand, lignite (SMy L
160
l 170
' 175
l 180
l 18
l 190
195
' 200
r BORING NO. Z-212
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MUESER RUTLEDGE CONSULTING ENGINEERS

6 6
sheat 2 _
FileeetNo.@L
erosgCT__ SALTSTONE DISPOSAL, Z-AREA commG no. =212
LOCATION SAVANNAH RIVER PLANT

BORING LOCATION_N.76049, E.66,463

(O ORILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INGHES

SURFACE ELEVATION__292.0 paTum__U.S.G.S. (MEAN SEA LEVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: KJTRUck, (O skip, CTRIPOD, (JOTHER
TYPE OF FEED DURING CORING: (J MECHANICAL, [JHYDRAULIC [J OTHER
(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
: DIAMETER, INCHES , DEPTH FROM

TC
3-7/8" TRICONE

TYPE OF DRILLING MUO _FLORIGEL H-Y

O] AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYP :
E AND SIZE OF: . »_3/0u g p

2" 0.D. SPLIT SPOON

DRILL RODS . D-SAMPLER

S-SAMPLER . U-SAMPLER

CORE BARREL . CORE BIT

CASING HAMMER: WEIGHT, POUNDS_____m__.. AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT. POUNDS——"—____, AVERAGE FALL, INCHES

MU D LEVEL OBSERVATIONS IN BOREHOLE

30

DATE | TIME | DEPTH OF HOLE | DEPTH OF CASING | DEPTH T0 - mud CONDITIONS OF OBSERVATION*
3-26-860730 16.0 - - UVERNIGHI
3-27-86 0730 106.0 - 30.0 QVERNIGHT
3-28-86 0720 146.5 - 39.0 OVERNIGHT

lavel recorded.

PAY QUANTITIES : '
; 156.5'

* Nota reliability of observation, rainfall, elevation of nearby open water, tide gauge or other tactors atfecting water

DRILLING FOR SOIL SAMPLING AND GROUTING LIN. FT.
SPLIT SPOON SAMPLING IN DRILL HOLES _156.5" LiN. FT.
REDRILLING OF GROUTED HOLES__Q HOURS. CASING UTILIZEp__ O LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW 0 HOURS ., i
STANDBY TIME FOR GROUT MACHINE AND CREW 0 HOURS.
NO. OF 3" UNDISTURBED SAMPLES o
MATERIALS FOR MIXING GROUT ‘GROUTING OF ORILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO. a4Ls. 50/, CUBi¢C WITHOUT CaCl12 W{TH Cacl2
BAGS BAGS FEET 0-20¢ 1 >200 0-200 } ¥ 200
- 9 0.75 0.0
“ TOTAL
GROUT
0TAL 9 0‘-75 0.0 18-2 18-2 ,_E_Ia]
BORING CONTRACTOR . DAVIS DRILLING CO,, INC.
" DRILLER_THOMAS LOWE HELPERS- DAVID EDWARDS, GLERN DODSON
REMARKS GROUTING TIME: 1.5 HRS.
RESIDENT ENGINEER PETER E. BLEIWEISS DATE 3-20-86
FORM NO. 8-2 BORING No. 2*212



MUESER RU;I'LEDGE CONSULTING ENGINEERS

sweet__L oF &
FILE No. 6329

PROVECT _ SALTSTONE DISPOSAL - Z-AREA BORING Mo, _L=213
SURFACE ELEV. 293.4
PROJECT LocaTIoN__SAVANNAH RIVER PLANT res. enor. PETER E. BLEIWEISS
DAILY SAMPLE HCL
PROGRESS [ w0 | DEPTH | BLOWS/E" SAMPLE DESCRIPTION S‘I'RATAIDEPTHTEST REMARKS
. 0900 10 | 0.0 1-3  |Light brown fine sand, trace silt NEG
1.5 1 (sP) @
20 | 2.5 1-2 Do~ 1D 7 NEG
l 4.0 2 (SP-SM) :
D | 5.0 6-15 |Mottled gray & yellow brown fine NEG
6.5 15 to medium sand, some clay (sC)
I a 7.5 8-12 Do 3D, trace coarse sand NEG
9.0 20 (sC)
10
. 50 [10.0 | 18-31 [Mottled light gray & red-brown | NEG
11.5 38 . |fine to medium sand, some clay, ,
6D |12.5 18-28 | trace coarse sand (sC) _
14.0 35 Red brown medium to fine sand, | NEG
l . some clay, trace coarse sand(SC) 1S
_ 7D }15.0 14-25 | Do 6D _ NEG
l 16.5 27 (sC)y | :
20
80 |20.0 9-12 |[Mottled purple & gray fine to NEG
l — 21.5 15 medium sand, some clay (sC)
2
(&
l < . 35
= ap 1§ 25.0 10-16 |Deo 8D, red-brown & purple NEG
. 26.5 17 (SC)
1 3
@®
= 30
o 110D |30.0 10-12 [Mottled red-brown & purple m-f - NEG
l =3 31.5 12 sand, some clay’ ' (sc)
.5.
(=4
= 35
' 11D | 35.0 10-11 | Do 10D NEG
_ 36.5 11 (SC)
I 38
. . 49 |
12D | 40.0 10-13 | Yellow-brown fine to medium sand, NEG
' 41.5 | 17 trace clay " (SP-SC) . @
. . 45
l 13D | 45.0 9-12 | Yellow-brown & purple fine to : NEG
46.5 21 medium sand, trace clay (SP-SC)
i | 5
14D | 50.0 16-23 [Mottled brown & purple f-m sand, NEG
l 51.5 22 trace silt (SP-SM}

soriNe No. Z-213




PROJECT

PROJECT LOCATION _SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAl - 7-ARFA

SHEET

2__of b

FiLe No. 6329

BORING NoO, _Z-213

SURFACE ELEV.293 4

REs. ENGR. PETER E. BLEIWEISS

™

DAILY

SAMPLE SAMPLE DESCRIPTION ATA|DEPTH e
ESS [ NO. | DEPTH | BLOWS/E" STR TEST REMARKS
0
0730 |
55
150| 55.0 12-20 | Brown yellow m-f sand, trace clay NEG
56.5 21 " (SP-5C)
60
16D| 60.0 29-60 | Red brown-yellow f-m sand, trace . NEG
61.5 70 silt, clay pockets  (5P-SM)
‘ 65
17D} 65.0 23-31 | Yellow f-m sand, trace silt, ) NEG
= 66.5 35 coarse sand (SP-SM) |-
= . Bz
w
o . 70
£ |{18D| 70.0 10-13 | Mottled gray-green & brown f-m NEG
= 71.5 17 sand, some clay, clay layers,
-~ | 19D{ 71.5 9-13 | lignite seams ~ (SCA&CH)
S 73.0 28 Gry & brn clayey f sand, trace NEG
S ) | clay seams (sC) 75
! 200 75.0 9-16 | Do 190, some clay layers NEG
2 76.5 | 20 (sC)
o .
: 21Dy 80.0 15-18 | Light brown fine sand, some clay NEG
S 81.5 29 trace lignite - (sC)
£
: _ 85
220| 85.0 12-18 | Mottled 1ight gray, yellow f-m NEG
86.5 25 sand, some clay, trace clay lyrs
lignite A (SC) L)
: _ . 90
23D} 90.0 12-48 | Mottled light gray & Tight brn NEG
g91.2 50/3" | f-m sand, trace clay, lignite
- | (SP-SC)
. 95
24D| 95.0 | ~ 24-65 | Mottled brown & yellow f-m sand, NEG
96.4 50/5" | trace clay, coarse sand (SP-SC)
' . 100
250(100.0 (47-50/4" | Mottled brown & yellow f-m sand, NEG
100.8 trace clay, coarse sand (SP-SC)

