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Executive Summary

The primary objective for the Dynamic Compaction Facility (DCF) test was to determine if
dynamic compaction of buried low-level waste trenches would cause damage or failure to the
adjacent Mixed Waste Management Facility (MWMF) closure system. A second objective was 1o
quantify the success of dynamic compaction in consolidated buried B-25 boxes containing low-
level waste. To accomplish these objectives, the DCF test program constructed a full-scale model
of an engineered low level trench, containing B-25 boxes full of simulated waste. A 3-ft thick
kaolin clay cap, modeling the as-built characteristic of the MWMF, was constructed adjacent to
this trench. The buried waste was dynamically compacted with instrumentation to monitor the
vibratory effects. At the conclusion of the drop testing, the kaolin clay cap hydranlic conductivity
was measured, using Sealed Double-Ringed Infiltrometers (SDRI). Following the dynamic testing,
the compacted B-25 boxes were excavated and the degree of compaction quantified.

The regulatory driver for the DCF test is the Solvent Rag Settlement Agreement between the U.S.
Department of Energy (DOE) and the South Carolina Department of Health and Environmental
"Control (SCDHEC). This agreement mandates the closure of portions of the Savannah River Site
(SRS) burial grounds as a mixed waste management facility under the Resource Conservation
Recovery Act (RCRA). In response to this mandate, the first closure phase was completed in 1991
with the Mixed Waste Management Facility (MWMEF) certification. The next closure phase is
referred to as the Low-Level Radioactive Waste Disposal Facility (LLRWDF).

Noninvasive characterization was performed using the Spectral Analysis of Shear Waves method,
evaluating the quality of the DCF model as compared to MWMF. The test results indicated that
the MWME clay cap was drier and stiffer than the newly constructed DCF clay cap. While the
same clay and specifications were used for both, the difference in mechanical properties can be
attributed to desiccation and aging. The reaching impact from desiccation cannot be quantified with
the current data, but could potentially impact the regulatory quality of the closure.

Vibrations from dynamic compaction could potentially damage the existing MWMEF kaolin clay
cap. The industry standard threshold for damage to plaster structures is 2.0 inches per second (in/s),
peak particle velocity (PPV). While this value is a conservative value for kaolin clay, it provides a
target baseline. Using this 2.0 in/s threshold, evaluating the attenuvation of PPV versus distance
indicates a limiting distance of 33 ft for natural ground. There is uncertainty regarding the
comparative response of the DCF to the MWMF kaolin clay caps (i.e., apparent brittleness of the
MWMF cap). The conservative approach is to apply a 1.50 factor of safety to the limiting
distance. The reasonable and recommended buffer is 50 ft between the drop locations and the
MWMF kaolin cap.

The barrier material used in regulated closures must meet the 10-07 cm/sec hydraulic conductivity
criterion. This value is the threshold for failure when evaluating barrier performance. To validate
the buffer between dynamic compaction activities and the MWMF, the DCF kaolin cap was
instrumented using six SDRI. The results of these in situ studies measured no appreciable change
in hydraulic conductivity for the DCF cap.

Evaluatation of the dynamic compaction success by excavating the compacted wastes, provided
valuable insight, improving the quality of future closures. The traditional SRS success criterion
was a 6 ft displacement or 20 consecutive drops, which ever came first. Observations early in the
test indicating this criterion was inadequate allowing modifications to be made to the test plan.
Excavating and measuring the reduction in void ratio for the traditional criterion demonstrated the
lack of compaction to the bottom tier of boxes. As a result, a new criterion for success is
recommended. The recommmendation is to implement a success criterion based upon the change in
crater depth per drop. This criterion is two consecutive drops with a change in crater depth of no
greater than 0.2 ft.
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Introduction

Test Objectives

Background

This report presents the construction, testing, and data evaluation for the Dynamic Compaction
Facility (DCF). DCF construction and testing will be discussed, followed by a synthesis of the
data collected, and concluded with test result evaluation. The following discussion will present a
brief overview of the test objectives, the background, and the organizational elements.

The DCF test was performed to determine if dynamic compaction of buried low level waste
trenches would induce damage or failure to the adjacent Mixed Waste Management Facility
(MWMEF) closure system. The second objective was to measure how successfully dynamic
compaction consolidated buried B-25 boxes containing low-level waste.!

To accomplish tthe objectives, the DCF test program constructed a full-scale model of an

- engineered low level trench (ELLT), containing B-25 boxes full of simulated wastes. A 3-ft thick

kaolin clay cap, modeling the as-built characteristics of the MWMEF, was constructed adjacent to
this trench. To dynamically compact the buried B-25 boxes, a 20-ton steel encased, concrete weight
was dropped repeatedly from 50 ft in the air. Instrumentation monitored the effects of this dynamic
compaction on the kaolin clay cap. At the conclusion of the drop testing, Sealed Double-Ring
Infiltrometers (SDRI) were used to measure the kaolin clay hydraulic conductivity. Then, the
compacted B-25 boxes were excavated to measure the degree of compaction.

SRS burial ground receives low-level waste generated during production activities. This facility,
located between the F and H separation areas, covers approximately 120 acres. The waste has been
deposited in the burial ground bas evolved over the years. Before 1985, low-level radioactive waste
was randomly dumped into disposal trenches, with little or no containerization. After 1985, ELLTs
were constructed to hold waste contained in low-carbon steel boxes, called B-25's. The design
function of these boxes was to help handle and transport LLRW.,

Over time, this facility received solvent wipe rags containing small amounts of organic solvents.
Burying these wipe rags violated the waste disposal permit. This violation was resolved through
the Solvent Rag Settlement Agreement between DOE and SCDHEC. This agreement mandates
that portions of the SRS burial grounds be closed as a mixed waste management facility under
RCRA.

In response to this mandate, the first closure phase was completed in 1991, with the MWMF
certification. This interim closure covered 58 acres of dynamically consolidated trenches with a 3-ft
thick kaolin clay cap, followed by 2 ft of topsoil and vegetative cover.

The next closure phase is referred to as the LLRWDF. Covering approximately 34 acres, the
LLRWDF closure consists predominately of ELLTs, containing low-grade, carbon-steel B-25
boxes filled with low-level radioactive waste. Historically, these boxes contain approximately
10% - 50% void space, which must be reduced to minimize settlement potential and to ensure
closure cap longevity.

To effect buried waste consolidation and stabilization, dynamic compaction was selected, provided
it did not damage existing structures and permitted facilities. To this end, the DCF test was
conceived and conducted.
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Organizational Elements

The DCF test and test facility design were accomplished through two simultaneous efforts. Under
the direction of Westinghouse Savannah River Company Environmental Restoration Department
(WSRC-ERD), Bechtel Savannah River Incorporated (BSRI) Design Engineering provided the
design and construction specifications for the facility.2 The second effort, again under WSRC-
ERD’s direction of, EBASCO Services Incorporated (EBASCO) designed and implemented the
instrumentation plan.3 As part of this task order, EBASCO compiled the resulting test data into a
workable form for WSRC-ERD (o interpret and evaluate 4

DCF construction was performed by BSRI. Using onsite fdrces, BSRI excavated the model ELLT;
filled, placed, and backfilled the B-25 boxes; and constructed the kaolin clay cap. Additionally, the
20-ton, steel-encased, concrete weight was fabricated onsite.
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Construction

Model ELLT

Kaolin Clay Cap

ELLT is a terminal receptor of low-level waste containerized in low-grade, carbon-steel boxes,
called B-25s. The B-25 boxes are usually stacked four high inside the trench. Treaches at SRS
contain up to 100,000 boxes. After placement, the boxes are backfilled and buried under
approximately 4 ft of soil.

The SRS standard specifications for ELLT construction were reflected in the project construction
specifications.: The DCF ELLT was designed to contain 165 B-25 boxes, and an access ramp. The
sides of the trench were cut back to minimize slope failure and to allow safe entry.

Prior to placement, the B-25 boxes were randomly filled with simulated waste. These clean,
simulated wastes characterized the types of materials buried in the burial grounds. This included

-metal, wood, soil, and protective clothing. The boxes were randomly hand filled with variable

densities and then placed in a random configuration in 2 6 x 7 x 4 box matrix.

After the boxes were placed, the excavation was backfilled, hand compacting the soil against the
boxes to ensure intimate contact. The backfilled soil was compacted as close as possible to the
natural density of undisturbed soil. As with the burial grounds, the model ELLT was buried under
4 ft of overburden.

The CT Main Company was subcontracted to analyze the MWMF as-built moisture density
relationships for each constructed lift These values were synthesized into representative target-
moisture density values for the constructing the DCF kaolin clay cap.: This was done to provide a
more representative target moisture-density relationship, increasing the probability for a
representative model.

To ensure a representative model clay was procured from the same vendor that provided it for the
MWMF, samples were taken and analyzed prior to purchase, ensuring clay quality and
compatibility with the test design.

After the excavation arid recompaction of a 4-ft subgrade base, the kaolin clay was spread in 8-in.
thick lifts. The clay for each lift was pulverized the into 1/4-in. clods, mixing with water until
moisture content target range was achieved. The lift was then compacted using a CAT 815B at a
specified number of passes to achieve the target-range density. Quality assurance testing verified
that the target moisture density specification was met.

After constructing the kaolin clay cap, 6 in. of topsoil was compacted on top of the kaolin clay to
protect and preserve the clay moisture. This 6-in. thickness deviated from the standard 2 ft at the
MWMF, but did not impact the test results. '




WSRC-TR-94-0159
Rev. 1
March 21, 1994 Dynamic Compaction Report

Dynamic Compaction

The MWMF project dynamic compaction weight and drop-height was designed after extensive
testing. This testing determined an optimal configuration of an 8 ft diameter 20-ton weight dropped
from 42 ft. The success criteria were established at a 6-ft displacement or 20 drops, which ever
came first. The DCF program modeled this existing standard.

The dynamic compaction weight was fabricated ousite by casting a reinforced concrete weight,
encased in 1/4-in. steel shell. After fabrication and curing, the weight was found to be 42,000 1bs.

Providing the energy level anticipated during production is critical in modeling actial conditions.
Production cranes are assumed to be 90% efficient. Using the 20-ton weight from 42 ft, this is
interpreted to be 1.512 million ft-lbs. As described previously, the measured the efficiency for the
DCF crane was 55%. Back calculating the energy, the DCF 20 ton weight needed to be dropped
fram 50 ft to approximate actual production energy.
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Instrumentation

To DCEF test goals, a complete suite of instrumentation was identified and implemented. This suite
of instrumentation collected data supporting preliminary characterization of the kaolin clay caps,
impact velocity determination, strong motion, inelastic deformation, and in situ permeability. The
different instrumentation elements were installed and operated in accordance with the
Instrumentation Plan: Dynamic Test Facility, Final Report, prepared by EBASCO3. The data
acquisition was divided into six basic elements, which are briefly outlined below.

Characterization and Comparison of Kaolin Clay Caps

DCF and the MWMF kaolin clay caps similarities are a basic premise to the DCF test program.
To quantify and calibrate the as-built similarities and dis-similarities, nondestructive field
geophysical studies were implemented. These studies determined the relative physical properties of
the DCF clay cap and the existing MWMEF closure system prior initiating dynamic compaction
“work. Two different techniques were implemented and are described below.

These two methods were P- and S- wave seismic refraction and Spectral Analysis of Shear Waves
(SASW). Both methods were used at DCF and MWMF. The P- and S- wave seismic refraction
placed seismographs in a linear array across the sampling area. A 1- ton weight was dropped from
10 ft as an energy source. Testing was performed in natural, undisturbed soil areas, across the long
axis of the DCF clay cap and across the MWMF clay cap. Refraction data acquisition was not
optimal because the surface soils had a higher shear wave velocity than the underlying soils. This
condition did not cause effective refraction of the energy wave and prevented sampling of the
underlying soils. This testing did, however, measure the shear wave velocities in the surface soils,
serving as a redundant check of the SASW.

The SASW is based upon measuring surface waves propagating in layered elastic media. The
surface wave velocity varies with frequency in a layered system.S The variation is called dispersion.
A dispersion curve is created by plotting the surface wave velocity versus the wavelength. Using
established relations, the surface wave velocities determined from the dispersion curves can be used
to estimate shear wave velocities for the same materials. Generally, a stiffer material will have a
higher shear wave velocity, while a less stiff material will have a lower shear wave velocity. The
material’s stiffness is a function of the bulk deasity and the moisture content. In turn, these values
are reflected in the Young’s Modulus of Elasticity and the Poisson’s Ratio for the material. By
knowing these values for both the DCF and the MWMF closure material, a correlation can be
developed to help extrapolate the DCF results to the MWMF.,

Impact Velocity Survey and Energy Measurements

Dynamic compaction is performed by hoisting a weight to a specified height, then releasing the
weight in free-fall until impact with the target material. Each crane has an inherent efficiency
factor, which is a function of the intemal friction for the cable spool, brake configuration, and
associated pulleys. Production cranes are designed to minimize this internal friction, thus,
maximizing the impact energy. Production cranes and may attain an efficiency factor between 80 -
9%0%.

To realistically model production cranes and actual closure LLRWDF conditions, the efficiency of
the DCF crane must be measured and differences calibrated. The impact velocity survey and energy
measurements were designed to measure the energy at impact compared to the free-fall energy
described through Newton’s Law, To achieve this evaluation, instrumentation was designed to
measure the actual impact velocity of the dynamic compaction weight. The ratio between the
actual impact velocity and the velocity computed from the ideal equation for kinetic energy
provides the efficiency factor for the DCF crane (Appendix B.3).
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REMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT,
WESTINGHOUSE SAVANNAH RIVER COMPANY
" EBASID SERVICES INCORPORATED

GENERALIZED LAYOUT OF
CONTROLLED IMPACT
VELOCITY STUDY

Figure 1 Generalized layout for the measurement of instantaneous velocity at impact
during dynamic compaction activities.
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To make these measurements, a series of laser diode photoelectric cells were mounted along two
vertical poles at predetermined heights (Figure 1). As the weight fell downward, it sequentially
broke a series of photocell beams at several predetermined heights above the ground surface. The
interval between each successive break was recorded. Since the beams were located a known
distance apart, the impact velocity and interval crane efficiency could be calculated. Determining
instantaneous impact velocity is then a simple matter of extrapolation, using the quantities
measured in the photocell gates.

Theefﬁdmcyfaaawasmasmeddmingmemﬁmmrydropspﬁmtbmemﬂmpacﬁmof
the test waste matrix. Data evaluation measurements determined that the drop height for the DCF
test should be increased from 42 ft to 50 ft to provide compactive energy similar to that anticipated

during actual production.

Vibratory Ground Motion Monitoring Program

The key determination for the DCF test is to compare the range of vibratory ground motion with

 the changes in hydraulic conductivity. Literature indicates that 67% of the vibratory ground motion

from dynamic compaction is manifest in the form of shear or surface waves.6 Additionally, the
frequency normally ranges between 5 and 200 Hz. A common method to measure and express these
shear waves is to measure the peak particle velocity (PPV). The PPV is the instantaneous velocity
at a point on the ground and provides the best evaluation of vibrations relative to potential
structural damage.

To measure the PPV, strong motion sensors were set at predetermined locations on the kaolin clay
cap and the surrounding undisturbed ground. The normal threshold values were set at 0.2 inches per
second (in/s). Historical research and testing by the U.S. Burean of Mines has set the threshold
limit for damage to structures at 2.0 in/s.

A subcontractor provided 43 strong motion sensors for measurements during the DCF testing.
Readouts from these instruments provided the following information:

* PPVs in the longitndinal, transverse, and vertical axis (inches per second)

peak displacements in the longitudinal, transverse, and vertical axis {inches)

peak particle accelerations in the longitudinal, transverse, and vertical axis (g)
frequency, in the longitudinal transverse, and vertical axis (hz)

the resultant peak particle velocity (inches per second)

peak sound in decibels and pounds per square inch

a graphical display of the vibrations in the longitudinal, transverse, and vertical axis
a comparison with the US Burean of Mines standard for damage to structures

Figure 2 presents a copy of a typical readout from a strong motion sensor. These data were
measured for each dynamic compaction weight drop at each instrument location. The vibratory data
for these locations determine the PPV dissipation across the DCF for each drop.

Inelastic Deformation Monitoring

As the DCF waste matrix is dynamically consolidated, there is a high potential for a resulting
inelastic deformation. This deformation may be manifest through the lateral movement of the
waste materials, causing the surrounding ground to either heave or subside. Either of these
movements could potentially induce cracking and failure to the kaolin clay cap. To monitor the
inelastic deformation, survey monuments were placed at predetermined locations surrounding the
waste matrix. Thesebmsscaps embeddedmconaetc,wacsmveyedbasedonmeSRScoordmaxc
system measuring the X, Y, and Z positions. Periodically during the DCF test, these positions
were remeasured, with the final positions determined at the conclusion of the dynamxc compaction
phases of the DCF testing program.
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Postcompaction Infiltration Monitoring

The hydraulic conductivity of a waste site cover system is a key regulatory element. Any damage
reflected on the MWMF closure cap by the dynamic compaction of the LLRWDF closure, will be
manifest through changes in hydraulic conductivity (leaking). The second critical measurement for
the DCEF test is the hydranlic conductivity.,

To accomplish this, a preliminary evaluation of the vibratory monitoring identified areas of high,
medium, and low impact on the DCF kaolin cap. The Sealed Double-Ringed Infiltrometer (SDRI),
designed by Drs. Stephen Trautwein of Houston, TX and David Daniels of the University of Texas
chosen to measure the hydraulic conductivity. Six SDRIs were embedded in the DCF kaolin clay,
with three placed in areas of high probability of impact, one placed in an area of medium
probability of impact, and the remaining two placed in areas of low probability of impact.

10
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Data Evaluation and Observations

Noninvasive Characterization of the DCF vs. MWMF Kaolin Clay Caps

A basic premise to the Dynamic Compaction Facility (DCF) test program is that the kaolin clay
caps for both the DCF and the MWMF closure are structurally and mechanically similar. Becanse
the MWMF closure system is a regulated closure, sampling and evaluation must be noninvasive
and nondestructive. To meet these criteria and to determine the similarities between the two
systems, the Spectral Analysis of Shear Waves (SASW) technique and the seismic refraction
surveys were selected. During the DCF test design and construction, the intent was to emulate the
specifications and as-built characteristics of the MWMF. As a reiteration, these efforts included
purchasing the same clay and constructing the model cap to the same moisture/density
relationship. Data included in Appendix A demonstrate the details of these efforts. An evaluation of
these techniques and their results are presented herein.

The DCF kaolin cap was built from the same materials and to the same specifications as the
MWMEF closure cap. Theoretically, the DCF and the MWMF closure cap in situ properties should
be virtually identical. The data quantitatively compare the in sifu properties represented by the
relative stiffness of each cap. This stiffness is represented by the accumulative shear wave
velocities for eachi layer and material, using the seismic refraction and a SASW survey.

Refraction Surveys

P- and S-wave seismic refraction surveys were conducted on a limited basis at DCF and at two
MWMF locations. These surveys consisted of a symmetrical array of strong motion sensors
collecting data at a distance from the point of impact of a 1000-Ib weight dropped from 10 ft high.
These limited seismic refraction surveys measured only the fast, direct P- and S-wave velocities of
the surface layer.

A linear, least-squares line was fitted through the seismic P- and S-wave refraction data for the
three sites tested, as shown in figures 3, 4, and 5. These figures show a good data fit and a high
correlation between rz values ranging from 0.977 to 0.997, with 1.0 representing a perfect
correlation. The straight lines of these plots, without any faster, shorter time, refracted arrivals,
indicate that the overlying topsoil and/or shallowest portions of the cap are faster than the rest of
the underlying clay cap at the three sites tested. Consequently, while providing an estimate of near
surface velocities of the soil cover and perhaps the shallowest kaolin clay, these data did not
provide any definitive information on the velocity for the kaolin clay caps. Seismic wave
velocities were generated by calculating the slope inverse of the lines, accounting for the vertical
time scale in milliseconds. Compressional wave velocities for the surface layer using this
refraction data were determined to be 1360 fps at the DCF location and 1580 and 1620 fps at the
two MWMF locations. Calculation of the Poisson’s ratios for each location suggests a value of
0.33 value for the surface layer for the DCF and 0.18 to 0.19 for the MWMEF sites.

These studies confirm that the surface materials at both the DCF and the MWMF caps have higher
seismic velocity values than the underlying kaolin clay caps. These limited seismic refraction
surveys only measured the fast, direct P- and S-wave velocities of the surface layer. The measured
direct shear wave velocities were generally comparable to those predicted by the SASW surveys.

11
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Figure 3 P- and S- Wave seismic refraction survey for DCF site SR1.
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Figure 5 P- and S- Wave seismic refraction survey for the MWMF concrete ditch site.

Spectral Analysis of Shear Wave Analysis

The SASW uses a 3-Dimensional forward modeling technique to generate values for interpretation.
The data provide the following information by model layer number frcm the surface down:

layer thickness in units of feet

an assumed compression wave velocity in units of feet per second
shear wave velocity in units of feet per second

an assumed Poisson’s ratio

an assumed mass density in units of Ib-sec2/ft4

The shear wave velocities and layer thicknesses were adjusted and 2-D and 3-D forward modeling
computer analyses performed until a reasonable match was obtained between the 3-D theoretical
and experimental dispersion curves.

The DCF SASW data fall into three general categories: relatively high velocity soil or kaolin over
lower velocity kaolin; uniform velocity within the soil and kaolin clay; and relatively low velocity
soil or kaolin over a higher velocity kaolin. The SASW method identified the approximate
thickness and shear wave velocity for each layer. Plots of the 3-D theoretical and experimental
dispersion curves and the theoretically determined shear wave velocity versus depth profile are
presented in Appendix B.1.

The SASW studies successfully measured the shear wave velocities of the underlying kaolin clays.
Results indicate a mean shear wave velocity about 350 fps for the DCF kaolin clay cap zone. In
comparison, mean shear wave velocities range from 500 to 550 fps for the MWMF kaolin clay cap
zone. Shear wave velocities appear to be similar at the southeastern and northwestemn portions of
. the MWMF cap. :

13
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Figure 7 Thickness weighted S- Wave velocity values for each test location at the
DCEF test site (after Olson).
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MWMEF test site #1 (after Olson).
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Figure 11 Thickness weighted S- Wave velocity values for each test location at the
MWMEF test site #2 (after Olson).

16



WSRC-TR-94-0159
Rev. 1
March 21, 1994

Dynamic Compaction Report

Figures 6 through 11 analyze the SASW data. Figures 6, 8, and 10 are histograms of the kaolin
layers versus the shear wave velocity in feet per second. To obtain a better understanding, these
data were normalized using layer thickness and are presented in figures 7, 9, and 11. Table 1
summarizes this evaluation for each of the characteristic sample locations.

Table 1 Shear Wave Velocities For Kaolin Clay, comparing the DCF and the MWMF

Shear Wave Velocity (Vs)

MWMF-Site #1 380 t0 670 359 83
MWMF-Site #2 380 to 650 502 60

The layer thickness weighted shear wave velocities range between 300 and 450 fps for the DCF
sites and 400 to 700 fps for the MWMEF sites. The difference between the two testing areas means
that the MWMF closure cap is dryer or more brittle than the DCF closure cap. The higher the
moisture content of a material, the more the material dampens the shear waves, resulting in a
slower shear wave velocity. Conversely, with a low moisture content, the shear wave velocity will

be higher.

The higher shear wave velocity observed at the MWMF may be caused by aging effects, which
include drying of the kaolin clay over the past several years, In several instances, the shear wave
velocities similar to those observed at the MWMF were documented in the shallowest portions of
the DCF cap, consistent with the drying model. Further more, at one DCEF site, the soil cover was
removed, exposing the kaolin clay and allowing it to dry for several hours. The shear wave
velocity for this clay was virtually identical to the mean values obtained at the older and
presumably drier MWMF cap. The results of these studies suggest that the younger, wetter DCF
cap may be less brittle than the older, drier MWMF cap.

Note that the data at the natural soil calibration site and the MWMEF were collected during dry
conditions. In contrast, the low-strain data at the DCF cap were collected the day after a heavy rain
when the shallow soils at the drop point were very wet. This may explain the observed differences.
The fact that the MWMF closure system appears dryer than the newly constructed DCF cap can be
attributed to aging and desiccation. The regulatory impacts resulting from this desiccation are not
distinct at this time. However, a conservative interpretation would be that the DCF cap materials
tend to attenuate seismic waves faster than the MWMF cap.

Impact Velocity Calibration Results

The focus for this phase of testing was to establish the efficiency of the crane used to hoist and
drop the 20-ton weight. Figure 12 shows the location of each drop point, drop location type
(primary, secondary, or tertiary), and sequence in which each drop was completed. To examine
reproducibility of the crane drops and photocell measurements, Appendix B.3 summarizes the
instantaneous velocity and average crane efficiency at photocell 3 (v3). The instantaneous velocity
at photocell 3 averages 41.43 ft/s, with a standard deviation of 0.44 fi/s. The average crane
efficiency for all production drops is 0.555 (55.5%), with a standard deviation of 0.015 (1.5%).
These results indicate a high degree of reproducibility for both the crane and the interval photocell
measurement equipment.
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Natural Soil Strong Motion Sensor Baseline

The dynamic compaction weight was dropped on undisturbed natural ground to obtain a PPV
baseline and to ensure that surrounding structures would not sustain damage during the test. To
provide this assurance, strong motion sensors were placed adjacent to nearby structures prior to
testing. During actual dynamic compaction testing, these instruments were seldom triggered. These
instruments demonstrated that at distance, the dynamic compaction test generated less vibration
near sensitive structures than passing trucks, construction equipment, and trains.

Initial preliminary drops were conducted beginning at 10 ft, followed by drops at increasing beights
of 15, 25, 35, 42, and 50 ft. This incremental approach was taken to ensure that the DCF
program would have no negative impacts on nearby, seasitive structures (i.c., steamline, high-
level transfer line and RCRA storage facility).

Peak Particle Velocity (ips)

0 —+ —-— ’ —t ¥ Y nY

0 20 40 60 80 100 120 140 160 180 200

Distance From Impact (ft)

Figure 13 Plot of peak particle velocity versus distance from drop site for the natural ground,
calibration drops. The regression curve provides an attenuation baseline for production drops.

Figure 13 plots the natural ground PPV against the distance from the drop point. This well-
behaved data set demonstrates the nawral atienuation of the shear wave energy with distance. The
bestﬁtcm'vefmdusdatashowsthatonnannalgmund.thel’PVatadxstanceof%ftﬁomthe
impact site is below the 2 in/s threshold set by the U.S. Burgau of Mines. Calibration

seismograph array locations/configurations are presented in Appendix B 4.
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Table 2 Summary data for primary, secondary, and tertiary production drops.

Drop

Order

1 EA' | Primary | 3 6.40 | 28 1
2 CA’ | Primary | 4 1098 | 26 1
3 AA’ | Primary | 3 1250 | 1 1
4 BA' |Secondary | S 5.75 1 1
5 DA’ |Secondary | 3 5.46 | 27 1
6 CcC' | Primary | 4 7.47 7 1
7 AC | Primary | 3 1432 | 26 1
8 EC' | Primary | 3 19.37 | 27 1
9 DC' [Secondary | 4 7.16 8 1
10 | BC' |Secondary | 4 722 | 26 2
11 | EB° | Primary | 5 1779 | 4 1
12 | AB’ | Primary | 4 5.52 3 1
13 | CB' | Primary | 5 5.85 7 1

‘ 14 | DB’ |Secondary | 8 3.98 7 1

15 | BB’ |[Secondary [ 10 4.76 7 1
16 TI | Tertiary | 8 4.40 3 5
17 T2 ! Tertiary | 11 7.05 6 4
18 T3 | Tertiary | 9 8.34 3 5
19 T4 | Tertiary | 14 7.18 6 14

#Only 12 drops required to meet refusal criteria of 6 ft crater depth

Dynamic Compaction Strong Motion

The buried waste matrix was consolidated using three principle drop patterns: primary, secondary,
and tertiary. The intent of these patterns was to emulate production methods by consolidating the
waste matrix, while minimizing lateral spread. Sixty-eight drops were performed at 15 primary and
secondary drop locations, and 42 drops were performed at 4 tertiary locations from 50 ft high.
Consistency in drop height was maintained by placing a mark on the cable spool. The consistent
impact velocity with small standard deviation verifies the consistency in drop height.

Summary datafbr the largest primary, secondary, and tertiary drops are given in Table 2. The
location of stations that correspond to the largest or smallest PPV values given in Table 2 can be
found in Figure 14 (all A’ drops), Figure 15 (all B’ drops), Figure 16 (all C’ drops), and Figure 17

‘ (all tertiary drops).
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There are many variables controlling the impact of vibrations induced by dynamic compaction.
One is drop location, (i.c., primary, secondary, and tertiary). Another variable is the drop number
at each location, (i.e., 1st, 2nd, or 3nd drop). A brief discussion of several graphical permutations

of data combinations is given below.

Figure 18 presents data for all production drops and stations at the DCF. This includes
seismograph stations on the DCF cap, the ELLT surface, arcas surrounding the ELLT, and areas
surrounding the DCF cap. Maximum PPV values from 5 to 40 ft range from a maximum of 18 to
20 in/s near the point of tamper impact to less than 2 in/s near a 40-ft distance. Distances in
excess of 40 ft had PPVs typically less than 0.5 - 0.7 in/s. Most of the scatter is from stations
located off the DCF cap within the ELLT or surrounding soils. Figure 19 presents the attenuation
curves for all the production drops, compared with the baseline from natural ground. The
comparison suggests significantly higher attenuation values at the DCF.

14
]
2 1274
-
T 101
g
(] .
> 84 attenuation curve fc
§ 6 natural ground
T
24-
04 y . " r -
00/ 250 500 750 1000 1250 150.0
composite attenuation curve Distance From Drop Site (ft)
for production drops

Figure 19 Comparison between the PPV attenuation curves for the natural ground
versus the composite for all production drops.

The maximum observed PPV value for each seismograph station (for all production drops) is
shown in Figure 20. The largest PPV values were recorded by stations located immediately
adjacent to the impact area on the ELLT. Typical ELLT PPV values range from approximately 1
to 20 in/s. For the same data set, the DCF cap had significantly lower PPV’s, ranging from 2.0
in/s on the western side of the cap to about 0.2 in/s on the eastern side.

Figures 21, 22, and 23 illustrate the variability observed for the production drops by drop number.
As illustrated, the highest PPV values are clearly associated with the first drop. This is because the
first drop had to rupture the compacted soil cover that was placed over the ELLT. This sandy clay
was extremely hard and its rupture resulted in very high PPV values at stations located near the
impact point. Virtually all PPV values above 8 in/s occurred during the first drop. The effect of the
sandy clay soil cover is less apparent for stations more than 20 ft from the drop point.

Figures 24, 25, and 26 present data for the primary, secondary, and tertiary production drops,
respectively. These figures show that for stations within about 20 ft of the drop point, the primary
drops clearly resulted in higher ground motion levels. As discussed previously, the higher PPV

26
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Figure 23 Peak particle velocities versus scaled energy factor for all third drops at the DCF.
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Figure 24 Peak particle velocities versus scaled energy factor for all primary drops at the DCF.
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values are primarily associated with the first drops that had to break through the compacted sandy
clay cover of the ELLT. However, a close comparison of these figures shows that for stations in
the 20 - 40 ft distance range, the secondary drops generally resulted in higher PPV values than the
primary drops and the tertiary drops resulted in even higher values. For example, PPVs in excess
of 3 in/sec are rare in the primary drop data set, but are very common for tertiary drops. This
increase probably reflects the improvement the compaction process has had on the waste matrix,
suggesting PPV values could potentially be used to monitor this improvement.

>le |
DROP AREA "B* ! DROP AREA "A"

Figure 27 Drop area A was compacted to existing specifications while drop area B
was over compacted to facilitate the generation of a new specifications.

During the early drop test phases, it became apparent that this was not the case, and the buried |
boxes were not being fully consolidated. To better evaluate and take advantage of instrumentation
redundancy, the drop zone was divided into drop areas A and B (Figure 27). Drop area A was
compacted using the traditional MWMF success criteria, while drop area B was compacted until
very little improvement could be detected.

Table 3 presents a comparison between the displacements in the longitudinal, transverse, and
vertical directions for the natural ground baseline and the DCF test. Note a marked decrease in
vertical motion accompanied by an increase in displacements in the other directions. The data
presented are the peak displacements, not the displacements at an instantaneous point in time. The
instrumentation was oriented with the longitudinal direction corresponding with the long axis of
the DCEF test cap, and the transverse direction corresponding to the short axis. The wave forms
generated by dynamic compaction propagate in a radial direction from the point of impact. ‘
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Wave Forms

Table 3 A comparison between the natural ground baseline and the production drops. Table
isplays the peroents ge of total dis tinthelon’mdinal, u'ans,andvmiealdirections.

i . -
Average St. Dev.

Location

Baseline
A’
B
c

D
Tl
T2
T3
T4

| ——— 5 it .
Note: Values are expressed in percentage.

Understanding this principle and reexamining Table 5.3 shows that the percentages of true
longitudinal and transverse displacement are severely distorted, compared with the natural ground
baseline.

To quantify the effects on the kaolin clay from vibrations induced by dynamic compaction, the
physical effects of the wave form must also be considered. To understand the different wave forms
and their effects, it is useful to consider a seismic event. With any seismic event, there are three
basic types of elastic waves: the primary or P-wave, the secondary or S-wave, and the surface
wave. The P-waves travel the fastest through the medium, typically 5000 ft/s. These wave forms
alternatively compress and dilate the soil medium. The S-waves are slower, and as the waves
propagate, they shear the medium sideways, normal to the direction of propagation. This motion
may be both vertical and horizontal. The surface waves travel the slowest and are restricted to the
near ground surface. Surface waves can be divided into two basic forms. The first is the Love wave
motion, which is essentially the same as the S-wave, without the vertical component. The ground
moves laterally back and forth. The second form is the Rayleigh wave. The Rayleigh wave
produces a rolling motion, with both a horizontal and a vertical component. This motion can be
described as an elliptical, retrograde motion.

Dynamic compaction energy manifests itself predominately as a Rayleigh type wave form6, Table
3 summarizes the percentage of total motion displayed as longitudinal, transfers, and vertical
motion. Note that as the compaction process the ratios for longitudinal, transverse, and .
vertical displacements change. Woods6 stated that 67% of the wave form motion is attributed to
Rayleigh waves. Assuming the vertical motion is truly characteristic of Rayleigh waves, an
analysis of the DCF test data establishes that 64% of the motion recorded for natural ground is
Rayleigh waves. Note, however, that the standard deviation is high, Figure 28 presents the vertical
displacement attenuation with distance for the natural ground baseline data.
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Figure 28 Plot of the vertical displacement versus distance from impact for natural,

If the medium has no material interface or surface, all the energy will be manifest as body waves or
P- and S- waves. The surface waves occur with material interfaces and tend to travel along these
surfaces. As these wave forms intersect a material boundary, they are reflected and refracted,
converting some energy to other wave forms.

The basic premise that as the buried waste approached maximum density, the strong motion
dispersion curve would approach the density established for natural, undisturbed soils was flawed.
Figure 29 presents a comparison between the actual recorded wave forms.

The first that as wave forms move through a material interface, they are reflected and refracted.
Through the interface, the wave form is transmuted into different wave forms. Additionally, when
seismic waves are reflected and/or refracted, the phase of the wave is changed. These actions to
greatly change the wave form behavior, explaining the deviations seen in Table 3.