BORING NO. Z-213



MUESER RUTLEDGE CONSULTING ENGINEERS

' DOUBLE SCALED PAGE SHEET_ 3 of b
FILE No. 0329
l PROJECT SALTSTONE DISPOSAL - Z-AREA BORING NO. Z'Zlg
SURFACE ELEV, 293.4
' prosEcT LocaTion SAVANNAH RIVER PLANT Res. ENer. PETER E. BLEIWEISS
DAILY SAMPLE * . HCL
ROGRESS [ No. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA|IDEPTHTEST REMARKS
l 26D | 101.5 42-42 | Mottled brown & gray clayey f-m @ 101 NEG
103.0 34 sand (sC)
I 270 1 103.0 11-38 | Do 26D, some layers of yellow NEG
104.6| 49 f-m sand (sC)
= |280 | 104.5 19-17 | Hard mottled gray & light brown NEG
- 106.0] 19 clay, some clayey fine sand lyrs
= (SC) 105
2 )
l o |290 | 106.0 9-14 | Mottled yellow & light gry fine NEG
§ 107.5 25 - sand, some clay, tr lignite (SC)
' ™ 130D [107.5 19-25 | Gray-green fine sand, some clay, NEG
- 109.0 27 trace lignite (sC)
o ' 109
' S | 31D {109.0 16-27 | Gray-green fine sand, some clay, POS
110.1 '50/2" | tr medium sand, trace calc fgmts 110
: (sC)
l 32D | 110.5 29-50/4" | Light gray-light yellow calc POS
_ 1700 111.3 clayey f-m sand, cemented part
0720 (sC)
l 33D | 112.0 45-50/4" | Light gray-yellow calcareous ! POS
112.8 clayey f-m sand, trace shell
fragments ‘ (SC)
' . 115
34D{ 115.0 10-14 | Light gray-green calc fine sand, POS
116.5 33 some silt, fine sandy clay pkts
. (SM)
:
l 0 . . 20
® 350 |120.0 20-46 | Light gray calcareous fine sand, POS
~ 121.5 47 some silt, trace clay partings,
' < calcareous fragments (SM)
=
a4
[3~]
l =
l 36D [125.0 | 12-28 Light ‘gray-green calcareous fine 125
126.5 | 29 sand, some clay, calc cmtd fgmts POs
- {SC)
l BORING NO. 7-213




MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET 4

FILE NO.

6
6329

-’

oF . . .

PROJECT SALTSTONE DISPOSAL - 7-ARFA BORING No._Z-213
SURFACE ELEV. 293:4
ROUECT LocATION_ SAVANNAH RIVER PLANT RES.ENer._ PETER E. BLEIWEISS
DAILY SAMPLE HCL ’
ROORESS [ W oEnTH | BLOWS/& SAMPLE DESCRIPTION STRATAIDEPTH tEcr{  REMARKS
l 37D} 130.0(36-50/4" | Light brown ca'{.car‘eous clayey 130 5
130.8 fine sand with limestone fomts 03
. _ {SC)
l From 134 - 142
_ TTE drilling as if -
38D 135.0f 100/2" | Light brown-gray siltstone fgmts FOS rock.
. 135.1 trace calcareous sand (GP)
= : THO0
I _ | 390| 140.0{ 20-32 |Do 38D o
z 141.5| 74 (ep)
8.
i .
xQ _ 145
~— 140D 145.01 17-35 | Gray-white calc clayey fine sand, POS
. < 146.3| 50/4" (SC)
od
n
g 150
B = 401500 315014700 400 505
: 150.8 (sSC)
153
l . 155
42D | 155.0 20-30 |Hard dark gray-green clayey silt, NEG
156.5| 50 trace fine sand, silt partings @
| (4#)
. 43D [ 160.0 15-32 |Dark gray silty f-m sand 1Bl —ee—{ End of boring
1700 161:5 48 (GM) ot at 161.5".
l 165
l 170
1 7
' BORING NO. Z-213
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MUESER RUTLEDGE CONSULTING ENGINEERS
Sheet 'Tﬂgﬂf
File No.
erosecT. SALTSTONE DISPOSAL -  Z-AREA soRNG NO. Z-213
LOCATION ___SAVANRAH RIVER™ PLANT '
BORING LOcATION__N 75,861 E. 66,524
SURFAGE ELEVATION —_ 293.8 aTuM_U-5.6.5. (MEAN SEA LEVEL)

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

TYPE OF BORING RIG: [} TRUCK, ( sKID, T TRIPOD, (1 OTHER
TYPE OF FEED DURING CORING: [(J MECHANICAL, [J HYDRAULIC (] OTHER

[} CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
- DIAMETER, INCHES , DEPTH FROM T
(X] DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES _3=7/8" TRICONF
TYPE OF DRILLING MUO —ELORTGE! ,_H=Y
] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SI1ZE OF:

DRILL RODS N 2-3/8" 0.0. . O-samPLER __ 2" 0.D. SPLIT SPQON
S-SAMPLER . U-SAMPLER
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS —— . AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, POUNDS_—140 ___  AVERAGE FALL, INCHES 30
MUD - LEVEL OBSERVATIONS IN BOREHOLE
DATE TIME DEPTH OF HOLE | DEPTH OF CASING DEPTH TO MUD CONDITIONS OF OBSERVATION®*
3-21-86 0730 51.5' - 40.0' 48 HOUR STABILIZATION
3-24-84 0730 111.3° - 52.0' 72 HOUR STABILIZATION

* Note reliability of observation, rainfail, elevation of nearby open water, tide gauge or other factors atfecting water
lavel recorded. ’

PAY QUANTITIES
DRILLING FOR SOI!L SAMPLING AND GROUTING 161.5 LIN., FT.
SPLIT SPOON SAMPLING IN DRILL HOLES_1681.5  LIN. FT,
REDRILLING OF GROUTED HOLES-___(  HOURS. CASING UTILIZED_Q _ ___LIN. FT.