In comparing the recorded wave forms for natural ground (Figure 29a) with those from production
drops (Figure 29b and 29c), there are some distinct differences. Figure 29a is a relatively smooth
sine curve with little interferences. Figures 29b and 29¢ represent a wave record of combined wave
forms. The arrows show, smaller, out of phase vibrations showing up with the primary wave
pattern. These additional vibrations are different in frequency, amplitude, and phase than the record
for natural ground. This is assumed to be the result of the fused layer acting as a diaphragm,
vibrating within the soil.

Thceanbmedeffeasofmewavefmmmmutanonandmeaddmonalw'bmhonal sources account
for the different displacement ratios for the production drops. The benefit of all this “confusion” is
a reduced PPV and vertical displacement, both of which are the primary sources of damage to a
structure.
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Figure 29 Comparison of actual wave form between (a) natural ground, (b) beginning tertiary
drop, and (c) final DCF test drop. Note the difference in duration and wave shape. Tertiary drop
records display a series of waves ranging from low to high frequencies.
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Inelastic Deformation Test Results

Twenty-two survey monumeats were in and around the DCF test site to monitor heave place
around the DCF. Of the 22 monuments, 10 were located on the perimeter of the ELLT, four on the
westerly DCF cap edge, four on virgin ground east of the DCF cap, and four on virgin ground
surrounding the ELLT. Monument locations were resurveyed after completing of the A’ , C’, B’,
and tertiary drop locations. The only movement observed was local movement toward the
compacted boxes. After excavating the topsoil cover for infilrometer placement, observations
indicate that this subsidence caused some damage to the kaolin cap. The lose of foundation support
apparently caused a “hinging” effect in the clay, rupturing the cap along the crest of the side slope
(Figure 30). This effect is sensible and expected, considering the degree of compaction applied to
the buried boxes.

Slleidcncc . AAAAAAAAAAANAAAAAAAAANAAA

Figure 30 Schematic showing suspected mechanism for subsidence failure to the
kaolin clay cap.

Structural Damage

There is little literature describing threshold limits for damage to compacted kaolin clay. The
University of Kentucky performed a series of static load tests to determine the arching strength of
kaolin clay?. In these tests, Dr. Richard Warner determined that a 3 ft-thick-clay layer could span a
3-ft hole, and when the clay deflected 6 in., it would crack and fail. The U.S. Bureau of Mines
(USBM) has conducted a series of tests to evaluate structural damage thresholds for explosives.
Explosives generate wave forms similar to seismic events, and even more so like those from
dynamic compaction. Figure 31 presents a graph generated by this USBM research. Note that the
threshold limit is defined by the heavy line marked, (a), and is a function of the vibration
frequency. Frequencies recorded for the DCF dynamic compaction ranged between 50 and 80 Hz. At
this frequency range, the threshold limit in PPV is 2 in/s. This value is conservative because it
represents the threshold limit for damage to plaster structures. The compacted kaolin clay should
have a much higher plastic range than a rigid structure and withstand higher vibrations without
failure.

Another consideration is the definition of failure. For a rigid structure, failure might be cracking or
even a catastrophic failure. For a regulated closure system, failure might be when the hydraulic
conductivity exceeds 10« cm/sec. Clays are considered thixotropic because they tend to repair
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themselves when minimally damaged. As part of this test, though not included herein, a helium
injection system was employed to evaluate microfissuring. During compaction, helium was
moving through the clay cap. However, by the next moming, there was no helium flux occurring.
During the time between the two observations, the kaolin clay displayed thixotropic characteristics
by recovering from microfissuring induced by the dynamic compaction.

Hydraulic Conductivity Measurements

At the conclusion of the active dynamic compaction phase, two data collection activities provided
additional data. These two activities included evaluating the hydraulic conductivity and the success
in consolidating the buried B-25 boxes.

Kaolin clay hydraulic conductivity was demonstrated prior to placing the MWMF closure system.
Under subcontract to WSRC, Mueser-Rutledge, Inc., constructed nine test pads, using locally
available kaolin clay. The test objectives were to identify a suitable source of clay, establish the
in-place hydraulic conductivity, and to identify the characteristic soil parameters and construction
methods. Methods modifying the proctor test were identified to ensure harmony with actual field
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conditions. Finally, the test established that kaolin clay met or exceeded the required 10« cm/sec
hydraulic conductivity.

It was assumed that by constructing the kaolin clay cap to the Mueser-Rutledge specifications and
by using the target moisture density values, the baseline hydraulic conductivity would met or
exceed 10-07 cm/sec was considered. Conducting in situ permeability testing prior to dynamic
compaction activities was climinated because testing would cause saturation of the test cap,
interfering with the propagation of shear waves across the cap. (Note that water will not transmit
shear waves, and a high moisture content would dampen the shear wave energy.)

The ASTM D698-78 provided the optimal moisture density for the kaolin clay. Specifications,
which included the CT Main target values for each lift, required the in-place moisture to range
between 28 and 30% and the dry deansity to range between 90.0 and 95.0 pcf. Figure 32 presents
the as built moisture and density gradations, relative to the window of acceptability. In all cases,
the target values were met. During construction, areas not meeting the specifications were

reworked until the specifications were achieved.
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Figure 32 Plot of dry density versus moisture content for DCF as built quality assurance test
data. Note that the window of acceptability was derived from the CT Main Corp. statistical
analysis of the MWMF as built values.

As discussed previously, the hydraulic conductivity for a closure cap is a critical component for a
RCRA closure. One of the purposes for the DCF is to determine any impacts on the MWMF
kaolin closure system from dynamic compaction of the LLRWDF closure. The hydraulic
conductivity was measured at the conclusion of dynamic testing to assist in making this
determination. The instrument of choice is the SDRI, as discussed previously.

Postdynamic compaction analysis identified six sites on the DCF clay cap to be instrumented.
Each of these sites was selected based upon a probability level for damage. Three sites were in high
probability areas, one site was in a moderate probability -area, and two were in low probability
areas. Figure 33 shows the general locations tested.

Permeability testing was conducted between September 14, 1992, and January 8, 1993. During
this time, each instrument was monitored with data collected regularly. Figures 34, 35, and 36
present a comparative composite for hydraulic conductivity for all instrumentation during the test.
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FIGURE 6.2

Figure 33 Plot displaying the locations for the six Sealed Double-Ring Infiltrometers.
Placement was based upon preliminary evaluation of vibration montioring data. SDRI 1 - 3 are
in areas of high probability for damage, SDRI 5 is in an area of moderate probability for damage,
and SDRI 4 and 6 are in areas of low probability for damage. (after EBASCO)
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Figure 34-a Plot of variations in hydraulic conductivity, location W - N on the DCF
kaolin clay cap.
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Figure 34-b Plot of variations in hydraulic conductivity, location W - C on the DCF .
kaolin clay cap.
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Figure 35-a Plot of variations in hydraulic conductivity, location W - S on the DCF
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Figure 35-b Plot of variations in hydraulic conductivity, location E - N on the DCF

kaolin clay cap.
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Figure 36-a Plot of variations in hydraulic conductivity, location E - C on the DCF
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Table 4 Statistical analysis for SDRI testing of hydraulic conductivity, DCF test cap.

Areas Subjected to Higher Vibrations Areas Subjected to Lower Vibrations
Test Standard Test Standard
Period |Average |Deviation Period |Average | Deviation
WN | Month1 | 041 0.17 JEN | Month1 | 053 0.38
Month 2 | 023 0.11 Month 2 | 0.39 0.23
Month 3 | 0.26 0.13 Month 3 | 0.57 0.44
W-C | Month1 | 0.53 038 JE-C|Monthl | 095 0.37
Month 2 | 0.39 0.23 Month2 | 0.76 0.35
\ Month3 | 057 | 044 Month 3 | 048 0.23
W-S | Month1 | 0.77 043 | ES|Month1 | 057 0.19
Month 2 | 0.37 0.11 Month 2 | 0.34 0.19
Month 3 | 0.35 0.28 Month 3 | 0.32 0.20

This original work by Meuser-Rutledge established construction criteria that ensures compliance
with RCRA requirements. The RCRA regulatory limit for hydranlic conductivity is 10-07 cm/sec.
At the conclusion of the dynamic compaction phase, the DCF cap was instrumented with six
SDRIs. These infiltrometers use a driving bead to measure the in situ hydraunlic conductivity. Note
in figures 35a and b and 36a, there are data points exceeding the 10-07 cm/sec limit. However, as
the clay reaches a steady state, the average hydraulic conductivity is consistently below the
regulatory limit. These deviations are attributed to variations in the quality of construction, seams
between the clay panels, and localized preferential pathways. Pathways within the clay are usually
lateral, resulting from constructing the clay cap with 8 in. lifts. As these pathways are filled with
water, the water must work it’s way through the compacted clay. This is recorded as a higher flux
at the SDRI. Table 4 presents the statistical variation for each SDRI for each 30-day testing
period. Generally, with a little deviation, the hydraulic conductivity decreases with time. This is
consistent with the clay becoming saturated and reaching a steady state. Note that on a general
evaluation, there is little variation between all the infiltrometers. All locations meet regulatorily

required hydraulic conductivity.

DCEF kaolin cap for approximately 120 days. A breakthrough of the kaolin clay occurred after
about 60 days. After the breakthrough, the instruments reached a steady state condition, or free and
constant flow through the kaolin clay. There were some obvious deviations in hydraulic
conductivity over time that are interesting and noteworthy.

The first observation is a noticeable increase in hydraulic conductivity at the time of the
breakthrough. This increase may be attributed to an influence on the flux by the underlying,
unsaturated soils. The negative pore pressure in the unsaturated soils could potentially exert a draw
onto the steady state flux rate until enough of the underlying soils become saturated to negate this
influence. The temporary increase in hydraulic conductivity was observed in all six instruments at
or near the time of the breakthrough.

The second observation was a correlation between the changes in hydraulic conductivity and
barometric pressure. As the barometric pressure changed, the steady state hydraulic conductivity
was uniformly altered for all six SDRI's, simultaneously. This alteration ranged almost a full order
of magnitude between the high and low points. This change can be attributed to an increase and/or
decrease in the driving head under the influence of the barometric changes.
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Figure 37 Log- log plot comparing attenuation of PPV versus distance between the
natural ground baseline and the primary, secondary, and tertiary drops.

Buried Waste Compaction Evaluation

There were several key observations during dynamic campaction indicating that the buried wastes
were not being consolidated. These were the differences in weight impact between the natural
ground and the buried B-25 boxes; penetration of the weight into the buried wastes; and the small
PPV’s observed during impact. In response to these observations, the test plan was modified to
establish drop zones A and B. Symmetry in the instrumentation allowed for this modification,
without negatively impacting the test objectives. Drop area A was compacted, using the traditional
SRS success criterion of a 6 ft displacement or 20 consecutive drops. Drop area B was
overcompacted, using a primary, secondary, and tertiary drop pattern. Compaction was continued
until the displacement appeared to be negligible.

Excavation of the consolidated B-25 boxes revealed that in both drop zones, there was a fused layer
of boxes. This layer was formed by the lateral spread and interlocking of the compacted boxes.
Failed boxes and materials were overlying each other so tightly that, in some cases, the cranes
extracting the boxes tore the metal rather than separate the boxes.

This is supported by the divergence of the slope of attenuation from primary to secondary to
tertiary drop sites on figure 37 (note that figure 37 has been plotted using a log-log scale to
accentuate the relationship). The primary attenuation curve demonstrated a slope very similar to the
baseline. As the fused layer formed, it absorbed energy, reducing the shear wave energy induced
into the soil.

Additionally, the outside edges of the box matrix were not effectively consolidated. Apparently, the
drop pattem did not overlap the exterior edge of the box matrix. The drop patterns were designed so
that the distance between the center point of impact and the exterior edge was the radius of the
weight. Failure to consolidate the box matrix edge may have contributed to the elastic nature of the
fused box layer by providing supports to bridge the box matrix. Corrective action for future
compactive efforts will ensure that the center point of the weight will impact on the exterior edge
of the perimeter boxes.
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Figure 38 Westerly edge of excavated B-25 boxes, showing the difference in between
compaction zones A and B.

The design purpose of B-25 baxes is to contain Jow-level waste at the generation point, to protect
workers, and to facilitate transportation to the burial site. These boxes were never intended to
provide contain waste within a burial; however, they do, by default, help minimize waste
migration. An excavation of the consolidated boxes revealed that dynamic compaction accelerated
the corrosion rate of these low grade, carbon steel boxes by bending and tearing the metal and by
breaking the protective paint bonds. As part of another corrosion study, three B-25 boxes were
buried uncompacted at a nearby location. To provide a comparison, when the boxes were excavated,
the Savannah River Technology Center concluded that these undisturbed boxes experienced no
observable corrosion. The DCF boxes had been in the ground six months when excavated, while
the corrosion study boxes had been buried four years. Corrosion of the DCF boxes exceeded that of
the long-term study, demonstrating that dynamic compaction had accelerated box corrosion and
degradation.

Consideration should be taken to evaluate the burial site and consolidation goals relative to the
effect of corrosion on containment. If corrosion minimization is important, then dynamic
compaction should be reconsidered.

Supporting the observation that the traditional SRS success criteria were not successfully
consolidating the lower boxes, excavation provided a measured quantification of the box

47



WSRC-TR-94-0159
Rev. 1
March 21, 1994 Dynamic Compaction Report

densification. The boxes were excavated one by one, with measurements made of each dimension.
The volume was compared with the initial volume to determine the percent compaction. The
densification in drop area B was significantly more compacted than drop area A. Figure 38 shows
the western side of the box matrix, with a sketch of the original configuration added for reference.
Note that some of the bottom boxes in drop area A show little consolidation, while the boxes in
drop area B are much more compressed. Generally, boxes in drop area B were 30% more compacted
than those in drop area A, with local variations.

Most questions were answered during the actual excavation and final measurements of the
compacted boxes. Drop zone A (which utilized the traditional drop pattern and compaction criteria)
had not been adequately consolidated. Some of the bottom boxes had only cursory damage,
depending upon the containerized materials and the location within the matrix. Drop zone B,
however, compacted with additional drops and drop locations, showed a much more thorough
consolidation.

To support a new compaction criterion proposal, the depth of influence for the SRS dynamic
-compaction efforts needed to be calculated. With simplifying assumptions, the Boussinesq
Equation® was used to obtain an estimate of stress influence with depth. Note that this equation is
independent of the material type. ‘

The instantaneous velocity for each impact was measured as part of the DCF test program.
Knowing this velocity, both the kinetic energy at impact and the negative acceleration were
computed, using the standard equation for kinetic energy (1) and a change in velocity because of
acceleration equation (2):

E=+mv? m

v=v,+2a(y,-y,) ()] .

E = energy at impact,
(y1-yo) = differential displacement induced by impact of the weight,
m = mass of the weight, and

" v= velocity of the weight.

Once the negative acceleration was calculated, the stress induced at the surface by the impacting
mass could be calculated using:

== ©)]

'p=stmss,

m = mass of the weight,

' a=negative acceleration, and

r = radius of the dynamic compaction weight.
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Once these basic equations were combined to estimate the stress induced at the surface by the
dynamic compaction weight, the value was eatered into the Boussinesq Equation for a circular load
to quantify the induced stress with depth.

1
Ap=q {1 ————-} @

2 3
[ +1]
A p = change in stress,
q = induced stress,
r = radius of the dynamic compaction weight, and
z = depth of influence for which A p is calculated.

Though the soil and the buried boxes are not elastic, homogeneous, and isotropic, equation (4)

provides a reasonable estimate of stress influence with depth. Figure 39 was developed using the
Boussinesq equation to plot the comparison between stress and depth of influence as a function of
depth of differential displacements. The 3-ft displacement would relate to an average first drop in a
primary pattem, while the 0.2-ft change would relate to a late secondary/tertiary type drop. Note
that assuming the top of the bottom tier of boxes is 14-ft deep, the initial change of 3-ft induces
no significant stress depth within the box matrix. As the box matrix becomes more stiff, the
differential displacement becomes smaller, increasing stress with depth. Clearly, at the 0.2-ft
displacement, the bottom tier of boxes is being influenced.
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0 20 40 60 80 100 120 140
0
I I
3 — Displacements
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B “).2&
g
glo : /
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Figure 39 Plot of the influence of stress with depth, using the Boussinesq equation.
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Figure 40 Plot of scaled energy versus depth, compared with Slocombe correlations
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Figure 41 Plot comparing the drops with respect to the change in crater depth.
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With the simplifying assumptions and the liberty taken to apply the Boussinesq equation to this
scenario, a relationship developed by Slocombe? was used to calibrate the model. Slocombe’s
model presents the depth of influence as a function of scaled energy, using historical data and
provided ranges for stiff or dense soils and loose or weak soils. The average kinetic energy at
impact for the test was 31.6 fi-1b, at a computed differential displacement range between 3 and 0.2
ft This value was superimposed over the range of influence plotted on the Slocombe graph (Figure
40). The range of SRS data “fits” rather well over the data generated for soils, With this
correlation, it is assumed that applying the Boussinesq equation provided a reasonable estimation
of the depth of influence for the SRS dynamic compaction efforts.

There has been long discussions on the design purpose of B-25 boxes. The SRS design intent has
been to contain low-level wastes at the generation point for worker protection and to facilitate
umspmmﬁmm&ebmialsimﬂhesebommwvuhmdedmmﬁdewmainmemwi&ha
burial. They do, however, by default, contribute to minimizing waste migration. Clearly, dynamic
compaction accelerated the corrosion rate of these low-grade, carbon steel boxes. Consideration
should be taken to evaluate the burial site consolidation goals and purposes relative to the effect of

- corrosion on containment. If corrosion minimization is important, then dynamic compaction of

metal boxes should be reconsidered.

The final evaluation of dynamic compaction relative to consolidating buried B-25 boxes has
generated a new success criteria based on a change in crater depth (displacement). Figure 41 is a
plot comparing the drops with respect to the change in crater depth. The curve is best fit of all the
drop data. This curve is approaching the asymptote at an approximate change in crater depth of 0.2
ft. The recommended criterion is two consecutive drops that change the crater depth no greater than
0.2 ft. Two consecutive drops at this criteria will ensure that no minor bridging of material occurs
at the drop site. If the subsurface material bridge can withstand the energy given by two
consecutive drops, then additional drops to destroy the bridge will most likely not be beneficial and
therefore, not cost-effective.
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Conclusions and Recommendations

Non-Invasive Characterization

The noninvasive characterization studies confirm that the surface materials at both the DCF and
MWMF caps have higher seismic velocity values than the underlying kaolin clay caps.
Consequently, the limited seismic refraction surveys only measured the fast, direct P- and S-wave
velocities of the surface layer. However, measured direct shear wave velocities were, in general,
comparable to those predicted by the SASW surveys.

The SASW studies successfully measured shear-wave velocities of the underlying kaolin clays at
both the DCF and MWMF. Results indicate a mean shear wave velocity on the of 350 fps for the
DCF kaolin clay cap, compared to 500 to 550 fps for the MWMF kaolin clay cap. Shear wave
velocities appear to be similar at the southeastern and northwestern portions of the MWMF cap.

- The higher shear wave velocity observed at the MWMEF may be because of aging effects, which
would be caused by drying of the kaolin clay over the past several years. In several instances, shear
wave velocities similar to those observed at the MWMF were documented in the shallowest
portions of the DCF cap, consistent with the drying model. Further more, at DCF site 11, the soil
cover was removed and the exposed kaolin clay dried for several hours. At this location, the
measured shear wave velocity was nearly identical to the mean values obtained at the older,

presumably driert MWMF cap.

The results of the noninvasive characterization program suggest that the younger DCF cap may be
less brittle than the older MWMF caps. Because of this difference, the reasonable buffer between
the production drop locations and the MWMF clay cap should be adjusted with a factor of safety.
This adjustment will be discussed below. ‘

An important consideration resulting from the noninvasive characterization is the utility of the
measurements. Currently, the only postclosure monitoring is through sparsely spaced, surface
settiement monitors. As the MWMF and other closure systems mature, the need for noninvasive
monitoring and interrogating of these systems increases. A prohibitor to traditional geophysical
methods was demonstrated with the refraction survey work outlined in this report. With a higher
velocity overlying a slower velocity material, the ability to see the shallow material is limited.
The SASW method has demonstrated an ability to interrogate the near surface materials without
this bias. The recommendation is to continue research in using the SASW technique on a more
broad base over the SRS closure systems. By performing this work, the ability to detect closure
system failure will improve.

Vibratory Impacts and Buffer

The primary focus for the DCF test was to determine a suitable buffer distance between dynamic
compaction impact points and the existing MWMF kaolin cap. This determination is nontrivial,
complicated by waste configuration, different soil responses, and the definition of failure for a
kaolin clay cap. As discussed earlier, the response of the heterogenous mass of buried B-25 boxes
to dynamic compaction causes transmutation of the wave forms and the wave form energy.
Measurements of the PPVs and on evaluation of the generated wave forms indicate a relatively
high attenuation factor for the buried wastes. This high attenuation factor reduces the degree and
amount of vibratory energy entering the soil matrix and the kaolin clay cap. Figure 19 compared
the attenuation curve for natural ground with that for the composite of all production drops. To
achieve the 2.0 in/s threshold for the production drops, the distance from the drop location to the
buried waste is approximately 12 ft For natural ground, this distance becomes 33 ft As discussed
previously, there is some uncertainty regarding the comparative response of the DCF to the
MWMF kaolin clay caps, because the MWMEF cap appears to be more brittle. The conservative .
approach and the recommendation made in this report are to assume the natural undisturbed ground
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response and then apply a safety factor of 1.50 ft to the buffer distance. The reasonable and
- recommended buffer is 50 ft between the drop locations and the MWMF kaolin cap.

Hydraulic Conductivity of Kaolin Clay

The hydraulic conductivity of a barrier material used in a regulated closure must meet the 10- 07
cm/sec criteria. This value is the threshold for failure when evaluating barrier performance. To
determine the buffer between dynamic compaction activities and the MWMF, the DCF kaolin cap
was instrumented after dynamic compaction, using six SDRI. These instruments use an induced
hydraulic head to measure in situ the bydraulic conductivity of a material. The results of these
studies measured no appreciable change in hydranlic conductivity for the DCF cap, assuming the
construction specifications and methods met the intent of the Meuser-Rutledge study.

The changes in hydraunlic conductivity resulting from environmental and boundary conditions had
little impact on the generalized hydraulic conductivity for the kaolin clay. They do, however, raise
the issue of absolute hydraulic conductivity and barrier performance over time. The SDRI

" instrumented were originally designed to test landfill liners. Simulating field conditions, the
instruments employ a hydraulic driving head 1o canse the water to penetrate the test material. For
testing barrier material, however, the model breaks down. Most closure barrier designs minimize
the driving head within the system by implementing drainage systems and vegetation. While the
SDRI is the industry standard and EPA instrument of choice, there is some question as to the
applicability to the barrier system scenario and whether the bydraulic conductivity is higher than
actuality as the result of the driving head. The barrier systems are nonsaturated systems, which
apparently respond to variations in environmental conditions. The design and testing of alternative
instrumentation accounting for the unsaturated conditions may derive a more realistic value for a
more broad base of closure materials. These additional materials may include more sandy clay
materials available at SRS, which would translate into cheaper closure systems for environmental
restoration projects. The recommendation is to investigate the observed phenomenons and develop
a more realistic testing scenario.

Dynamic Compaction of Buried Wastes

Excavation of the compacted wastes to evaluate the dynamic compaction success provided valuable
insight that will improve the quality of future closures. The observation of the need to improve
success criteria and the formation of the fused layer, are both new and unique. As stated previously,
the traditional SRS success criteria was a 6-ft displacement or 20 consecutive drops, which ever
came first. The observations early in the test that these criteria were inadequate allowed
modifications to the test plan and the success of the program. While the inadequacy in the success
criteria was apparent for the B-25 boxes, it should not be construed to be inadequate for open slit
trenches.

As the boxes were excavated, the measured reduction in void ratio for the traditional criteria
demonstrated the general lack of compaction to the bottom tier of boxes. At the same time, the
excavation of the overcompacted boxes determine the new SRS criteria of two consecutive drops
with a change in crater depth of no greater than 0.2 ft Two consecutive drops at this criteria will
ensure that no minor bridging of material occurs at the drop site. If the subsurface material bridge
can withstand the energy imparted by two consecutive drops, then additional drops to destroy the
bridge will most likely not be beneficial and; therefore, not cost-effective.

An alternative to implementing the success criteria is to alter the weight shape, the weight mass,
or the drop height. The recommended SRS criteria assume a flat bottom, and a 6-ft-diameter
weight, weighing 20 tons. Altering the weight shape from flat bottomed to round or cylindrical
would concentrate the force of impact, improving compaction at depth. Also, increasing the mass
or drop height would also increase the compactive energy. These are design issues to addressed by
the specific concerns for each site.
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The test scenario assumed the buried boxes were stacked four high. Should this scenario change,
then the direct assumptions and conclusions from this study may not be applicable.

The recommendation is to implement success criterion that are based upon the change in crater
depth, per drop. This is a two consecutive drops with a change in crater depth of no greater than
0.2 ft. Additional consideration should be given to optimizing the weight shape to allow a more
penetrating impact to break up any bridging and spanning by the compressed metal boxes.
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Appendix A Construction Quality Assurance

The success of the Dynamic Compaction Facility test is dependent upon the ability to model the
actual field conditions. As described within this report, CT Main conducted a statistical analysis of
the as-built moisture density values for the compacted kaolin clay used to construct MWMF
closure system. These statistical values were input into the construction specifications.

Construction of a large, soil structure is not a precise endeavor. Specifications present a range of
acceptable values for a construction target. Testing methods carry out a statistical approach to
evaluating how well construction efforts meet the target range. Desiccation of the MWMF kaolin
cap over the last three to four years is also variable, dependent upon the local conditions. These
uncertainties introduce a degree of variability in how closely the DCF models the actual MWMF
field conditions.

Construction efforts maximized the quality of the DCF model. Enclosed are copies of the quality

" assurance/quality control documentation. After review and evaluation, we determined that the

kaolin clay cap was constructed as close to the MWMF as possible, meeting the test program
goals,

Appendix A contains the quality assurance test data for the construction activities,
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3 | CODE | REPORT# TEST# DATE | MATERIAL [% MOIST.JOPT. MOIST.| DRY DENS. | MAX. D. DENS. | WET DENS. |MAX. W. DENS
4 [MDRT 4100 '1-DCM | 4/21/92 | KAOUN | 18.3% 30.2% ' 88.5 ' " 115.5
5 4100 '1-DCM | 4/21/92 | KAOLIN | 25.8% 30.2% 83.9 88.5 105.6 115.5
6 4100 '1-DCM | 4/21/92 | KAOLIN | 27.6% 30.2% 85.3 88.5 108.8 115.5
7 4100 '1-DCM | 4/21/92 | KAOLIN | 29.0% 30.2% 87.9 88.5 113.4 115.5
8 4100 ‘1-DCM [ 4/21/92 | KAOLIN | 31.6% 30.2% 87.8 88.5 115.5 115.5
9 4100 '1-DCM_| 4/21/92 | kAOLIN | 33.5% 30.2% 85.2 88.5 113.8 115.5
10 |MDRT 4100 2-DCM | 4/21/92 | KAOLIN | 20.5% 30.8% - 88.0 ' 115.4
11 4100 2-DCM | 4/21/92 | KAOUN | 26.2% 30.8% 83.5 88.0 105.4 115.4
12 4100 2-DCM | 4/21/92 | KAOLIN | 28.5% 30.8% 86.9 88.0 111.7 115.4
13 4100 2-DCM | 4/21/92 | KAOLIN | 29.6% 30.8% 87.5 88.0 113.4 115.4
14 4100 2-DCM | 4/21/92 | KAOLIN | 31.6% 30.8% 87.7 88.0 115.4 115.4
15 4100 2-DCM | 4/21/92 [ KAOUN | 33.3% 30.8% 86.0 88.0 114.7 115.4
16 [MDRT 4100 3-DCM | 4/22/92 | KAOLIN | 34.0% 31.0% ‘. 86.8 ‘- 113.6
17 4100 3-DCM | 4/22/92 | KAOLIN | 28.8% 31.0% 84.5 86.8 108.8 113.6
| 18 4100 3-DCM | 4/22/92 | KAOLIN | 30.1% 31.0% 86.4 86.8 112.4 113.6
19 4100 3-DCM | 4/22/92 | KAOLIN | 32.1% 31.0% 86.0 86.8 113.6 113.6
20 4100 3-DCM | 4/22/92 | KAOLIN | 33.7% 31.0% 84.9 86.8 113.5 113.6
21 4100 3-DCM | 4/22/92 | KAOLIN | 35.4% 31.0% 82.9 86.8 112.3 113.6
22 4101 4-DCM | 4/30/92 | KAOLIN [ 25.8% '- ‘- " '- ‘-
23 4102 5-DCM | 4/30/92 | KAOLIN | 21.9% - ‘- .- ‘. '
24 4103 1-DATFS | 5/11/92 SOIL 15.8% - 109.3 ' 126.6 .
25 4103 1-DATFS | 5/11/92 SOIL 16.3% - 106.1 ' 123.4 -
26 4103 1-DATFS | 5/11/92 SOIL 16.3% ' 106.9 ' 124.3 '
27 4104 6-DCM [ 5/15/92 | KAOLIN | 23.3% 26.8% 91.3 93.8 112.6 119.0
28 4104 6-DCM | 5/16/92 | KAOLIN | 25.1% 26.8% 93.1 93.8 116.5 119.0
29 4104 6-DCM . | 5/15/92 | KAOLIN | 26.8% 26.8% 93.8 93.8 119.0 119.0
30 4104 6-DCM | 5/15/92 | kKAOUN | 29.1% 26.8% 91.9 93.8 118.6 119.0
31 4104 6-DCM [ 5/15/92 [ KAOLIN | 29.9% 26.8% 90.7 . 93.8 117.8 119.0
32 4107 3-DATFS | 5/15/92 SOIL 16.8% 18.1% 105.1 105.1 122.8 107.2
33 4107 3-DATFS | 5/15/92 SOIL 15.8% 18.1% 102.8 105.1 119.0 107.2
34 4107 3-DATFS | 5/15/92 SOIL 14.9% 18.1% 99.4 105.1 114.2 107.2
35 4107 3-DATFS | 5/15/92 SOIL 15.6% 18.1% 94.4 ° 105.1 109.1 107.2
36 4107 3-DATFS | 5/15/92 SOIL 15.2% 18.1% 103.4 105.1 119.1 107.2
37 4108 4-DATFS | 5/16/92 SOiL 14.2% 18.1% 106.8 106.8 122.0 107.2
38 4108 4-DATFS | 5/16/92 SOIL 14.6% 18.1% 101.8 106.8 116.7 107.2
39 4108 4-DATFS |. 5/16/92 SoIL 14.7% 18.1% 105.8 106.8 121.4 107.2
40| 4108 4-DATFS | 5/16/92 SOIL 16.4% 18.1% 104.7 106.8 121.9 107
a1 4108 4-DATFS | 5/16/92 SoiL 15.8% '8.1% 110.4 106.8 127.8 | 13‘:
42 Quos 4-DATFS | .5/16/92 SoIL 16.1% 8.1% 106.8 106.8 124.0 107.2
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43 4108 4-DATFS | 5/16/92 SOIL 17.0% 18.1% 104.9 106.8 122.7 107.

a4 4108 4-DATFS | 5/16/92 SOIL 16.4% 18.1% 99.8 106.8 116.9 107.2
45 . 6-DATFS | 5/18/92 SOIL 16.6% 18.1% 105.5 - 106.2 123.0 124.2
46 . 6-DATFS | 5/18/92 SOIL 16.9% 18.1% 106.2 106.2 124.2 124.2
47 ‘. 6-DATFS | 5/18/92 SOIL 14.0% 18.1% 97.2 106.2 110.8 124.2
48 ‘. 6-DATFS | 5/18/92 SOIL 13.8% 18.1% 91.6 106.2 104.2 124.2
49 " 6-DATFS | 5/18/92 SOIL 16.3% 18.1% 97.8 106.2 113.7 124.2
50 . 6-DATFS | 5/18/92 SOIL 14.7% 18.1% 103.7 106.2 118.9 124.2
51 4105 2-DATFS | 5/19/92 SOIL 15.7% 19.2% 98.7 107.8 114.2 128.5
52 4105 2-DATFS | 5/19/92 SOIL 17.3% 19.2% 102.3 107.8 120.0 128.5
53 4105 2-DATFS | 5/19/92 SOIL 19.4% [ °19.2% 107.6 107.8 128.5 128.5
54 [PRO/SC 4105 2-DATFS | 5/19/92 SOIL 20.3% 19.2% 105.1 107.8 126.4 128.5
55 ‘. 5-DATFS | 5/20/92 SOIL 16.9% 18.1% 107.1 110.0 125.2 107.2
56 . 5-DATFS | 5/20/92 SOIL 17.7% 18.1% 101.7 110.0 119.7 107.2
57 . 5-DATFS | 5/20/92 | SsoiL 15.1% 18.1% 110.1 110.0 126.7 107.2
58 B 5-DATFS | 5/20/92 | . SOIL 13.4% 18.1% 111.7 "~ 110.0 126.7 107.2
59 ' 5-DATFS | 5/20/92 "SOIL 16.5% 18.1% 110.0 110.0 128.2 107.2
60 . 5-DATFS | 5/20/92 SOIL 17.0% 18.1% 99,7 110.0 116.6 107.2

<V




FOR INFORMATION ONLY

EBASCO SERVICES INCORPORATED / //
Y i SAND METHOD DENSITY TEST & PERCENT COMPACTION ~ AGE OF

ASTM D-1556-( 92 )

EPT #: /22 PROJAMO:___ ¢ 774 WORK PACKAGE NO.. @2 - )%/ - EC -02.2 ‘
Q2IR)> - -4794 - OV -C ~CV - G -
DA_Cop/ TWC._ 9440 AXC: Y4 | QCIR NO::_@ppc. - 0002
CONTRACTOR_____ e hbte/ .
MATERIAL DESCRIPTION: _____{#ap/sa/ d/m/ Z Az DATE TESTED: (o -2 8- 92
Org Ocans Myﬂd Soils
ACCEPTANCE CRITERIA: z__&__ﬁ___&&//oa/ 92 95 PCF LOCATION ) "y
TEST NO. o5
DISTANCE | M- 25 g 20° v/
ELEVATION o szenx . 429&?7“ - w‘);, =y 3 1 - . /
A. INITIAL WEIGHT OF SAND PR, \ %” :; :__ ;:_ /
B. FINAL WEIGHT OF SAND 22548 \ /
C. DIFFERENCE (A-B) P/ l A
D. WT. OF SAND IN FUl;JNEL &PATE | /45577 \ /
E. WT. OF SAND IN HOLE (C-D)/LBS M ~ N\ /
F. WT. OF SAND CU./FT. 775 \ V/
G. VOL. OF HOLE CU.FT. (EF) LY E2 \
H. WT. OF WET SOIL REMOVED / LBs |25393=7~ | -/
1. WET DENSITY (H/G) b,/ y i
I. WEIGHT OF WET SOIL H2kD ,/
K. WEIGHT OF DRY SOIL N AN /| [
L. WEIGHT OF MOISTURE (J-K) 2494 /
M. MOISTURE %, (L/K) 25.0 /
N. DRY DENSITY LBS/CU.FT. (1X100) / ~
(M+100) 0.z 1
MAX. DENSITY (PROCTOR) 942 /
OPTIMUM MOISTURE 24 <~ /
% COMPACTION REQUIRED 95”0 / AN |
% COMPACTION 9.2 V N
DENSITY PROCTOR REPORT #:_WER - FRL - 92 ~ D54+ DESIGN CATEGORY:___ &S
MOISTURE DETERMINATION; U ASTM D-2216 ( ) E’ASTM D4643 ( §7 )
MSTE: £ -// (7 -92 or Zoosne sawd), $-29 (5 -23) PROCEDURE: (' -QCP-02 /
NCR* /g CR¥ /g Rev: O
Resuts. = conForminG [Zf‘oucowroamme = N/A PNS e
specs: O -SAAC -G -poopd ]
REMARKS: (D<€ /C /) Fes7 [fo-2F - 92 2 .- REV: 2