STANDBY TIME FOR DRILL RI1G AND cREw__ O HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW_____ O HOURS.
NO. OF 3" UNDISTURBED SAMPLES 0 .
MATERIALS FOR MIXING GROUT GROUTING OF DRILL HOLES
SHEET CEMENT BENTORITE SAND VOLUME PUMPED IN CUBIC FEET
NO. 94LB. 50 L8. CUBiC WITHOUT Cacl2 WiTH Call2
BAGS BAGS FEET 0-200 >200 0-200 | 200
- 12.0 1.0 29.2

H . TOTAL
12.0 1.0 0.0 29.2 SrouT
QTAL ' ﬁ' ) " ) 29.2 Fr3,
B0RING CONTRACTOR DAVIS DRILLING CO., INC. '
DRILLER  THOMAS LOWE HELPERS DAVE GOODWIN, EDWARD DODSON
REMARKS __ 3 HOURS GROUT TIME
RESIDENT ENGINEER _PETER E. BLEIWEISS DATE _3-25-86

BORING No. 7.213 |

FORM NO. B2



MUESER RUTLEDGE CONSULTING ENGINEERS

SHEET__1 __ oF &~
FILE No. _6329

I PROVECT __ SALTSTONE DISPOSAL - Z-AREA BORING No. _L-214
SURFACE ELEV.29%.0
l PROJECT LOCATION _SAVANNAH RIVER PLANT RES. ENGR. PETER E. BLEIWEISS
DAILY SAMPLE loermy HCL
PROGRESS | wo. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA TEST REMARKS
. 1030 {1D | 0.0 3-3 | Light gray-brown fine sand, trace NEG
1.5 3 silt (SP)
20 | 2.5 3-2 Do 1D NEG
l 4.0 2 (sP)
i 5
30 | 5.0 3-4 |Light brown fine sand, trace sil{ 5 NEG
6.5 4 (SP)
l 4 | 7.5 4-4 | Mottled brown.& red-brown f-m NEG
9.0 6 sand, some clay (SC) 5
l 50 |10.0 4-5 |Do 4D, brown & gray, trace NEG
: L 11.5 8 gravel (SC)
n | 6D |[12.5 3-8 Mottled brn-yel & gry f-m sand, NEG
l “i 14.0 [ 14 some clay = (sC) = A
= .
=< |7D |15.0 19-28 |Mottled red-brown & yel f-c sand, NEG
: e 16.5 33 some clay (sc)
l >
(=]
= 20
=18 |20.0 | 7-11 [Mottled red-brown & purple fine NEG
' — 21.5 16 sand, some clay (sSC)
2
L]
&
I = _ 25
. 190 [25.0 WH-4 Mottied purple & red-brown clayey @ NEG
- 26.5 8 fine sand, trace medium sand(SC)
j ¢
o 30
~ 100 | 30.0 6-9 Mottled purple & l1ight gray NEG
' = 31.5 | 12 f-m sand, some clay’ - (sC)
=
z —
35
' 11D 1 35.0 8-12 Do 100, trace coarse sand, - | NEG
36.5 12 clay seams (5C)
i | o] |
12D [40.0 | 7-11 [Mottled red-brown & purple f-m NE
l 1300 41.5 11 sand, sm cTay, tr ¢ sand (5C)
0800 ‘
9 ‘ 45
l o {130 |45.0 10-13 [Mottled red-brown & purple fine _| NEG
i 46.5 15 sand, sm c1, tr m sand  (SC)
~
l 5 -. 50 ,
< |14D |50.0 8-12 {Yellow-brown fine to medium sand, NEG attempts.
' 51.5 11 some clay (SC)
l BORING NO. 7-214




PRQJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

-

sHEET 2 oF 6 .
FILE no. 6329

PROJECT LOCATION _SAVANNAH RIVER PLANT

SURFACE ELEV..g.g.E'O—
Res. ENGR. _PETER E. BLEIWEISS

BORING NO, Z-214

o sm am

DAILY SAMPLE ' HCL
Ipﬂogngss 5 ToepTn | BLowere’ SAMPLE DESCRIPTION STRATA{DEP™|TEsT|  REMARKS
I 55 2 attempts.
NR |55.0 11-12 { NO RECOVERY @
l 56.5 13
60
' 15D(60.0 13-17 | Mottled red-brown & yellow brown NEG
w 61.5 21 f-m sand, some clay - (sC)
o 63
QO
Q
l o 65 Losing_some
= 160165.0 15-27 | Brown fine sand, trace clay, : NEG | water.
l 3 66.5 25 medium to coarse sand  (SP-SC) @
]
=)
& ' Y 70 -2 attempt
= | NR {70.0 NO RECOVERY 71 ~¢ attempts.
l - 71.5 '
o
I
l & 75
= 170[75.0 .| 5-11 | Mottled red-brown & yellow brown NEE
. 76.5 38 f-m sand, some clay {SC)
80
1400 18D0|80.0 8-11 | Top:Rd-brn clayey f-m sand (SC) NEG
103 s 81.5 11 Bot:Yel-brn f-m sa, sm ¢l (SC) 81.5
190{81.5 3-3 | Yellow-brown fine sand, some @
83.0 3 clay (sC) N
200|83.0 4-5 | Do 19D g5 | NEG
84.5 4 (5C) 86
21D!84.5 4-4 Do 19D
86.0 4 (sc) NEG
220186.0 10-11 | Brown f-m sand, some cTay NEG
87.5 12 (sc) |, 30
230190.0 11-13 | Yellow-brown clay, some fine ‘NEG
91.5 20 sand _ (CH)
95
24D(95.0 6-10 | Mottled brown & yellow f-m sand, NEG
96.5 15 some clay, trace lignite (SC)
250(100.0 4-10 | Mottled brown & yellow=-brown m-f]. 100 | _NEG
101.5 10 some clay, trace lianite ~ (SC)

BORING NO.Z-214



PROJECT

PROJECT LOCATION . SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET___ 3 _oF__ 0
FILE No. _6329

BORING No._Z-214

SURFACE ELEV, 295.0
PETER E. BLEIWEISS

- s .