' a—cogg+¢d pPe DC_FE* - 2-""?%% R

DCF'S: %{/ 4

Pe—i

MK T .92
Mt §-14.9
INSPECTOR: /%, . LEVEL: 7= DATE_(o -2& - 92 W
w‘zﬁn@ LEVEL: J£__ DATE:F-/T -F2 /#
' MWITD ~ 0.1 5-T2




— FURINFORMATION ONLY

ASR 16178 (3/52)  eme L Eh&sco SERVICES INCORPORATED paGE 2 o 27
FILE ID # 80143 3 ‘DETERMINATION OF WATER CONTENT
3 AsTm D2216 ( ) ASTM D-4643 (£7)

' REPT #: _ 4/22 PROJ/AMO: _ #4794 | WORK PACKAGE NO.. G2 -4/P4/-£1 -p22
DA: Zow/  TWC: 9440  AXC: /2 QCIR NO.: 25L& Hrsy-sr0/-c - CV-
LAB #: S 92-T70R DATE TESTED: , -28-72 ACCPT. CRITERIA: , 25~ %
MATERIAL DESCRIPTION: Kol Kéy};/ A - LoFT
LOCATION: & ews/ Gewmd sorls 2Dy aliporrs Lomepr £roal”
-BGHNG—NBMBER—}} 200 o / 2 o 5 (o v | 5
SAMPLE NUMBER / 2 2 < s A 7

WT. OF WET SAMPLEFARE-* | yo | wz s | 3. 82| w220 | rz.0d| w240 | 11303
WT. OF DRY SAMPLE+FARE- > | o3y | 9703 | 52971 ¢r.93l w5057 9225 56.55

WEIGHT OF MOISTURE 2575 L 262/ 2592 20261 28/9 | 2443 | 20648

TARE WEIGHT N NA Y A | vE 2.4 VA

%»ogmw 295" F0.-2_| 2957 | 20.2 72.9 29.9 | 3.0

% MOISTURE pounided 70 2521295 | 200 | 297 | 30.0 | 230 | 20.0 | 30.5

= —

| BoRmeNuMBER Y, s | & 7 15 /0 |\
| SAMPLE NUMBER Iz G 2PN

i
WT. OF WET SAMPLE +FARE-% | , 5> 5, | , 2 2, | 17 = YZ L0

- OF DRY SAMPLE +FARE-* | ., - e aary \j |
WEIGHT OF MOISTURE 2437 | 2482 | 2901 | 24,94 2 {
TARE WEIGHT Y/ v/ v/ A
WEIGHT OF BRY-SAMRLE " owe | 224 | 200 | 24.3 | 282/ | N
% MOSTURE pouwrter) 70 or5 | 2257 | swip | 2457 | 280 ~
SIE SAMPLE = conrorming [ NONCONFORMING REMARKS: a/%
MORE THAN ONE SOIL TYPE: 20
METHOD OF DRYING: L[] 230 +/- 9 DEGREES F LT oTHER: 70
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: NP
METE: 573 (4:23-57) |PROCEDURE: (*. o0 0z |
NCR #: A CR #: /. REV: O
RESULTS: 4 conrFORMING [J Nonconrorming [ n/a poN's: i
— SPECS: ¢ . 57 - G -0004
REMARKS: per r 0o/ Toms7  orrcrowaves sard REV: 7
o Lowe gupg. 2P ‘{i;;z, X fo-2f- 92 p).P. |DCF's: W
+h's report cleacs Lab® $92-T706 %0 %
. STANDARDS:
’ m. IC o~ o G.28.92, &/
INSPECTOR: . LEVEL: _z= DATE: 4289 Vs
REVIEWER: 24_ mid—‘_%‘;éé/ LEVEL: _ZZ  DATE: £/7-f7-|DES. CAT: (5

MTR o?-|5'32
N <



FOR INFORMATION ONLY

ASR 18-178 (3/92) EBASCO SERVICES INCORPORATED PAGE 37 OF //
FILE ID # 80143 DETERMINATION OF WATER CONTENT
[J Astm D-2216 ( ) [T AsTM D-4643 (57) ‘

REPT #: y/éz PROJ/AMO: £Z zz WORK PACKAGE NO.: 22 -w/ AW -&£¢C-p23
GRS E -4 )94 - /10/-C - CV -

DA: Zops/  TWC: Z4pl AXC: AR QCIR NO.: G- ornia- 0002
LAB #: S92 -70% DATE TESTED: - 2£-9Z ACCPT. CRITERIA: Ay, 28- 30

MATERIAL DESCRIPTION: Kpplal é’é;/ AL

LOCATION: MZJZZ&Q_M_@MLJM”A c//o/
-BORINGNUMBER- t

X uio we.?
SAMPLE NUMBER s o/ Vs o7 Vo 27 Vi 24 \

WT. OF WET SAMPLE +FARE- ¢ | /2 /5 | 224 | y3.00 | 112.002 N
WT. OF DRY SAMPLE +FARE- € | o, op/

WEIGHT OF MOISTURE
TARE WEIGHT
WEIGHT-OF-DRY-SAMPLE. X

0/

% MOISTURE, o/ . o

" BORING NUMBER f‘ ' =T “

| SAMPLE NUMBER ~~ T3
"' WT. OF WET SAMPLE + TARE ~_ T

WT. OF DRY SAMPLE + TARE N4
WEIGHT OF MOISTURE TN
TARE WEIGHT A TN
WEIGHT OF DRY SAMPLE T

% MOISTURE |
=

MINIMUM
SIZE SAMPLE &2 coNFORMING (=] NONCONFORMING REMARKS: /%

MORE THAN ONE SOIL TYPE:  4/p

METHOD OF DRYING: L[] 230 +/- 9 DEGREES F [ oTHER: 2700
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: 20

METE: ¢ o2 (1, 22-27) PROCEDURE: /*_ 1/ - 2
NCR #: _CR# REV: ,

TEST PCN’S:
'RESULTS' 3" conForming ] NonconForming T n/A i’/ S
SPECS: - cPC-G-o0041

REMARKS: Q£ Lrcrol TerrT, 228 QuAVE  and REV: 7
SANG Con e UG, 29’77) 2 X o o8- 52 )P DCF'S: i

s P
P

+in S re poct cleacs % 2-706 o282 "
STANDARDS: ,
M. 1< o2 _ o [ 6-28.7 /A
INSPECTOR: W_ LEVEL: == DATE: & 28792 #
nevuewsﬁ:_M LEVEL: JJE _ DATE: 7-/5-77|DES. CAT: &S

A G .- MTR 6]-15-92



ASR 18-178 (3/92)
FILE ID # 80143

FOR INFORMATION ONLY

EBASCO SERVICES INCORPORATED
DETERMINATION OF WATER CONTENT

CJ asTm D2216 ( ) ASTM D-4643 (87)

4 .
. ‘i
1
3

(/

~ame—
G ]

PAGE

o]
A

DR N ¥ )

' REPT #: _ ) 22 PROJAMO: _ 4 T79Y | WORK PACKAGE NO.: T2-WPW-E¢-023
PIRS S E - 429y - 110/ - C - Cir ~ G -
DA: COO  TWC: 9GO axc: A QCIR NO::  sapg - ooz
LAB #: SP2 - 70X DATE TESTED: & .27:92 ACCPT. CRITERIA: Ava, 23 - ““
MATERIAL DESCRIPTION: K colin ¢l a\:\) A-L <%
LOCATION: Burial Ground Soils D amic. Compaction
——— o :
NUMBER ( 2 [ 5 G -2 Q
SAMPLE NUMBER \ 2 | > g S G i
WT. OF WET SAMPLE +~FARES || y3|nz.calnzd2luz 20 nods iz iz, 2|
WT. OF DRY SAMPLE +FAREA 2274 1%3.23| 89,232 K7.05185.9712%. R0/ %6 .8S
WEIGHT OF MOISTURE 22.69122. RS 2310126 .16|24.Y8]2.2 32125 3G
TARE WEIGHT NA NA | NA NA | NA | NA | NA
“WEIGHT-OF BRY-SAMALEA 25.G127.0 [25.9 |%0.1 |25 [25.1 {29.2
% MOISTURE rounded t0 oSl 5. 5‘ 2701260 1300(28.5125.0129.0
*BORING NUMBER o 9 1O 0N
SAMPLE NUMBER 3 9 1O
V1. OF WET SAMPLE +%4hE-4 [ 5 92 |\2 52] 1015
. OF DRY SAMPLE +FARE-A 82.22[872.54 1% N
WEIGHT OF MOISTURE 2‘!.@- 259% 230 NG
TARE WEIGHT NA | NA | NA N
TWET O DAY SaMPLE-A 279 129.7 |2¢.% ~
% MOISTURE rounded to 0542 R .0(29.5 [27.0 .
Sk SampLe 2 conrorming [ NONCONFORMING REMARKS: A A
MORE THAN ONE SOIL TYPE: N o
METHOD OF DRYING: (-] 230 +/- 9 DEGREES F 2 oTHeR: M O
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: Ao
METE: S_ 93 £ G.23.92) PROCEDURE: ¢ - ¢ P-O2|
NCR #: N A “ CR #: N A REV: OO
PCN'S:
REsuLts: 3 conrorming T NonconForming N/A NA _
SPECS: C- $E<'—_‘.Gi_.L
REMARKS: Of £ cial toats P“Lg Mo istures [REV: o
219475  me 02792 cel Zab*592-708  [ooFS: N/
‘Fo\" C-OV\-COTM‘\R% MQ\S‘\\.\(‘Q_SA MC G- 299 7/\
' | STANDARDS:
M\ < ome I 6-27.72 /
INSPECTOR: 447 Fpze . LEVEL: I DATE: 42792 | /A
nsvnsw;n_:_%@vsu _ZLE DATE: 7-4547 |DES. CAT: (o

A7

MTR 049-15-92




FOR INFORMATION ONLY

ASR 18-178 (3/92)

EBASCO SERVICES INCORPORATED

FILE 1D # 60143 DETERMINATION OF WATER CONTENT

PAGE 2 oF 2L
an

gl
1

3 astm p2216 ( ) ASTM D-4643 (g7) ; 1 3 ,
| repr . /72 PROJAMO: _ 4754/ WORK PACKAGE NO.. 22- 4/ -4 -02.3
J2IRIS™- & ~4794 -110/- ¢ - CV~
DA: s/ TWC: Spup  AXC: i QCIR NO.: 4 -opo6-2002
LAB #: S92 - 70C DATE TESTED: _.25=%2 ACCPT. CRITERIA: A
MATERIAL DESCRIPTION: Abohns /’/?/ L
LOCATION: fﬂk‘/ﬂ/ é’/o , 2{ souls gﬂ’ﬁﬂﬁ: dez_’%c)/!p,\f .
e — *E —
—BORINGNUMBER—
U0 oS\ 2 2/ 8 5 ) 7
SAMPLE NUMBER Py P > 4 = . 2
WT. OF WET SAMPLE+FARE—* | 1 | o ez | prvz Lzt \unzr \pos

WT. OF DRY SAMPLE—TARE— 94,27 v9 4 | G/ 27

§5. LS

$9:-91 ) £2.54 | £9./2

WEIGHT OF MOISTURE 202/ | 28 lg020 122,971 204 123.32 | 22.54
TARE WEIGHT i W, W, V7, Y, A WA
WEIGHT-OF-BRY-SAMRLEY - ' .

o RE .22- / yrq .2212. 42.’17 ‘231 g 2(0:@ 15-3

%MOISTUREQ ded 7o _o.5% 122.0 24.8 1220 2575
[ommevameene e T T 5 T2 [~

" SAMPLE NUMBER & rd /0

" WT. OF WET SAMPLE -—FARE-3 oo |\ ey V.26
WT. OF DRY SAMPLE—+FARE-» 8.2) | $2.49 | or.26 s
WEIGHT OF MOISTURE 292,08 12269 | 72.07 L
TARE WEIGHT 4 w7 VYA ~

taes | 206.¥ | 224 | 2529

MINIMUM

%MOISTUREg \d ro 0.5 27.0 2227 | 26.0

~J

SIZE SAMPLE [ CONFORMING ] NONCONFORMING REMARKS: /4

MORE THAN ONE SOIL TYPE: 40

METHOD OF DRYING: L[ 230 +/- 9 DE

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST:

GREES F L otHER: __p7p00
A0

MTE: vo2 (fh-22-92)

PROCEDURE: 2_ . »_ 5 |

NCR #: A//f

CR #: /l/ﬂ‘

REV: »

TEST
RESULTS: O] conForming 1 nonconrForming 0D n/a

REMARKS: _>— ,

—— —

PCN'S: )
SPECS: 0 . cor - G - ppp ¥/

REV: 2

®

A.9

#6251 2502 42552 4P, DCF'S: A/
/4 /#
/4 | STANDARDS:
P I e o Gc-2572 4
INSPECTOR: Z LEVEL: =z DATE: /325792 /#
REVIEWER: : LEVEL: = DATE: §-/8-92-|DES. CAT: ¢
MTR o§-15-92



FUR INFURMATION ONLY

ASR 18178 (3/92) EBASCO SERVICES INCORPORATED PAGE /p oF /7’
FILE 1D ¢ 80143 DETERMINATION OF WATER CONTENT ST B
3 ast™ D-2216 ( ) T astMDasa3 (57) . 1+ T
| -
REPT #: _ /22 PROJ/AMO: 4754 WORK PACKAGE NO.. 7 -4//%/-£C - 023
GeTh S~ - R e l-CU-G-
DA: Lo/ TWC: G4np  AXC: 2 QCIR NO.:  gopas S H78¥ - 0r-C-CV G
LAB #: S92 — 702 DATE TESTED: 4 :27-%2 ACCPT. CRITERIA: 7,
MATERIAL DESCRIPTION: Aol Clay Y- Loy '
. Compme #roa)
LOCATION: Suers/ Gevustl svitr  Dyntsomsc ¥oiZummperdomt
-BORINGNUMBER
*/;744_4&’! 7/ 2 ol S y7; 7 5
SAMPLE NUMBER / P iy 4 S & 7

WT. OF DRY SAMPLE +—FARE* 22 | gogs| 2.4/ Gogn | &9 | 822/ | £2. 72

WEIGHT OF MOISTURE 23.62 122.52 | 22,201 22.29 12252 | 2406 | 25722
TARE WEIGHT W i A ME pa A A

W OHT OF DAY SAMPLE S e | 223 | 260 | 2575 | 246 | 2.2 | 297 | 2.2
%MOISTURE, vy o 0% | 225 | 260 | 2525 | 24 | 260 | 290 | 3n5 |
BORINGNUMBER-X - [ 9 | /4 / 2 </ 5
SAMPLE NUMBER 5 7 /0 Vzh /2 /3 /7
d:. OF WET SAMPLEFARE-X | o | 1o 77 | 99 | wsss | ozve | s09.20 | 13557
- OF DRY SAMPLE+FAREY | 9710 | £2.25 | supd | .57 | 44 | 5995 | s7.95 |

WEIGHT OF MOISTURE 25/ V2552 asyus | 264 | 222 12522 | 200 |
TARE WEIGHT Wi W, s Y s ~A pa
- e |\ 2.0 | 220 | 290 | 22.4 | 227 | 200 | 292
% MOISTURE ) el w ez | %0 1,340 | 200 | 225 | 225 | 20 | 255 |
'MINIMUM :
SIZE SAMPLE  [<3" coNFORMING [ NONCONFORMING REMARKS: /2
MORE THAN ONE SOIL TYPE: /0
METHOD OF DRYING: L] 230 +/- 9 DEGREES F OTHER: _pu/0
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: D
METE: < 5> () 5002 PROCEDURE: (*- 02 5/
NCR #: s CR #: ,/, REV: ()
TEST PCN'S:
RESULTS: O] conrForming (-1 nNonconForming [ n/a Y/ B

SPECS: n. o837, 5. e/
REMARKS: Zjep an/éy 727", b22-22 4. |REV: 2

\

& 27-92 4).P. DCF'S: %
/4 7%
* STANDARDS:
A I R I 62792 WA
INSPECTOR: / LEVEL: _Z  DATE: 4-27-92 /7
REVIEWER: : LEVEL: _7Z— DATE: /5 -92—DES. CAT: 3¢

A 9q MTR o5-15-92



FOR INFORMATION ONLY 7,

ASR 1878 (3182) EBASCO SERVICES INCORPORATED PAGE 5}’; . OF L
FILE ID # 80143 DETERMINATION OF WATER CONTENT o
CJ astm D-2216 ( ) 3 asTm D-4643 (57) ,
REPT #: _ /22 PROJ/AMO: _ 4794 WORK PACKAGE NO.:. ZJ2- &/ 4/ -£C-023
. - 122/ & <4794 - 1107 - C ~C& -
DA: oo/ TWC. _ 540 AXC: A QCIR NO.: G -op00 -0002
LAB #: \SP2 — 702 DATE TESTED:  -27-§2 ACCPT. CRITERIA: 4
-9 % . .
MATERIAL DESCRIPTION: ¢ 27" o i Kaplin 0@/ W Lo r
LOCATION: & evo/ Gamunid oils Dynpmil  Comsepetion
— Ressssmsuems
SAMPLE NUMBER s~ \\ . T ad
WT. OF WET SAMPLE-—FARE-X |, o2 L j. L
WT. OF DRY SAMPLE~+TARE-* | o, 4 .
WEIGHT OF MOISTURE 26.3/ N d
TARE WEIGHT wa R
WEIGHT-OFBRY-S5/ '"" E‘ZM’ Jo.4 \\
% MOISTURE z 2 Zz s ;
° Rou. G'd D 2. e
" BORING NUMBER ~— ||
|| SAMPLE NUMBER ~—_
" WT. OF WET SAMPLE + TARE T~_
WT. OF DRY SAMPLE + TARE N
WEIGHT OF MOISTURE s 4
TARE WEIGHT T~
WEIGHT OF DRY SAMPLE T
% MOISTURE '
SizE SAMPLE (13" coNFORMING -] NONCONFORMING REMARKS: /4
MORE THAN ONE SOIL TYPE: Py
METHOD OF DRYING: L] 230 +/- 9 DEGREES F 2 oTHER: /0
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: Py
NCR #: JI/L CR #: Y/ REV: o)
TEST PCN'S:
RESULTS: ] conForming 3 nonconrForming i N/A LY.
. SPECS: . o . G - e/
REMARKS: Zatep oallll zieuz”, X% (e27-92 (L REV: 2
le=27- 52 p).f. DCF'S: %
2/ VL
/* STANDARDS:
. (< a 62792 M.
INSPECTOR: - LEVEL: -z~ DATE: (4:27-92 #
REVIEWER: LEVEL: & DATE: /-/5-7? |0ES. CAT: ¢




-

FOR INFORMATION ONLY

MORE THAN ONE SOIL TYPE:

Vo)

FILE (D # 80143 DETERMINATION OF WATER CONTENT ™iy -
3 AsTm D-2216 T AsT™ D-4643 (57) ool -
‘ (1 i i —xm__omeen
REPT #: _ </ 72 PROJ/AMO: /794 WORK PACKAGE NO.: 97-4/84/ -£- 2 3
Yo F2TRry™ E-H728Y-2/0/-C-Cv~ G -
DA: fpp/ TWC: 9440  /KC: AR QCIR NO.: oup o -ppo2
LB #: S92-70S DATE TESTED: ,-27-72 ACCPT. CRITERIA: D,
MATERIAL DESCRIPTION: £bofar (’/gr - L7
LOCATION: 200/  Grinid ot D/ZM;___WAC//O,\/
-BORING-NUMBER- .
S ul o 4ol / 2 o b L Va4 &
SAMPLE NUMBER Y 2 K+ 4 5 7 7
WT. OF WET SAMPLE+FARE-*" | o 0 | we vz | szior | stss | ez | 112.09 | s
WT. OF DRY SAMPLE vFARE- % | g0y | s70c| g200 | 705 | o0/ | w07 | srsw
WEIGHT OF MOISTURE 240l | 2552 | 2494 2445 | 25/ | 24.02 |1 23.03
TARE WEIGHT 7 G 7 7 s | 2 W4
T O DRy SAMPLE e 1 26.9 | 290 | 25p | ow/ | 282 | 2.2 | 200 |
% MOISTURE o tid 70 052 | 270 290 | 285 )| 250 | 250 )| 2757 | 260 |
S — — ,
BORINGNUMBER—  » w| 9 /0 7/ .
SAMPLE NUMBER - 5 9 y
%Wr' OF WET SAMPLE—+FARE-» 223 |\ ey | /Y25
. OF DRY SAMPLE—~+FARE- * 7527 | 2000 | o0)08 .
WEIGHT OF MOISTURE 2200 2770 | 222 ~ ¢
TARE WEIGHT . o i | b N\
WEIGHT OF BRY-SAMPLE - ree | 247 | 255 | 25 N
% MOISTURE ppuwoert ro 052 | 245 | 260 | 255 AN
- MINIMUM
SIZE SAMPLE ~ [2" conFORMING ] NONCONFORMING REMARKS: /%

METHOD OF DRYING:

O3 230 +/- 9 DEGREES F

% OTHER: 774/

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: P/ _ , _
METE: ¢ 72/, _o>2. f_?) _|PROCEDURE: . 5. 02/
NCR #: A CR #: A REV: 0
TEST PCN’S:

RESULTS: = als

] conrorming [J nonconrForming 27 n/a

SPECS: ». g1 - 2 - ppoy/

INSPECTOR:

LEVEL: —7~ DATE: 4-27-62

REMARKS: ZAM<p  ou/fy 7err | % [o27-92 0, P. REV: 7
lo-22-92 &).P. DCF'S: A/
Y4 /4
‘ /% | STANDARDS:
M, IC e~k ac 62792 Y

REVIEWER:
T

@M’ LEVEL: o DATE: 7-/5"~ 2?1"5?’9,. CAT: &S

MTR o09-15-92.

AU




FUR INFURIVIATTUIN UNLT

ASR 18-178 (3/92) EBASCO SERVICES INCORPORATED paGE —7__ oF 2/
FILE 1D ¢ 8oras DETERMINATION OF WATER CONTENT -y g e
O3 astm D2216 ( ) = ASTM D-4643 (57) [ j 3 a-'
REPT #: _ 4// 02 PROJAAMO: _y 794 | WORK PACKAGE NO.:_ L lu e 2
DA: Cops  TWC: _Zppp  AXC: /s QCIR NO.: avoz - opoz
LAB #: \S 92~ 7OY DATE TESTED: 4-27-92 ACCPT. CRITERIA: A
MATERIAL DESCRIPTION: Aeobn 4/4/ Al
LOCATION: > y , ,
BRI RUMBER 0 ol | /. 2 </ S5 )73 7
SAMPLE NUMBER ) 2 2e | 3 22
WT. OF WET SAMPLE+~FARE* | //7 22| 12,72 | 11102\ .87 \ 12,75 | \
WT. OF DRY SAMPLE+FARE- % | 9599 | gprd | 3572 | #is®| 90506 | g7.9% ”,\ =
WEIGHT OF MOISTURE 26:43 | 24.03 | 259) | 20.23| 222 | 2449 X
TARE WEIGHT " A Ja A Jp Jp \

% 0.y Fo.2 | w2 | 0l | 2579 | 29 \
% MOISTURE pounaed v o5 | 40 | 200 | 30.0 | 205 | 250 | 250

BORING NUMBER f

SAMPLE NUMBER ~~—_
WT. OF WET SAMPLE + TARE ‘\
s

WT. OF DRY SAMPLE + TARE »:,\ .

WEIGHT OF MOISTURE ~

TARE WEIGHT \J\

WEIGHT OF DRY SAMPLE S~

% MOISTURE '
MIN:MUM T \
SIZE SAMPLE &0 cONFORMING ] NONCONFORMING REMARKS: /%
MORE THAN ONE SOIL TYPE: Y
METHOD OF DRYING: L 230 +/- 9 DEGREES F L3 oTHER: _zzpiD
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: /0

MSTE: ¢-77 (fp-23-97) PROCEDURE: 922, o7

NCR #: P2 CR# . REV:

TEST PCN'S:

ResuLts: J conrorming 1 nonconForming 2 n/a . v

. —SPECS: 0. cor- G-/
REMARKS: ) — 7 -22-22 ). REV: 2
4a-27-G2 )./ DCF'S: A
i /#
/4 STANDARDS: ’
Mo o 0 61193 /4
INSPECTOR: . . LEVEL: <z—_ DATE: 42797 - /#
REVIEWER: VEL: _F— DATE:¥-45> 7% |DES. CAT: 75

< ? T
AL MIR ©09.-15-92



FOR INFORMATION ONLY

ASR 18-178 (3/92) EBASCO SERVICES INCORPORATED paGE 22 oF £/
FILE 1D # 80143 DETERMINATION OF WATER CONTENT 1 3 S
O3 astm p2216 ( ) CX astmpasaz ), | 1 "
.REPT # _ Y22 PROJ/AMO: /794 WORK PACKAGE NO.: -£0-
. 722%/3‘-5 4/7? O/ -C-C0 ~
DA: Zpp/  TWC: Gppp  AXC: D/ QCIR NO.: G -pu06 -000

MATERIAL DESCRIPTION:

LAB #: S92 -"70> DATE TESTED: -77-¢2  ACCPT. CRITERIA:
Ao tons [%74/

Y

A -~

LOCATION: &2 o/ Gepimid. o005 2!: Z:Z r Comepeboa

‘BﬁRtNB-NUMBER—jyé/Q A5/ 2 ’7/ ﬁ
SAMPLE NUMBER / 2 2
WT. OF WET SAMPLE+—FARE—* | , 5 w220l 1250
WT. OF DRY SAMPLE+FARE—* | o/ » | o0 o
WEIGHT OF MOISTURE ,Z/L:é%_ 24/ .bodf :z%ﬁ& /4 é
TARE WEIGHT W/ /) -
WEIGHT OF BRY-SAMPLE S e | 0 | 278 | 22.0
% MOISTUREG ot oo oz | 740 | 280 | 72.0 |~
[ BORING NUMBER 1 /
" SAMPLE NUMBER ] -
S WT. OF WET SAMPLE + TARE 1
.rr. OF DRY SAMPLE + TARE -
WEIGHT OF MOISTURE — "
TARE WEIGHT L
WEIGHT OF DRY SAMPLE |
% MOISTURE /
MINIMUM

SIZE SAMPLE
MORE THAN ONE SOIL TYPE:

2 conrorming -] NONCONFORMING REMARKS:

4/0

112

METHOD OF DRYING:

3 230 +/- 9 DEGREES F

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST:

LY otHER: p74/0

22

METE: ¢. 72 (/, -727-92) PROCEDURE: 7 _ o0 f. 5 7 |
NCR #: A CR # /s REV:
TEST PCN'S:
mesuLts: (2 conrorming [ nonconForming (I na n/p
_ SPECS: »n .52¢ -G -o004 (
REMARKS: > o 7-22. pf REV: 7
Le-22-92 p0.P DCF'S: WA
v /#
‘ % STANDARDS:
M I Sy 6-271-72 i
INSPECTOR: ‘ ! LEVEL: gz DATE: 42742 /7
REVIEW&M%EVEU £Z—DATE: /457§ Z-|DES. CAT: 5§

<

ALY

MIR ¢09-15-92



FOR INFORMATION ONLY

ASR 18-178 (3/92) EBASCO SERVICES INCORPORATED PAGE 4 OF //
FILE 1D # 80143 DETERMINATION OF WATER CONTENT bt I
Sind '
O3 astm p-2216 ( ) (2 asmpaeas (7)) - 11 ,
REPT #: PROJ/AMO: WORK PACKAGE NO.: -4/ £
22 /AMO: /754 \GE NO: 2L AU L0

DA: Zoos  TWC: %440  AXC: AR QCIR NO.: & . poph -poo2

LAB #: S9Z-"70"] DATE TESTED: 4 2¢-92 ACCPT. CRITERIA: a/4

MATERIAL DESCRIPTION: AA40/04/ (Zﬂ/ A Lo

LOCATION: > 0 5/ CGopimmrcd &za:ﬁz QqéaéZﬁ:C Comgosn o

T -BORING- NUMBER- ]

¥ ol al?
SAMPLE NUMBER / Z 3

WT. OF WET SAMPLE+FARE-* | ,/ 5 A 2 42| //7 ¢
WT. OF DRY SAMPLE +FARE-X | oy op| oo/ | 0757

WEIGHT OF MOISTURE, 24 2 2427 2552 A
TARE WEIGHT w7 NFA N
—
WEIGHT OF BRY-SAMPLED e 273 | 2757 | 294
% MOISTURE 2. 57 2 __Z_Z_2==' w _ZZ)/ =é

BORING NUMBER f
SAMPLE NUMBER \

WT. OF WET SAMPLE + TARE T~
WT. OF DRY SAMPLE + TARE N
WEIGHT OF MOISTURE s
TARE WEIGHT _ |
WEIGHT OF DRY SAMPLE 1
% MOISTURE ‘ ' \4}
MINIMUM
SIZE SAMPLE &7 cONFORMING [C] NONCONFORMING REMARKS: /4
MORE THAN ONE SOIL TYPE: 7,
METHOD OF DRYING: L] 230 +/- 9 DEGREES F [ oTHER: 274/
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: o2
M&TE: $-77 ((g 27-52) PROCEDURE: 7. Del-02(
NCR #: 7 CR# ./, REV: o,
TEST PCN'S:
RESULTS: I conForming T3 nonconrForming Td n/a ==_—=-_=_‘Lm=
SPECS\0 v - G ooy £
REMARKS: _Z k7 -SZ /P REV: 7
& —ZJ/ 92/,.4/? DCF’S: /,,
/ /2
# -
STANDARDS:
N | [ o oK c. 2,3 92 4//
INSPECTOR: LEVEL: :Z‘ DATE: 4 2f-92 /7
REVIEWER: LEVEL: MATE. P (5-9Z~-1DES. CAT: f ; &

MTR oG-15-G2
A Y



ASR 18-179 (3/92)

FUR INFURMATION ONLY

EBASCO SERVICES INCORPORATED
SAND METHOD DENSITY TEST & PERCENT COMPACTION

pace Z_ oF &

FILE ID # 80144 ASTM D-1556.( 90 \
PT #: 4123 PROJAMO:_ 4 7T ¢ WORK PACKAGE No.. 92-WwWPw-EC~ 023
G2IRAS-E-HdIY4 - o1~ < -V~
A COC mwe 9660 axc N A { acir No, M_Q_@_o@____
contRacToR:_Bec hte (
MATERIAL DESCRIFTION:__ KX a O /. ~n C l(ay BLSt opaEmwsEn&6.29-92
| ACcEPTANCE CRITERIA: 75 76 compact on 90-9Y F gi}slﬁimcmon _grgi_&___w&%;%
TEST NO. Gl adjccent to tvogler ¢G megaive
DISTANCE S/is/ 0#NER N, 1LE
ELEVATION <7 3.7 ﬁ"ﬁ'ﬁ' zo-fzjiiz ik 2 - /
A. INITIAL WEIGHT OF SAND _&58G.5 Rl B - /
B. FINAL WEIGHT OF SAND 29915 : |
C. DIFFERENCE (A-B) 23595.0 /
D. WT. OF SAND IN FUNNEL & PLATE {6 S>.O /
E. WT. OF SAND IN HOLE (C-D)/LBS ‘q.n-a‘z% | /
F. WT. OF SAND CU.JFT. 93.5 /
G. VOL. OF HOLE CUJFT. (EFF) LO45% N A
H. WT. OF WET SOIL REMOVED / LBS 2“”0;—’;‘5% 7
. WET DENSITY (H/G) 1.0 /
WEIGHT OF WET SOIL .2 /
’;EIGHT OF DRY SOIL RL.IA9D / f A
L. WEIGHT OF MOISTURE (J-K) 24.%9 /
M. MOISTURE %. (L/K) 2'7.'1/7.75 ]
N. DRY DENSITY LBS/CU.FT. (IX100) ’ /
M-100) | 91.9
MAX. DENSITY (PROCTOR) Q4.2 /
OPTIMUM MOISTURE 264/26s5|  /
% COMPACTION REQUIRED 95 .© /
% COMPACTION 971.5

DENSITY PROCTOR REPORT +._WER-~ERC-92- OS4Y.

GS

DESIGN CATEGORY:

MOISTURE DETERMINATION:

ASTM D-2216 ( )

ASTM D4643 ( K7 )

n ¢

M&TE: FF - TaEeT ) o LG 9 PROCEDURE: € - (R CP —©2 |
NCR #: N A CR # N A RE: O
TEST or O 0O PCN'S: AN A
RESULTS: CONFORMING NONCONFORMING N/A
spEcs: C~-SPC~-G -0CO Y|
REMARKS: . REV: - ‘
/V DCF'S: /N /
@ /7 A
ﬂ/ / 7" =L - 29-9C
STANDARDS:
INsPECTOR: /W . / ONJ%Q tevel: JdL  DATE: 6:2.9°' 72 N, /
| reveweqZ2 % 2om L2 e oateT- /59 2] /A
. MTR  »115.92



PAGE Z OF &£

o FOR INFPRMAHON ONLY

FILE D # 80145 EBASCO SERVICES INCORPORATED

MOISTURE & DENSITY TESTS USING SURFACE PROBES
ASTM D-2922 ( €1 R4) ‘

REPT #: I3 PRoOJ/AMO: _ 47194 WORK PACKAGE NO.:92-wpu- EC- 023

DA: L OO( TWE: I6EO axc: N A QCIR NO.: "Gr ot b i ~c V-
CONTRACTOR: _tbec hte (

MATERIAL DESCRIPTION: [ ol Cla 9

ACCEPTANCE CRITERIA: 95 "/o COM’DGLC'('\DV\ L 90-94 BCF Dy, Dens*j
DRAWING(S) & REV(S): € - cV - G — - 000 C "/

LOCATION: : APy Corn +

TEST NO. GC i
Sw cornl e o€ e.lca.\.) uP ' AN S5'AN
DISTANCE Approx, |IG'E [3H'E
ELEVATION N 2.94.01294.0 Vv
WET DENSITY (LBS/CU. FT.) 4 |25 |Wel=C /
WATER (LBS./CU. FT.) ~ A ~N A N /
DRY DENSITY (LBS/CU. FT.) WS =519 32=0 pd
% MOISTURE rounded + 0.5% [L0M a5 |22 540 /
MAXIMUM DENSITY (PROCTOR) 2| 942 / A

OPTIMUM MOISTURE rou-dad rg (208 —F et —o A .