AILY SAMPLE ‘ HCL
'ROGRESS | NO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATAIDEPTH TEST REMARKS
I 705 |

260{ 105.0 12-17 | Mottled gray & brown m-f sand, NEG
106.5 21 . some ¢lay, tr c sand (SC)
110
w | 270] 110.0 15-18 | Mottled white & yellow-brown f -} NEG
l :Oo 111.5 11 sandy clay, trace lignite ~ (CL) :
> I )
l = 115 Limestone fgmts
=2 | 280 115.0 4-5 Mottled white & yellow brown NEG | in wash @ 117.0'.
‘ *116.5 10 | clayey f-m sand {sC) 117
l Q- : 120 |
— 1 2904 120.0 9-10 | Light gray-green calcareous fing POS
l o 121.5 21 sand, some clay, calc fgmts (SC)
od
X .
5
= 125
l % 3000 125.0}  9-18 | Light gray-green calcareous’ POS |
.126.5 21 clayey f-c sand, some cemented
: fragments . (SC)
i N
310 130.0 16-15| Light gray-green calcareous fing POS
131.5 14 sand, some cTay, trace shell
1800 (SC)
1030
: 135
l 320 135.0 7-16 | Light gray-green calcareous POS
& 136.5 29 fine sand, some clay, limestone
8 fragments (5C)
] - I
= 330 140.0| 11-15 [ Light gray-green fine sand, POS |
© 141.5 11 .| some clay, calcareous fragments
(Y]
=]
b , 145
l ~ |34D| 145.0 7-21 | Light gray-green calcareous fing POS
& 146.5( 20 sand, some clay ° {sC)
5
=4 .
l ;:: i . 150 :
35D | 150.0 3-3 Light green-gray fine sand,some NEG
151.0 5 clay (scC)

BORING NO. 7-214



PROJECT

PROJECT LOCATION_SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL, Z-AREA

sHeeT_ 4

oF b

FiLE No, _6329

BORING No._Z-214

SURFACE ELEv. _295.0'

RES. ENGR. PETER E. BLEIWEISS

DAILY’ SAMPLE HCL
>ROGRESS | wo. | DEPTH | BLOWS/&" SAMPLE DESCRIPTION STRATA DEPTHTEST REMARKS
I )
© @ - 153
R
lH< _ 155 |
R 36D] 155.0 8-11 Dark gray-green f-c sand, some NEG \
&% 156.5| 13 silt (SM} '
> '
EE ()
=5 TEH End of boring
37D[160.0 | 6-11 | Dark gray green clayey silt, NEG | @t 161.5%.
. 1300 " 1161.5} 15 trace fine sand _ (MH) 161 .5
. 165
l 170
l 175
l 180
' 185
' 190
195
. 200

BORING NO. Z-214



|

O

O

O

GROUTING zmvom:. - BORING NO. Z -=/2 PAGE 5~ OF (o :
Y B vids ANK VOLUME .
TINE WORK OPEN | casing | wak | TRuex | Cawet T vorse | SROUT 1 gage v
AND HOLE R PIPE RETURN REMARKS -
i PeRFoReD ¢ JIOLL | DERTH Ko.. NO. M. [eerone 1 arren | PMPED | RVFE  |enessure 3
i - Siand A - i e ce e eiela— . m
P3P0l gpatirng | fbrs | — | | / 74 -7 7.3 ) 790" | /5ps | madfamd- 3
2 7.4 ./ 73 50’ ’ grent m,
-
{f
0
!
]
o
ﬂ
. Iy 3
3 "
1 v
- hy a4
0 =
P
ﬁ oz
0 —
| &
N =&
- y “.‘q
Gt
y T2
o
- C
= X
A
S 2P
2, n
. c
/4.6 k) 2
BATCH DETAILS $UB TOTAL CU. FT. 2
TRUCK NO. TRUCK NO. ... — ... : <
ALSO USED IN BORINGS . * . ALSO USED IN BORINGS MATERIALS USED =
32
omzm.:ltm.[ww LB. BAGS ) o . CEMENT. ____ 94 LB. BAGS RATIO OF (G.P.) = =
e BENTONITE 22540 LB, BAGS ( oir; /s BENTOMITE 100 LB. BAGS (€.¥.)
=0 Mp 2 . FT. . Q=
= SAND - L8S/cy. FY SAND . LBS/CU. FT, BAGS CEMENT x (6.P.) = - - & _mgs =2 Y
Z | water_.2__ oas. WATER — __  GALS (EY) =" o=
. o2 mm
=z ] -
3 z.a 38 Cacl,y smefPaes’d W.W.0.. 38 Cacl, BAGS BENTONITE x (6.P.) = x . - 25 mes wfuE =
N | ESTIATED viEW (£..)72% cu. FT.  ESTIMATED VIELD (E.Y.)._. cv. FT. | (e.v.) _ W??
z_ GROUT PUMPED 2....7'&&: cu. F1. GROUT PUMPED  {6.P.) —— CU. FT. CU. FT. SAND x (B.P.) = x -2 W.Fl. oo Vo
RN GROUT WASTED (G.W.)__ 2% CU. FT.  GROUY WASTED  {6.M.)-—  CU. FT. (E.¥.) At
AR
3 = ¢ . ] 1 > -y o el g \ _.._Vv
S cusc G G eemE el R EnC T eyt et em e L |



SURFACE ELEVATION

MUESER RUTLEDGE CONSULTING ENGINEERS

PROJECT__SALTST
LocaTion _SAVANNAH RIVER PLANT

- Z-AREA

BORING NO, Z-214

Sheeti 01_6“
Flle No.

BORING LOCATION_N. 75.669 E. 66.587

295.0'

pATUM LS. G.S

(MEAN SFA LEYFL)

DRILL RODS

(J AUGER UTILIZED: TYPE AND DIAMETER, INCHES

TYPE AND SIZE QF: N-2-3/8" 0:D.

J sKID,

BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE

TYPE OF BORING RIG: X] TRUCK,
TYPE OF FEED DURING CORING: (] MECHANICAL,

[0 CASING UTILIZED: DIAMETER, INCHES
: . DIAMETER, INCHES
X3 ORILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES. 3- 7/8" TRICONE
TYPE OF DRILLING MUD

C TRIPOD, (J oTHER
[ HYDRAULIC ] OTHER
, DEPTH FROM TO
, DEPTH FROM

S-SAMPLER

CORE BARREL

CASING HAMMER: WEIGHT, POUNDS

SAMPLER HAMMER: WEIGHT, POUNDS

140

. AVERAGE FALL, INCHES
, AVERAGE FALL, INCHES 30

FLORIGEL H-Y
. D-sampLER __ 2. 0.D. SPLIT SPOON
. U-SAMPLER
CORE BIT

"MEB . LEVEL OBSERVATIONS IN BOREHOLE
DATE | TIME | DEPTH OF HOLE | DEPTH OF CASING | DEPTH TO mnjed | CONDITIONS OF OBSERVATION®
3-21-84 0730 41.5 - -
3-28-86| 0730 96.5 - - 33.0° OVERNIGHT
3-29-86( 0730 | 131.5 - 39.0 OVERNIGHT

SPLIT SPOON SAMPLING IN DRILL HOLES _161.5 LIN.
REDR!LLING OF GROUTED HOLES___Q  HOURS.
STANDBY TIME FOR DRILL RIG AND CREW___(  HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW_______ (O __ HOURS.
NO. 0F 3" UNDISTURBED SAMPLES Q .

MATERIALS FOR MIXING GROUT

161.5

* Note reliability of observation, rainfall, elevation of nearby open wataer, tide gauge or other factors affecting water
lavel recorded.

PAY QUANTITIES
DRILLING FOR SOIL SAMPLING AND GROUTING.

LIN. FT.

CASING

FT.

UTILIZED Q__ LiIN. FT.

GROUTING_OF DRILL HOLES

SHEET CEMENT BENTONITE SAND VOLUME PYUMPED IN CUBIC FEET
NG. quLe. 50 LB. cyusic WITHOUT cacl?2 WITH Cadl2.
BAGS BAGS FEET ¢-200 >200 0-200 > 200
6 0.5
. TOTAL
|‘ GROUT

REMARKS

FORM NO. B-2

BORING CONTRACTOR

DAVIS DRILLING CO.,

INC.

DRILLER__NATHANIEL PATTERSON

RES!DENT ENGINEER

PETER E. BLEIWEISS

DATE 3-31-86

HELPERS JEROME HAIL, E.C. TUCKER

BORING No. 2-214



PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA .

sHeeT_1
FILE NO.

6

OF
6329

BORING NO._Z-215

SURFACE ELEV. 294.7'

PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENar, PETER E. BLEIWEISS
DAILY SAMPLE | DEFTH HCL -
ROGRESS | WO, | DEPTH | BLOWS/G" SAMPLE DESCRIPTION STRATA TEST REMARKS
f143o 10 (0.0 1-1 | Light brown f-m sand, trace silt, NEG
1.5 2 vegetation (SP) @ NEG
20 | 2.5 2-3 {Do 1D - E
' : 4.0 3 (SP) g
S8 3D |5.0 8-17 |Mottled red-brown & brown clayey NEG
l &§ 6.5 21 fine to medium sand (sC)
~sr
e an (7.5 8-12 |Mottled purple & red-brown clayey NEG
ey 9.0 18 fine to medium sand (sC) LY
I SZ |5 [10.0 | 11-16 |Mottled red-brown & yellow fine NEG
£3 i1.5 18 to medium sand,- some cTay (SC)
60 |12.5 1-3  {Mottled red-brown & yellow. f-m NEG
' 1700 14.0 6 sand, some clay (SC) =
0900 '
70 |15.0 7-18 |Red-brown fine to medium sand, NEG
l 16.5 21 some clay (sC)
e |20.0 | 59 |0 7D 20
. - o :
l 21.5 | 12 (sC) NEG
9D [25.0 . 4-14 |Mottled brown & purple f-m sand, NEG
26.5 15 some clay w/sm purple cl-'Tyrs{SC)
l A . 30
10D |30.0 7-11 |Mottled red-brown & yellow brown NEG
l w 31.5 18 m-f sand, trace clay partings(SP)
%
> o 35
= . 110 |35.0 3-9 Mottled red-brown & purple cTayey NEG
o 36.5 12 fine sand, trace wht cl partings
I (SC)
1
o ) 40
. |12D {40.0 .} 6-10" |Mottled red-brown & purple f-m NEG
l — 41.5 11 - |sand, sm cl,wht c1 partings (SC)
|
E
l <L 45
13D 145.0 6-9 Do i2b
46.5 11 (sC) NEG
| 55
14D 150.0 8-13 Do 12D NEG
l 51.5 | 13 - (SC)

BORING NO. Z-215



PROQJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET

2__op 6

FILE No. 6329

SAVANNAH RIVER PLANT

SURFACE ELEV.294.7
RES. eNgr. _PETER E. BLEIWEISS

BORING No, _Z-215

DAILY SAMPLE HCL
RoeRESS o Toerta | BLoware SAMPLE DESCRIPTION STRATA[OEPTHITEST |  REMARKS
. ' 55
15D | 55.0 8-11 {bo 120 NEG
l 56.5 11 (SC)
60
l 16D | 60.0 6-9 Yellow brown fine to medium sand . NEG
61.5 10 some clay - (5C)
i e | -
170 | 65.0 3-7 Mottled yellow-brown & purple NEG
l "~ | 66.5 10 f-m sand, some silt, tr clay (SM):
70
180 | 70.0 12-25 | Yellow-brown fine to medium sand NEG
71.5 23. some clay ©{sC)
73
1 ¢ BJ=
Z |19 75.0 10-13 | Yellow-brown fine to medium sand, NEG
=3 76.5 13 trace silt " (SP-SM)
l © | 78
K
- ' 80 2 attempt
& |NR | 80.0 | 9-20 |NO RECOVERY @ mpes
' . 81.5 19
= |200{81.5 | 4-17 |Brown fine to medium sand, some NEG
£ |s3.0| 40 clay " (sC) 84|
. 85
. . 21D | 85.0 13-33 { Yellow brown & red-brown fine to NEG
86.5 38 medium sand, tr silt,clay pckts
l (SP-SM)
%
2201 90.0 19-35 | Yellow-brown fine to medium sand| NEG
l 91.5 | 40 . |trace silt " (sP-sM) 93
. A , , 95
' 23D 95.0 | - 4-8 Mottled red-brown & brown clayey NEG
96.5 i2 fine to medium sand (5C)
' S3a
24D} 100.0 7-10 | Brown-yellow medium to fine 100
I ~ ] 101.5§ 13 sand, some clay (sC) NEG

BORING NO. 7-215




MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET_ 3 oF_6
FILE No. 0329

BORING NO. Z-215.

?-

PROJECT
. SURPACE ELEV, 294.7
PROJECT LoCATION _SAVANNAH RIVER PLANT Res. ENor. _PETER E. BLEIWEISS
Iy SAMPLE l HCL
ROGRESS | NO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION STRATA|DEPTH TEST REMARKS
S3a}
103
‘ , ‘ 105
25D {105.0 | 23-39 |Mottled red-brown & yellow-brown | \._ . NEG
106.5 | 42 fine to medium sand, tr cT(S‘P‘-SC) ; . :
= , 110
S 1260 |110.0 | 22-31  |Red-brown fine to medium sand, ~ | ‘532 NE
& 111.51 18 some cTay - (SC)
@ 113
&
—_ TS
o |27D0 |115.0 | 22-80  |Red-brown fine sand, trace clay, EEE) NEG
- 116.4 | 100/5" |medium sand, lignite (SP-SC)
= 118
&
120
28D 1120.0 | 13-18 Light gray-green fine to medium NEG
121.5 | 31 sand, some clay, tr clay pockets S3a)
(sC) 123
- T2
29D |1 125.0| 5-80° (Light gray-green calcareous fine POS
_ 1000 126.5| 29 sand, some clay, calc fgmts {SC) >
0730 ' ‘
'?; : , . T30
« 30D | 130.0) 50-42 |Light gray-green calcaréous fine POS
' E 131.5} 33 sand, some clay w/calc fgmts (SC)
s
c 135
l - 310 | 1356.0| 21-105 |Light gray-green calc clayey fine POS
% 136.1] 100/2" |sand w/limestone fragments (SC)
:
W
I > . 140
= 32D | 140.01 11-50 Do 31D POS
5 141.5]| 60 {SC)
. 7t
w0 . , ‘ . 145
Q 330 | 145.0| 26-40 Light gray-green calcareous fine
. — 146.5[ 38 sandy clay,some 1imestone fgmts POS
o . (CL)
-
l o - , 150
& 34D j 150.0| 31-27 [ Gray green & white calcareous
151.5] 30 clayey f-m sand, tr ¢ sand (SC) POS

BORING NO. 7-215



PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

sweeT_ % of_ 6

FILE no. _6329

BORING NO. Z-215

SALTSTONE DISPOSAL - Z-AREA
SAVANNAH RIVER PLANT °

SURFACE ELEvV. 294.7

RES. ENer. PETER E. BLEIWEISS

. PROJECT

AILY SAMPLE ' AcL

ROGRESS | nO. | DEPTH | BLOWS/6" SAMPLE DESCRIPTION ) STRATA|DEPTH TEST REMARKS
. —

O b -
l &3 |, ' 155

—Z 145D | 155.0 | 18-30  |Hard dark-gray clayey.silt, . NEG

- 156.5| 36 some fine sand (MH)

. ,

g 160

... |36D|160.0| 7-20 |Dark gray siTty fine to coarse NG ggdlgf g?”"g

l 1660 161.3 | 50/4" |sand ' (SM) T .3,
l ' 165
l 170
' BEER
I
l . 185
. 190
l 195
' 200
l BORING No. Z-215
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MUESER RUTLEDGE CONSULTING ENGINEERS

MUDG - { EVEL OBSERVATIONS IN BOREHOLE

Sheetiof;@._
File No.
PROJECT SALTSTONE DISPOSAL - Z-AREA BORING No, _£7215
LOCATICN SAVANNAH RIVER PLANT
BORING LOCATIONN. 75.987 E. 66.275
SURFACE ELEVATION __294.7 patum U.S.G. S, (MEAN SEA LEVE])
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: (X TRUCK, T sKID, [ TRIPCD, (J OoTHER
TYPE OF FEED DURING CORING: (] MECHANICAL,  [JHYORAULIC [ OTHER
(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
: DIAMETER, INCHES ., DEPTH FROM T
() DRILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES 3= 7/ IRT-CONRE
TYPE OF DRILLING mMuD __FLORIGEL H-Y
[] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF:
DRILL RODS N- 2-3/8" 0.D. . D-SAMPLER __ 2" O.R_ SPLIT SPOON .-
S-SAMPLER . U-SAMPLER
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS ., AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT, Pounos_140  AVERAGE FALL, INCHES SU

DATE TIME DEPTH OF HOLE | DEPTH OF CASING | DEPTH TO MUD CONDITIONS OF OBSERVATION*
4-02-86[ 0730. 86.5 0.0 36.0 QVERNIGHT
4-03-86} 0730 126.5 0.0 38.0 QVERNTGHT
4-08-86/ 0715 | 161.5 0.0 41.0 OVERNIGHT

* Note reliability ot observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water
lavel recorded.

PAY QUANTITIES

BRILLING FOR SO.IL SAMPLING AND GROUTING
SPLIT SPOON SAMPLING IN DRILL HOLES __1R1. 5  LIN. FT.
REDRILLING OF GROUTED HOLES
STANDBY TIME FOR DRILL RIG AND CREW___Q___ HOURS,
STANBBY TIME FOR GROUT MACHINE AND CREW_____ O  HOURS.
NO. OF 3" UNDISTURBED SAMPLES 0

MATERIALS FOR MIXING GROUT

161.5

HOURS.

LIN. FT,

CASING UTILIZED__ O __ __LIN. FT.

GROUTING OF DRILL HOLES

FORM NO. B-2

SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO. 34LB. 50 L. CUBi¢ WITHOUT CacCl2 WITH CaClz
BAGS BAGS FEET 0-200 >200 0-200 > 200
- 6 0.5 .
|
i TOTAL
GROUT
DAL 6 0.5 0.0 14.6 14.6 _;:_1_-_3.i
BORING CONTRACTOR DAVTS DRTLLING CO INC.
oRILLER NATE PATTERSON HELPERS _ JEROME HULL .
REMARKS GROUT TIME = 1.5 HR.
RES!DENT ENGINEER _ PETER E. BLEIWEISS DATE _4-04-86
BORING Ne. 7-215 ‘



PROJECT

PROJECT LOCATION

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-ARFA

SHEET_L _oF _§
FILE No. _ 0329

BORING No, 210

SAVANNAH RIVER PLANT

, SURFACE Erev.294.5
RES. ENGR. _PETER E. BLEIWEISS

= -

DAILY SAMPLE ! DE HCL
ROGRESS | N0 | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA quEST REMARKS
‘ 1345 | 1D | 0.0 2-1  {Light brown fine sand, trace silt NEG
1.5 1 vegetation (sP) @
2D | 2.5 1-2 Light brown fine sand, trace silt 7 NEG
. 4.0 3 (SP) 5
3 | 5.0 11-16 Mottled light gray & red-brown NEG
6.5 24 siTty clay, some fine sand (CL)
I b | 7.5 9-10 |Mottled gray & red-brown fine . NEG
9.0 17 sandy clay (CL)
w (o]
' ) 50 | 10.0 9-14 |Red-brown: clayey fine sand 1 NEG
it 11.5 1 16 (SC)
o 6D | 12.5 9-9 Red-brown fine sand, some clay NEG
&5 14.0 | 13 - (SC)
. 2 : 15
- /D | 15.0 | 10-14 | Do 6D NEG
= 16.5 | 18 (sC)
}
[7e]
. ‘ 20
3 8D 1 20.0 8-15 |Mottled gray & purple m-f sand, NEG
2 21.5 | 15 some clay, trace clay pockets(SC)
é
I o=
£ |90 [25.0 | B8-15 |Mottled purple & gray.finé sand, | NEG
' e 26.5 | 17 some clay (C)
_ 30
100 | 30.0 6-11 Do 90,fine to medium Sand NEG
' 31.5 |17 (sc)
35
110 [ 35.0 | 6-12 Do 100 NEG
36.5 | 15 (sC)
I .
12D { 40.0 9-13 Do 10D, trace coarse sand NEG
l 1700 41.5 |14 - {scy
(Yol
X . : . . 45
l~§ 130.{45.0 | 11-18  |Mottled red-brown & mediuwh gray e
o 46.5 | 18 sand, some clay (sC)
™ ol
L >=0
Q=0
I 5@ _ 50
zwv 14D {50.0 | 12-20 Mottled .1ight purple & red-brown NEG
l 51.5 |21 f-m sand, some clay (sC)

BORING NO.Z-216



PROJECT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET

FILE NO.
BORING NO, _Z-216

SAVANNAH RIVER PLANT

2 6

OF

6329

SURFACE ELEV. 294.5
PETER E. BLEIWEISS

PROJECT LOCATION RES. ENGR.

DAILY SAMPLE . HCL
roe“ss o T oEPTH | BLOWS /& SAMPLE DESCRIPTION STRATA{DEPTHITEST REMARKS
l _ @ 55 |

15D 55.0 | 13-18 Mottled yellow-brown & purple NEG
. 56.5 | 15 fine to medium sand, some clay
| (sC) 7
. . 60 ——
. 16D | 60.0 | 18-19 | Brown yellow fine to medium sand, — [ NE
-1 61.5 | 24 trace silt, clay pockets (SP-SM)
| ' il
17D 65.0 | 14-18 Do 16D, trace coarse sand NEG
l - 1 66.5 | 21 (sp-sM) - '
' o : 70
18D | 70.0 | 17-35 Mottled yellow-brown & 1ight gray NEG
_ 71.5 | 43 -brown  f-m sand, trace silt,
o coarse sand " {SP-SM)
: < .
= ' .
l =) Can | L 75
~ | 19D} 75.0 | 19-32 Do 18D, trace clay seams NEG
: © 76.5 | 29 - (SP-SM)
' Q. ' 78
o ‘ ) 80
« | 20D | 80.0 3-3 Red brown cTayey .fine to medium NEG
l T 81.5 5 sand (sC)
=4
3 O,
' 85
21D | 85.0 2-3 Yellow-brown fine sand, some ’ NEG
86.5 5 clay (sC)
. 88
B 90
220 190.0 6-7 Brown .fine sand, some clay NEG
l 91.5 | 6 (sC)
_ a 95
l 23D { 95.0 4-6 Brown-gray fine sand, some clay NEG
9%.5 | 9 (SC)
i | | =
24D | 100.0| 2-3 Mottled brn-yel &gray f-m sand, NEG
I © [101.5] 4 some clay : (SC)

BORING NO. Z-216



MUESER RUTLEDGE CONSULTING ENGINEERS

-

SHEET_3___ of 6
- FILE No. 6329
SURFACE ELEvV. 294.5
PROJECT LocATION —SAVANNAH RIVER PLANT Res. ENgR, PETER E. BLEIWEISS
DAILY SAMPLE HCL
: lﬁ 103
i -
25D | 105.0 6-4 Mottled yellow-brown & gray m-f NEG
106.5 7 sand, trace clay “{SP-sC) '
‘ 110
26D | 110.0}p 13-18 Do 25D 1 NEG
. “ 1 111.5] 20 (SP-5C)
' ' 113
. 115
| 270 | 115.0/ 4-8 | Mottled brown & yellow brown | >3 TEE
116.5{ 17 f-m sand, some clay - (SC)
l 118
120 .
28D | 120.0{ 24-24 | Mottled brown & yelTow brown NEG
' — 121.5] 31 f-m sand, trace clay. (SP-SC)
=]
l 3 - 125
~ | 29D 125.0 2-4 Gray-green finé sand, trace clay | NEG
© 126.5 9 " (SP-SC)
D 128
P - "
X : T30
™ | 30D 130.0| 25-43 Light gray-brown calcareous fing POS
l 5 131.5f 45 sand, some clay, calcareous
% fragments (sC)
135
l 31D0| 135.0| 18-40 Gray-green fine sand, some clay POS
136.5] 32 trace calcareous fragments (SC) :
l . . 140
320 { 140.0{ 20-23 | Light green-gray calcareous f-m BOS
141.5] 39 sand, some clay, limestone fgmts
l (5¢)
] C g 145
330 | 145.0 4-12 [ Light green calcareous clayey FOS
' 1700 | 146.5 17 fine sand, trace cemented fgmts
0730 (SC)
' : - 150 ‘
345 | 150.0 4-8 | Light gray-green calcareous f T POS
151.5 21 sand, some clay, shell fgmts(SC)
' BORING NO.7-216




MUESER RUTLEDGE CONSULTING ENGINEERS

sueeT_4 _ or_6

FILE NO, _6329

PROJECT SALTSTONE DISPOSAL = Z‘AREA BORING NO. Z-216
. SURFACE ELEV, 294.5
PROJECT LOCATION SAVANNAH RIVER PLANT RES. ENGR. PETER E. BLEIWEISS
DAILY SAMPLE , HCL
'ROGRESS | NO. | DEPTH | BLOWS/G" SAMPLE DESCRIPTION STRATA|DEPTH TEST REMARKS
153
) 0
' x 155
- 35D| 155.0| 12-14 | Hard dark gray-green clayey silt NEG
- .| 156.5- 28 trace fine sand, calcareous fgmt:
l - (MH) @
=
& 160 End of boring
36D 160.0 6-9 Dark gray-green silty f-c sand, 1 NEG | at 161.5'.
'______. 161.5| 14 some clay (SM) 161.5 :
l 165
170
l 175
. 180
. 185
' 190
l 195
l 20
r BORING NO. Z-2156
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FORM NG. B-2

MUESER RUTLEDGE CONSULTING ENGINEERS

shest_O_ o6

File No.
PROJECT SALTSTONE DISPOSAL - _Z-AREA BORING NO, _£-216
LOCATION SAVANNAH RIVER PLANT
BoRING LocaTion _N..75,797 E. 66,337 '
SURFACE ELEVATION__294,5"' paTtuM _1L.S.G. S, (MEAN SEA LFVEL)
BORING EQUIPMENT AND METHODS OF STABILIZING BOREHOLE
TYPE OF BORING RIG: (X TRUCck, [ skiD, [ TRIPOD, [ OTHER
TYPE OF FEED DURING CORING: [ MECHANICAL,  [JHYDRAULIC 1] OTHER
(] CASING UTILIZED: DIAMETER, INCHES , DEPTH FROM TO
: DIAMETER, INCHES ., DEPTH FROM TO
(] ORILLING MUD UTILIZED: DIAMETER OF ROTARY BIT, INCHES_.327/8
TYPE OF DRILLING MUD FLORIGEL H-Y
] AUGER UTILIZED: TYPE AND DIAMETER, INCHES
TYPE AND SIZE OF: ‘
DRILL RODS N-2-3/8" . D-SAMPLER 2" 0.D. SPLIT SPOON
S-SAMPLER ' . U-SAMPLER .
CORE BARREL . CORE BIT
CASING HAMMER: WEIGHT, POUNDS __, AVERAGE FALL, INCHES
SAMPLER HAMMER: WEIGHT. POUNDS_ 130 _ . AVERAGE FALL., INCHES 30_
MUD LEVEL OBSERVATIONS IN BOREHOLE
DATE | TIME | OEPTH OF HOLE | DEPTH OF CASING | DEPTH TO MUD CONDITIONS OF GBSERVATION®
3-28-84 0730 41.5 - 20,0 QVERNEIGHT
3-31-88 0730 81.5 - 33.0 48 HOUR STABILIZATION
4-01-86 0730 146.5 - 37.0 QOVERNIGHT

* Note reliability of observation, rainfall, elevation of nearby open water, tide gauge or other factors affecting water

lavel recorded.

PAY QUANTITIES )
DRILLING FOR SOIL SAMPLING AND GROUTING 161.5 LiN. FT.

SPLIT SPOON SAMPLING IN DRILL HOLES __161.5  Lin. FT.
REDRILLING OF GROUTED HOLES 0 HOURS. CASING OTILIZED 0 LIN. FT.
STANDBY TIME FOR DRILL RIG AND CREW____ O HOURS.
STANDBY TIME FOR GROUT MACHINE AND CREW__ O  HOURS.
NO. OF 3" UNDISTURBED SAMPLES .
MATERIALS FOR MIXING GROUT GROUTING OF PRILL HOLES
SHEET CEMENT BENTONITE SAND VOLUME PUMPED IN CUBIC FEET
NO, uLB. 50 us. CUBIC WITHOUT CacCli? WITH Catl2
BAGS BAGS FEET 0-200 | >200 0-200 | 200
9 ‘ 0.75 00 }
[
TOTAL
; Jﬂ GROUT
OTAL 9 0.75 0.0 18.3 18.3 ,;1-3,l
BORING CONTRACTOR DAVIS DRILLING CO., INC.
DRILLER THOMAS LOWE ‘ HELPERS DAVID EDWARDS, GLENN DODSON
REMARKS
RESIDENT ENGINEER PETER E. BLEIWEISS DATE 4-01-88

BORING No. Z-216



PROJECT .
PROJECT LOCATION SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - 7-AREA

sweeT_ 1 or_ 10
FILE No. _6329

BORING No. PZ-216U

SURPACE ELEv. 294.5

rRes. ENgr. PETER E. BLEIWEISS

DAILY SAMPLE CASING
ROGRESS | No. | DEPTH | BLOWS/E" SAMPLE DESCRIPTION STRATA|PEPTH o\ nws REMARKS
Drilled without
@ sampling from
TS 0.0' - 18.5',
]
[E
@
[=8)
o 10
z :
5
vy
i
2 5
j 10 | 18.5 | Push=24"|'Mottled red-brown and purple med |
= 20.5 | Rec=24" | to fine sand, some clay, trace
& coarse sand (sC) @ 20
1630 ’ -
2U 123.5 | Push=24") Purple clayey fine sand. .
25.5 | Rec=10" (sC)
; 25
3UD {28.5 | Push=24"] Mottled purple and gray clayey
30.0 | Rec=16" | fine to medium sand (sC)- 30
T
[=] fe—
2 38
—
=
=
-
(72 ]
1 40.
o
[+)
b
o
= 45
[~ 4
[
=1
50

BORING. NO. ‘PZ-216U



PROJECT
PROJECT LOCATION SAVANNAH RIVER PLANT

MUESER RUTLEDGE CONSULTING ENGINEERS

SALTSTONE DISPOSAL - Z-AREA

SHEET 2

or_10

FiLE No. 6329

BORING No, PZ-216U

SURFACE ELEV, 294,56

F
1
i
i
1
i
i
i

RES. ENGR. PETER F. BLEIWEISS _
DAILY SAMPLE ) ] CASING
0GRESS [ No. | oerTH | BLOWS/E" SAMPLE DESCRIPTION STRATA DEPTH]BLOVIS RE_MARKS
o=
58
80
.
©
o0
- 85
=
2 ()
[¥g]
°.
O
x 70
Y
= Installed
= piezometer at
< 75 75.5'.
1700 End of boring
l 76.5 at 76.5'.
l 80
| =
20
I 95
l Q0
l BORING NO. PZ-216U
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Maoe By 252 Darr_23-0z-8¢
FOR_SAirsramyg NsTemwe Digpeta, Z-Atgn Curckep By Date
SUBJECT
Cmvs TANT _HEAD LPerRMEABILITY TEST _
! ‘ ‘ | | [ T R T B i :
YT LT T I R E 1 -l ! ! ' : : . )
! _El;agzt_mc.t_ PZ-26U  Dara Od4-02 -86 |
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[ . NI, 1 O . 'J _‘Iu_i_- - ' :
! j'o I :
i el e O | T 1. ADVANCE OFFSET PIEZDPETER BORING USING csinG 10
Y U S A i 1 C i . SHALLOMEST DEPTH SHOWN ON TABLE 2,
- S - - — - “| 2. CLEAM BORING TO BOTTOM OF CASING AXD TAKE A 3 INODH
] U IR SR T Y DINETER WOISTREDD SMWPLE. -
7o
- - o | A = ~=| 3. -SOUND BOMING TO VERIFY LENGTH OF UNCASED PORTION
S - |0 | Lo | of e,
i 1188 i ;
=\ 53t '*J-O‘“'QEJ"H-'«' = | % PRESOAK THE SOIL BY FILLING WITH CLEAN WATER AXD
- O Y T S A B N L .|~ PAINTAINING A CONSTANT MATER LEVEL FOR APPROXIMATELY
? ~ ¥ ly 5”0 ORE HOUR. |
R mqmnmrmnnccummvmmsnsm
- N ¢+ OF WATER NEEDED 7O AAINTAIN A CONSTANT WATEA LEVEL
o I S el B _‘ ~t=-1 . FOR APPROXIMATELY ORE HALF HOUR,
R ' f “1|™] 6. perrFoRm STEP 5 A minimm OF 3 TIMES OR UNTIL THE
- - - . © FUM RATE IS COMSTANT, Sound So/Q orre r
| . Rach cormplodrar oF Freous :
— — i . 7. ADVANCE THE CASING § FEET AND REPEAT STEPS 2 THRCUGH '
! - 5- i
SN UG RN po T '
- el IR R R I Y mmczmus:nssrmwm?n STEPS 2 THROUGH 6.
= - . - - - ]

N 9. ADVANCE THE DOAING TO THE PLEZOMETER INTAXE DEFTH :
St s W i | . AND INSTALL THE PIEZOMETER: i
520