<.5%

COMPACTION REQUIRED so | 9so|
% COMPACTION rouwded 10 o5% (92125 9552

TROXLER #: —7 MODEL: _ YO SERIAL #: \7d 94
DENSITY PROCTOR REPT # W ER-ERC-92-~ oS4 DESIGN CAT: (5S
DENSITY: AVERAGE OF LAST 4 STANDARD COUNTS (No): 2D

DAILY STANDARD COUNTS (Ns): IVER
MOISTURE:  AVERAGE OF LAST 4 STANDARD COUNTS (No): ccY

DAILY STANDARD COUNTS (Ns): GCO2
MOISTURE T
DETERMINATION: L[ ASTM D-2216 ( ) ] AsT™ D-3017 ( ) ASTM D-4643 87)

M&TE: re’{‘e_',. “+o {4_’!0 = ST - 71 PROCEDURE:C-QCP-OZ[
NCR #: N A CR #: AN A . |REV: 0 :

TEST PCN'S: A
RESULTS: 2" conForming [ NONCONFORMING [J N/a . ‘N
' SPECS: e 0 sPr - —orp !

" :
REMARKS: Aucfear ctg nsid .:.‘ a.eL!._.ﬁ ed bé o REV: -
L cte o'F / N n_g( Da_qe. c2, Dar* ¥  mMr&-29.92 |DCF'S: A//

_ STANDARDS:
INSPECTOR: T\ - Ko—g/-a_Q LEVEL: <L DATE: @ 2272 /\M
REVIEWER: 2% zrmaC WBVEL g5 DATE: #4587 /A

MIR ca-15-92
ALl




FUR INFORMATION ONLY

LEVEL: __ZZ—DATE: Fo(5-0%

ASR 18-178 (3/92) EBASCO SERVICES INCORPORATED paGE =L of &
FILE 1D # 80149 DETERMINATION OF WATER CONTENT fonlb I Bl
- O3 AsTMm D-2216 ( ) ASTM D-4643 (87) | 14 1
. e Ry
REPT #: “412%  proyamo: _479Y WORK PACKAGE NO.: 92-wpPw-Ec- 02>
DA COOI  TWC: 9GCO axc: __NA QCIR NO: b & o da a0 e v
LAB #: S92 - 709 DATE TESTED: §-29.92 ACCPT. CRITERIA: VA
MATERIAL DESCRIPTION: Koolin Cla 9 B L€+
| LOCATION: ue Lol ~owu N ™ G Com poact.On
A 27232 M
"f.aggmq. NUMBER ] - Y 5 G 7 8
SAMPLE NUMBER ' -2 -2, o+ = C ™
WT. OF WET SAMPLE +FARES 111280011224 [0 Y1 |12.99 112,861 28| 113,25
WT. OF DRY SAMPLE ~FARE4 | 90.5]89.28 192.50/90.93|91. 7> 9218 | 31.4>
WEIGHT OF MOISTURE 20,95 22 932090 |Z1.5¢ 2113 (21.2C(21.82
TARE WEIGHT NA | MA NA NA ANA NA NA
| HEICHT O BRY-SAMPLE4 242 1257 1237 (2377 [23.0 |23.0(|232.9
% MOISTURE rounded 10 05%i9 4.0 |2 55 |23.5 |23.5 [23.0]23.0]24.0
peogiepwwstr T 9 [0 T i [N
SAMPLE NUMBER ] q | O \
WT. OF WET SAMPLE +~F4RE4 |1\ 22112 Sol 113 92 N
. OF DRY SAMPLE «~FARE-a [ 9 15 [9) udl92 o7
WEIGHT OF MOISTURE 2020 21.00| 2185 v \/‘*
TARE WEIGHT N A N A NA ™~
SO prneistord 22,2 2,0 1237 o
% MOISTURE rounded to asf{ 22 0[23.0[22.5 |
MINIMUM
SiZE SAMPLE (& coNFORMING [T] NONCONFORMING REMARKS: A A
MORE THAN ONE SOIL TYPE: No
METHOD OF DRYING: L] 230 +/- 9 DEGREES F CF otHER: MUy O
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: ANo
M&TE: S _'—IBLQ‘ 23 'q3> PROCEDURE:  _ QRCP-02|
NCR. #: AN A CR #: N A REV: :
TEST : 12( PCN'S: A/ A
resuLts: 1 conForming I nonconFORMING N/A
, SPECS: C~ SPC'E ‘w
REMARKS: +¢cte, Yo ke~ o 1n"Eg on '5.- REV: 5
Ava, z.":b’ﬂ,o Mmic G-29- 92 DCF'S: N/
~ - /A
STANDARDS:
’ . ’<--.rv~SL I ¢-2992 /ﬂ
INSPECTOR: 722377 EVEL: <&  DATE: =294z /A
REVIEWER:

DES. CAT: C S

™

A\

MTR CG-15-72



FUR INFURMATION ONLY

ASR 18178 (3182) EBASCO SERVICES INCORPORATED pace 1 o &
FILE ID # 80143 DETERMINATION OF WATER CONTENT ] e
CJ Astv D-2216 ( ) [T AsTM D243 (97) ™ -",
REPT#: Y123 PROJAMO: _y/79% WORK PACKAGE NO.: LW -EL 0L
’ JZIRIS-& -H4]94 -1/0/- C-CV -
DA: _Ppg/ TWC: _Gglp  AXC: 27 QCIRNO.: G-popn-0002
LAB #: S92 -7/ DATE TESTED: /p:29-42 ACCPT. CRITERIA: s
MATERIAL DESCRIPTION: Kol Ol P B foer
LOCATION: /2, . ./ (= ors (e Compre Lo/
BoRINGNUMBERY 5 | 2 4/ / Z 4 -
SAMPLE NUMBER / 2 7 4 5 A Vd
WT. OF WET SAMPLE+FARE-Y | a5/ | 112/0 | a5\ us e | w305 \ 202 \nzss
WT. OF DRY SAMPLE+FARE-* | o9 oy| g7092 | £9.40| #7.20 | £9.00| 87324 | 2.0/
WEIGHT OF MOISTURE ) 206.07 | 24,251 25:.26 123.537 | 25,68 | 22.94
TARE WEIGHT | | | M| e | A | e
W T OF DAY SAMPL  wer | 22.2 | 220 | 22/ | 284 | 2¢.3 | 29.4 | 252
% MOISTUREg - ) ] 0 1 285 1 26.5 | 20 | 2557
" Jy_am a3 & / Z
| SAMPLE NUMBER % 2 0 P L |
WT. OF WET SAMPLE ~FARE— | )/ 7.97 |117.0/ | 11227 1725 N
WT. OF DRY SAMPLE~FARE*- | 070 | 9508 |97.90 | $9204 D\ 4
WEIGHT OF MOISTURE 26.37 12322 2507 |24.29 \
TARE WEIGHT AF 7 A Y/ N
WEfGH’F—GF—BH—Y—-SAMPLE-”"z prospund 0.3 | 260 | 29./ | 273 \
% MOISTURE poutered rp_o5% | 20.5 | 260 | 28,0 | 22.5 N
MINIMUM

SIZE SAMPLE
MORE THAN ONE SOIL TYPE:

&0

04 conFormING -] NONCONFORMING REMARKS: /2

METHOD OF DRYING: LJ 230 +/- 9 DEGREES F

X otHER: 00/ 0

®

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: W
METE: ¢ 55 (. 22 - 92) dd 2997 wep. PROCEDURE: 7 _pcP- 02/
NCR #: W/ 2 CR# /o REV: o
TEST PCN'S:
RESULTS: CJ conForming [ nonconForming 27 N/a [ JA
. SPECS: ¢ -5P¢ -G - pood |
REMARKS: s -29- , REV: 2
VG 28 F L0222 -22 4).P. DCF'S: A
/4 I
/# STANDARDS:
A 1< e~ro X Jr G-29-92 /4
INSPECTOR: . LEVEL: SZ~ DATE: 4:29-92 . /4
REVIEWER: ZFZ — LEVEL: _7E— DATE: 745+ 7 7 |DES. CAT: ¢

{

A \Q

MIR 69-15-92



FOR INFORMAT|

ASR 18-178 (3/92)
FILE ID # 80143

3 Astm D2216 ( )

EBASCO SERVICES mconponAQL\'
DETERMINATION OF WATER CONTENT

ONLY

PAGE

ASTM D-4643 (£7)

=

: g
3

[ STURRNON ]

o 8

b
i
q

)

;
™

r

.REPT # _ 12D PROJ/AMO: _4/ 794 | WORK PACKAGE NO.: 47 wpw-g¢-p2:
- GZIRIS~-E-4764-2001-C -cV-,
DA: 2 ps/ TWC: 9dgppp  AXC: ANA QCIR NO.: - - 2
LAB #: \S9 ) ~ 71| DATE TESTED: 4-.25-92 ACCPT. CRITERIA: /4
MATERIAL DESCRIPTION: Aoolons é/ﬂ(/ YA s
LOCATION: > _ 1/ Gowned.  so Lo L ABOC CR728C Lros)
BORING-NUMBER o AP / 2 V4 5 lo 7 g
SAMPLE NUMBER / P > 2/ s | & 7
WT. OF WEY SAMPLE+FARE-> | w2y | si2.mz (2. 06 202,02 | 24,23 | 0id. 97 \y2.74
WT. OF DRY SAMPLE+FARE-* | 977, | 94 42| 9704 | ge.v4d | S804 9.5 95,12
WEIGHT OF MOISTURE 25:59) 279 |25.52]| 24.68| 26.09] 26492 252
TARE WEIGHT »e | R ) s py/2 Y/ x VY .d
porestune] 29.7 | 32.9 | 291 1229 | 29.6129.8 | 29.1
% MOISTURE 5 ./ szl 295 3701 29.0 | 2820 | 29.5 _30.0 | 29.0
-BORING-NUMBER—
I > ado aw® | 9 /0 AN
| SAMPLE NUMBER P g /0
__WT. OF WET SAMPLE +-TARE- ywz.o6 20206 2,94
‘?r. OF DRY SAMPLE +FARE- 24 | 99.7¢ | 98.0¢
WEIGHT OF MOISTURE 2292 22.4 | 24. 98 4
TARE WEIGHT | s A
WEIGHT-OF-DRY-SAMRLE.
M.&@ 94 |26, /| 283 \
% MOISTURE ), v/ ro 055 27,0 | 24.0 | 28.5
MINIMUM
SIZE SAMPLE [ conFORMING (=] NONCONFORMING REMARKS: /%

MORE THAN ONE SOIL TYPE: 20

METHOD OF DRYING:

3 230 +/- 9 DEGREES F

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST:

L oTHER: 700

A0

M&TE: o 72 (f-27-92)

PROCEDURE: » _ 5~ 0_ 45

NCR #: PA CR #: ., REV:
TEST PCN'S:
RESULTS: [ conForming T3 nonconrForming 27 /A NE —

m
SPECS: p.cpe .3 -gpo W/

REMARKS: _Z21/ 57 only TEXT, ¥ [0-29 G2 4P REV: 7
5 -29-92 ). FP. DCE'S: v/
o/ ]
‘ (A STANDARDS:
m. [ e - C-29-92 i
INSPECTOR: . LEVEL: _SZ— DATE: 4.29-92 Vs
REVIEWER: Ky

LEVEL: Z— DATE: £-4/5G#|OES. CAT: (5

A

19

MIR 0F-715 T2




FOR INFORMATION ONLY

ASR 18178 (3/92) EBASCO SERVICES INCORPORATED PAGE 4_{ : 'PF ﬁ
FILE ID # 80143 DETERMINATION OF WATER CONTENT - e
e H 1 “ -
L] ast™ D-2216 ( ) LA astMmDagas (7)1 § < .
REPT #: $125 PROJ/AMO: /794 WORK PACKAGE NO.. 97-wAW-£¢ -023
9ZIR/>"-E-4 7947100 -~ CV-
DA: £ op/ TWC: oo AXC: P/ 4 QCIR NO.: o -2ppi -0 02
LAB #: S 92— 71 DATE TESTED: _(»-72-92 ACCPT. CRITERIA: Wz
MATERIAL DESCRIPTION: Kaovta/ Wal/ 1 LdoeZ
LOCATION: 12, .0/ & oonvid ol Oyndarec  Comevzetion

BORINGNUMBER-> /) 1p ap°| Jo | 2/ [N
SAMPLE NUMBER IRz ) R2 N
_WT. OF WET SAMPLE+FARE X | , 2 25| ,/2,7 \‘
WT. OF DRY SAMPLE +FARE=* | 975/ | c/7 92 ™~
WEIGHT OF MOISTURE | 2,0/ | 2594 N
TARE WEIGHT | A4 W N
waeﬂwaammpesé‘wa 29. | 29.6 \\
% MOISTURE 0.,/ /ot 10 prz| 700 | 29.5 , , \L
- — _ Ave. 75
[ BORING NUMBER O ~_] I
| SAMPLE NUMBER T~ |
" WT. OF WET SAMPLE + TARE T~ :
WT. OF DRY SAMPLE + TARE I~ 4
WEIGHT OF MOISTURE ~_
TARE WEIGHT | T~
WEIGHT OF DRY SAMPLE ~.
% MOISTURE B
Sizt SampLe [ conrorming [ NONCONFORMING REMARKS: /4
MORE THAN ONE SOIL TYPE: 4/
METHOD OF DRYING: L[ 230 +/- 9 DEGREES F L oTHER: 20000
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: 20
M&ETE: «_ -2 (5, _z-’,_% PROCEDURE: 2 _ 1 p_ 1, 2/
NCR #: ./ CITIET T CR#: REV: ,
ResuLts: [ conrorming T nonconForming T na  LONS: &4
. SPECS: »_ -G-ovo0d!
REMARKS: Z4/~p 0,1///;/ TexZ , ¥ [lo70-F2 L F. REV: 2
’ lo =30 -92 (J.P. DCF'S: "/
Vs STANDARDS: | b
YN p—y— - o 63092 »/
INSPECTOR: /7 _ LEVEL: _Z DATE: 4-72-92 /7
nsvuswsﬂézz% LEVEL: _ZZ— DATE: 7-/§7J 2~|DES. CAT: &GS

T

MIR - 15 92
A 1O



FOR INFORMATION ONLY

ASR 18178 (3/92) EBASCO SERVICES INCORPORATED pace L of &
FILE ID # 80143 DETERMINATION OF WATER CONTENT 1y e
C ASTM D-2216 ( ) ASTM D-4643 (57) ‘" 3 ) -
Q ——
REPT #: _ 123 PROJ/AMO: 4794 | WORK PACKAGE NO.: %A//_{%;_
DA: 200/ TWC: 5440  AXC: N/ QCIR NO.: oo -0002
LAB #: $93~- 71 DATE TESTED: *’Z:Zz zqg ACCPT. CRITERIA: ;,’4 5. L¥-30
T are Cod o T
MATERIAL DESCRIPTION: Kioln/~ [ A¢ V4 ANV
LOCATION: uess/ Gepund Spts Maz___ﬁ__,ze/c omoaeten
NG NUMBER o s |/ 2 |4 | 5 | & g /
SAMPLE NUMBER / z I 4 5 e ] (,
WT. OF WET SAMPLE+FARE- X | /252 | y70z | yzda\ mzmw \uzsz Li2.32| y2.21
WT. OF DRY SAMPLE+FARE > | 4/ 79 | 9770 | 8595 | 9725 | 95764\ 5.92 | 544
WEIGHT OF MOISTURE 22,32 12597 | 2504 | 24.27| 27 55| 24.29 | 22.72
TARE WEIGHT W e i A /3 yz, WA
omospune| 245 1 29,6 | 283 | 294 | 22,/ | 224 | 72.5
% MOISTURE o) et 20 02 !> c2 | 245 | 295 | 285 | 275 | 22,0 1 27.57 | 2.5
[eommetwmesn™ )~ T > | 4 | 5 / P2 7 5
| SAMPLE NUMBER 7 g MUl g /O ) Rl ) R
Q\WT- OF WET SAMPLE—FAREX- | > 1/ | 112 27 | 11254 | 2.92 22221 2/3, 15 | j242
‘71. OF DRY SAMPLE+FARE X~ | s9./¢ | 50.321 9910 | $6.90| 2776 | 9p.42 | 9055
WEIGHT OF MOISTURE 24.23 | 27.0 |2 7412202 | 2546 | 22.75| 22. 57
TARE WEIGHT A py/ /) 7 Y/ v/} WA
WEIGHT OF DRY SAMPLEX N 222 | 22.2 |22 1 3.1 | 290 125z | 2577
% MOISTURE, s | 2720 | 205 | 280 | 310 |29.0 | 2570 | 2575
Size SAMPLE [ conFORMING ] NONCONFORMING REMARKS: /4

MORE THAN ONE SOIL TYPE:
METHOD OF DRYING:

)

3 230 +/- 9 DEGREES F

L oTHEeR: 2240

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: Y/
M&TE: 572 /jo -2 3. 73) PROCEDURE:c 'K)f/;OAZ/
NCR #: 7, CR #: /s REV: 1o
TEsT a PCN'S:
RESULTS: 3 conrorming B NONCONFORMING [ N/ o/
SPECS: . oo - G -poo Y/
REMARKS: Ors o, 0/ ZesZ X lo-30-92 wF REV: 7
ot Zemr a0 9E /p ke o/ l-30- 72 DCF'S: Y/ A
2G._ppoybues 29, A2 5 L2722 WP, R pare 209 192
+
Lo pec DCF*Y-24307-R s 9.09.92 ¢C.3c.97 |STANDARDS:

' M I g c29.72 /\;/

INSPECTOR: /. LEVEL: _ZZ DATE: 2 (4
44{&%”/ y“// &Zﬂ

REVIEWER: M LEVEL: <& DATE: #-/r§2—|DES. CAT: 5¢

HRST s | ®/y cleavs Yeqgts | and | &),
- N T

Mic 914 .92

MTIR 01-15 97



- FOR INFORMATION ONLY

ASR 18-178 (3/92) EBASCO SERVICES INCORPORATED pace & o _E
FILE ID ¢ 80143 DETERMINATION OF WATER CONTENT e
3 astm p2216 ( ) G st D-4643 (y7) ™ i 3
: ]
RepT #: Y123 PROJ/AMO: 4/ 794 | WORi PACKAGE NO.. 22 -4JPLS-£C-023
DA: Lpo/  TWC: 4/e0  AXC: A4 | QCIR NO.: GRECIT- & UGN 1101 C-Cv-
LAB #: S 93.-"] '3 DATE TESTED: /,-72-92 ACCPT. CRITERIA: ZRRTED A
MATERIAL DESCRIPTION: Kooln/ f/ﬁ{’-» 5= 4/;7-“’“‘ comre
LOCATION: &e/0/ Gevunid so./c LOnlamee  Compar o
BORINGNUMBER 7, 00 a5 |/ z > 1
SAMPLE NUMBER ’ A,} EF B
WT. OF WET SAMPLE+FARE—% | /5 4| ,, 3'7;, . \
WT. OF DRY SAMPLE~TARE-* | og 24 | 29,07 _ N -
WEIGHT OF MOISTURE 2537 | 2572 A %\
TARE WEIGHT s s ' N
WHWWUML; 257 129.2 \1\
% MOISTURE g, ded) 7p 0.5 | 28.5 é‘E,O \
[ eoRING NUMBER % - - 1
” SAMPLE NUMBER ‘\
" WT. OF WET SAMPLE + TARE T~
WT. OF DRY SAMPLE + TARE )\4
WEIGHT OF MOISTURE \\
TARE WEIGHT T~
WEIGHT OF DRY SAMPLE T
% MOISTURE ' \

- MINIMUM
size SAMPLE I conFoRMING ] NONCONFORMING REMARKS: /4

MORE THAN ONE SOIL TYPE: 22

METHOD OF DRYING: [ 230 +/- 9 DEGREES F LT otHER: 700
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: pY.
METE: §-7% (b-23-73) PROCEDURE: 7 - o f-02 |
NCR #: /1/14' CR #: /v/% REV: O ,
TEST PCN'S:
RESULTS: = conForMING [ nonconForming [T n/a 2
. | SPECS:C -5~ G -g004|
REMARKS: o;//c///jgxf;. ¥ [o-T0-92 w.FP. REV: 7
4G 29.4%/295%  6-70-92 W.P. DCF’s: Y Y- 24907-R)
//)’\/7—3 te ST methed cgc—ce‘gtz_cl /XM,L.‘.”.Q
4" - /&] per D<E™ Y-2{907-BR _+.v.92 [STANDARDS: .
. C o iy £ 3o.42 yva
INSPECTOR: ” . LEVEL _ZE_ DATE: f-3p-92 A
REVIEWER: M LEVEL: 72— DATE: /s £ 72— [DES. CAT: (3¢

e wwovl T2519 clear +2 975 | ane (R agqr MR o9-15-92

P—



FOR INFORMATION-D

-ONLY

ASR 18-180 (3/92) PAGE { OF 5 .
FILE ID # 80145 EBASCO SERVICES INCORPORATED
MOISTURE & DENSITY TESTS USING SURFACE PROBES
t ASTM D-2922 () RA,)
REPT #: YIS PROJ/AMO: _ 4T 9¢ WORK PACKAGE NO.:9L-wPw- EC-023
92TRiS~E- 479~ 11O~ €~V ~
DA: CoO TWC: 9G GO AXC: N A QCIR NO.: G -oove ~ coo2
CONTRACTOR: _DB e it e |
MATERIAL DESCRIPTION: Il ap[in Clay
ACCEPTANCE CRITERIA: 95 %o ¢ orn Da_(“ ron L 90- 94 BCE. Dm Deast St
DRAWING(S) & REV(S): C-c\- G - oCC R/:
LOCATION: 5 (‘\0\[ Grou /\(s SO! IS b u ™a M\C CQM"QQ* A\OW ~ C- L f"‘
TEST NO. e g G‘?
DISTANCE A D BCOK. . :o‘ e |»i'e
ELEVATION Aboroe 12992 |299.2 V
WET DENSITY (LBS/CU. FT) & [u83=4 W57 5 /
WATER (LBS./CU. FT.) WA A A AN /
DRY DENSITY (LBS/CU. FT.) 92471912470 pd
% MOISTURE rouwded o 05% (1% =2 [11%20 /
MAXIMUM DENSITY (PROCTOR) 942 | 94.2 / A
4
PTIMUM MOISTURE rounded o w35 235 /
COMPACTION REQUIRED 95 0| 95.0 /
% COMPACTION round2d <0 sy Q1 o2 [9c 7
TROXLER #: 7 MODEL: __ 3 44O SERIAL #: I 99
DENSITY PROCTOR REPT #: WER-ERc-92 - OS54 ¢ DESIGN CAT: &S
DENSITY: AVERAGE OF LAST 4 STANDARD COUNTS (No): HIDE
DAILY STANDARD COUNTS (Ns): 7 90
MOISTURE:  AVERAGE OF LAST 4 STANDARD COUNTS (No): GO
DAILY STANDARD COUNTS (Ns): COS
MOISTURE =T
DETERMINATION: [ 1 AsTm p-2216 ( ) L3 Ast™ D-3017 ( ) ASTM D-4643 (37)
METE: o Lor 46 lab ®* S92 <7 (15 PROCEDURE: ¢ - Q¢ P-o2 |
NCR #: N A CR #: ANA REV: O
TEST PCN'S:
resuLts: T conrorming T NONCONFORMING [ n/a ":/ A
SPECS: T~ SPC - G-ocodl
RemARKs: T cia) teot REV: o
a . '
nuclear density ad usted by o Toctor DCF'S: Aj/
ad S B > /&
p usl T N e ARDS
LEVEL: S$Z DATE: 7-/-92Z N /
REVIEWER: VEL: ZF— DATE:F~/5-9Z T /A

AT

1\43-2 01-/15-92




FOR INFORMATION ONLY

ASR 18178 (3502) EBASCO SERVICES INCORPORATED PAGE -f— _ o 5‘_
FILE 1D # 80143 DETERMINATION OF WATER CONTENT 11 i
(3 astm D-2216 ( ) T asT D-4643 (87) T Ln.__’
REPT #: (2.5  PROJ/AMO: WORK PACKAGE NO.. 97- -£C-023
‘.i ﬂ%‘— 92ZR15-E-4794/-J/0) - C-CV-
DA: fpor  TWC: 9440  AXC: A QCIR NO.: 3 -S04 - 0007
LAB #: \SZ2 - 7/5  DATE TESTED: _/-/-92  ACCPT.CRITERIA: #/G. 25- 30
MATERIAL DESCRIPTION: Koo 7 /Aé'/ (-4 r7
LOCATION: 15 0 o/ Gesuntd So./s pralgarie  Comppetiond
—BORING-NUMBER- P ]
rwo a’ |/ 2 4 |5 | ¢ 7 | &
SAMPLE NUMBER / 7 2 4 5~ 2 7
WT. OF WET SAMPLE +FARE X |0/ 2011 /3. L) 111219 | 112.221002.29|2/.7 40| 113,42
WT. OF DRY SAMPLE+FARE ¥ | 97 22| o525 | 95./2 | 872/ | 57274 | 95,05 | 59.85
WEIGHT OF MOISTURE 2578 | 2823 | 2506 26.091 25551 24.92123.57
TARE WEIGHT N NA A | A NA NA NA~
peless| 294 | 23.2 | 254 | 29.9 129/ | 28] | 26.2
% MOISTURE rounded o0 05% 295 22,0 | RY.S 30.0 290 | 25.0 24.0
— ———— e >
BORINGNOMBER-X |, > g JO // -/ Z / 2 |
SAMPLE NUMBER | 7 g /0 U= e 21 2 £ 12 R
WT. OF WET SAMPLE~FARE - | 2ozl yz 99\ 11229 (113 16\ 12241/ 3. 34 1132
WT. OF DRY SAMPLE~FARE- x| o5, | 54,09 | 9775 [ 9752 | s8.00 | 2752 | 97,00
WEIGHT OF MOISTURE 25.92127.2 | 2554 | 24.39124.04 | 2582 | 25. 44
TARE WEIGHT W | A | e A | | s .
rasvae 289 | 7).4 | 29.1 224 27,86 (255 |25 3
% MOISTURE rounded +0 05%| 29.0 | 715 | 290 | 225 250 | 25.5 (255
MINIMUM - VG. 29,5
SIzE SAMPLE (27 cONFORMING ] NONCONFORMING REMARKS: Y/ = 79.2%.
MORE THAN ONE SOIL TYPE: A2
METHOD OF DRYING: L[ 230 +/- 9 DEGREES F [e2” oTHER: /0
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: Y/
METE: 55 ()  25-22) |PROCEDURE: . pcp-02/
NCR #: J@, CR #: A//F' REV: 0
TEST i PCN'S:
"ResuLTs: [ conForming T nonconForming T n/A i

SPECS: L s - G -cap )

®

REMARKS: (2er pro/ zEyz— X 7-/- 77 N ik REV: 2
Y/ /7
Vi _ STANDARDS: -
. 1< o R i 792 A
INSPECTOR: 44@@/% £ LEVEL: Z _ DATE: 7/-9Z ~
REVIEWER: ﬁé—sz./_t_m A _LEVEL: ZF DES. CAT: (5 ¢

\

ALY

DATE: 75797

MTR e5-15-T2



YUK INFORMATION ONLY

ASR 18478 (3182) EBASCO SERVICES INCORPORATED PAGE I o =5
FILE D # 80143 DETERMINATION OF WATER CONTENT ™31 o=
O3 aAstv D-2216 ( ) CT astm pasas (s7) 1 o
'REPT #: YJi12.5 PROJ/AMO: WORK PACKAGE NO.: -l -EC 02
- f lzﬂ—_ G2TR/5™ & -25794/ <07 - co- c'f-
DA: s po/ TWC: 940  AXC: v/ QCIR NO.: G -0006 -0002
LAB #: S923-—"7/5 DATE TESTED: 7-/-G2 ACCPT. CRITERIA: G 28-20
MATERIAL DESCRIPTION: A 2oLy s/ 5/42/ L - LT

LOCATION: Guern/ Govumd  so./r Dunipzee  (Comedetron/

BORING NUMBER

%

BORINGNUMBERY7 ), 15| 4/ 5 ~ | ]

SAMPLE NUMBER ZRI! 7R/ N £

WT. OF WET SAMPLE+FARE X |, 2 /| /7 27 \ /

WT. OF DRY SAMPLE +FARE- 3¢ 25 | 5515 Wk\/fi«,

WEIGHT OF MOISTURE 247 | 2574 J2N

TARE WEIGHT A | A e S~
zm*guégxc‘ 278 | 285 / 4

% MOISTURE o0 yosded 70 0.5 %l 280 | 208 |~

N
N
/’

g

SAMPLE NUMBER \\ /
. OF WET SAMPLE + TARE - \\ 1
d:. OF DRY SAMPLE + TARE ™ 7B
WEIGHT OF MOISTURE a4 N
TARE WEIGHT - \\
WEIGHT OF DRY SAMPLE e T~
% MOISTURE / \_J
Sze sampLe [+ conrForming [ NONCONFORMING REMARKS: 4/~
MORE THAN ONE SOIL TYPE: N
METHOD OF DRYING: L[] 230 +/- 9 DEGREES F 2 oTHER: 2700
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: A2

METE: ¢ 52 (4 -22-93)

PROCEDURE: /7.~ » 5_ 7 )

NCR #: s CR# /. REV: )
ResuLTs: 2 conrFomming [ Nonconrorming T n/a PoNs: &4
. SPECS:C - SAP -G -2004)
REMARKS: _QDffsc/g) Zes7, X 7-/-F2 w).P. _ [REv:2
. s hrs Seww zEr7 22.0 % 7192 |DCFS: A/
Wi /#
' 4 STANDARDS:
. (< o= vl 792 /4
INSPECTOR: . LEVEL: =z DATE: J-/-92 /4
REVIEWER: < ZFZS 7 zno/C_~ LEVEL: Z2— DATE: 4./5 -9 2—{DES. CAT: GS

A 25

MTR ©9-15-92



FOR INFORMATION ONLY

ASR 18178 (392) EBASCO SERVICES INCORPORATED PAGE z/ e S
FILE D # 80143 DETERMINATION OF WATER CONTENT A I B
[ Astm D-2216 ( ) [T asTmD-4643 (g7) 1 | iﬂ—"n.
REPT #: _ Y115 PROJ/AMO: 4,794/ | WORK PACKAGE NO.: W
GLIRIS - E-sf794-//07-C -C¥-
DA: fpp/  TWC: G440 AXC: A2 QCIR NO.: G -ppps-oooz
LAB #: S93.-7)Y DATE TESTED: _7-/-47 ACCPT. CRITERIA: Y,
MATERIAL DESCRIPTION: Ao lns //Aé/ L-Lir7
LOCATION: 2, ,/ flj,@m@ P8 Qm—ﬁ%ﬁéﬁ_ﬁ&_—/ A
BORING-NUMBER-Y,, A5 / 2 4 5 lo > 2
SAMPLE NUMBER / 2 + 5 5 7
WT. OF WET SAMPLE+FARE-% | 737 | 12 v7 \ /200 \ 229 120249 | 1/3.5F \113. 44
WT. OF DRY SAMPLE+TFARE— X | ¢oa7 | 9/pp | 40,24 | 90.05"1 9/. 28 | v5./7 | 9% 74
WEIGHT OF MOISTURE _ 24,45 22 47123206 | 2329 | 2/-8/ | 2592 | 25/
TARE WEIGHT VA VW4 | Wt | S | N A
WG OF DRV SAMALE e | 27.8 | 247 2577 | 2579 |23.9 | 25.8 | 289
% MOISTURE o) /it 7p 0.7 % | 250 ,24.;;_,_2_;’.{ 260 240 | R0 |2¢.5
“BORING-NUMBER—
I oo | 4 1 5 | @ e
| SAMPLE NUMBER ¢ 9 /0 N\
" WT. OF WET SAMPLE +~FARE 2.9/ Nz jizs7 ™\
WT. OF DRY SAMPLE ~FAREX | 251> | 5720 | Y05 N
WEIGHT OF MOISTURE 24.99 | 25779 | 23.12 7 N
TARE WEIGHT J o A N
WEGHTOF DRY-SAMRLE " | | 25.3 |29~ |25 6
% MOISTURE ,, e 70 05°% .25',>’L,,zi;’ 2575 \.
MINIMUM
sizE SAMPLE  [Z conrForMING ] NONCONFORMING REMARKS: /%

MORE THAN ONE SOIL TYPE: /0

METHOD OF DRYING: L[] 230 +/- 9 DEGREES F
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST:

22

[ otHER: 0

METE: o 5 (f-27-932)

PROCEDURE: C -RCP-07 |

NCR #: M CR #: 7 REV: O
TEST PCN’S:
RESULTS: O] conForming [ nonconForming T2 n/a A

REMARKS: Zax2 g/} T T X TL-F2 WP

S 7520 G odl

7-/-22 4).P-

REV: 2

A/

V2

. /C_o—wv—)t_

INSPECTOR: LEVEL: 11: DATE: 7/-92
REVIEWER: EVEL: g DATE: 715" 55

7092

DCF'S: o
/A
STANDARDS:
o/
/A

DES. CAT: 6‘5

<

Al

MTR CS-15-92



| UM LINTURIVIA T TUIN UNLY
255 187 (@) EBASCO SERVICES INCORPORATED pagenS o 25

TeE NS o MOISTURE DENSITY RELATIONSHIP
ASTM D-1557 ( );  ASTM D-698 (% )2 %

QEPT #4129 AxXc: _ w74 WORK PACKAGE NO. 20 wenw -~c p23
WY rsy DA:Zo0 s TWC: 2440 | QCIR NO. Ggpp® =¥ 27 V=109 ~Cmc V=
MATERIAL DESCRIPTION: __ ¢ @ pson/ i 05
WB# _S72_7, DATE TESTED: _ 2 ~>_-90 METHOD: __ 4
LOCATION: 4w s o douncs)  <ousg DUYNANIL CoONSIL I DB 770N & 2157 L

1 2 3 4 5
A. WEIGHT MOLD + WET SOIL 5972 e |
B. WEIGHT MOLD 2,3 S5 b a
C. WEIGHT WET SOIL (A-B) G/LBS. 731~ 578 a Il
D. VOLUME OF MOLD 30.30 /]
E. WET DENSITY, LBS./CU. FT. /)7 & P
F. MOISTURE CAN NUMBER D)5 A
G. WEIGHT WET SAMPLE + TARE 27 A
H. WEIGHT DRY SAMPLE + TARE W7z /
l. WEIGHT MOISTURE (G-H) 23.8 | /
J. WEIGHT TARE ¢ vV
K. WEIGHT DRY SAMPLE (H-J) /3£0.3 /

’ % MOISTURE (/K X 100) 204

M. DRY DENSITY, LBS./CU. FT. Gy o

NOTE: DRY DENSITY (LINE M) = (LINE E X 100)/(100 + LINE L)

PREPARATION METHOD: @ DRY O wer : -

RAMMER: [ manuaL [0 mecHAaNicAL

OPTIMUM MOISTURE: N /A
MAXIMUM DENSITY: i
ACCEPTANCE CRITERIA: A

DF S 1A {Afe—’/ﬂﬂL oS i 712 L

AP S (10=/3-920D .
M&TE: -5 -5 (o-§ -7)) S LO=L (2 29‘7)J M-10(7-43-93) PROCEDURE: L - P CP-02)
TEST : PCN'S: w4
RESULTS: O CONFORMING O NONCONFOP?ING 4 N/A —
MARKS? . - e o7 1SPECS: _<or _ o cpp0 o/

. 7-5-52 | REV:
S DENSITY PRIV REfon 7 P ER - £fL-52-058Y

— DCF'S:
INSPECTOR: M/_‘{%ﬂ{ LEVEL: 77 DATE: 7-£-F T ~ /[

REVIEWER%MVEL: ZZ— DATE'y', )5 G2 / A

C MTR ©9-15-92

A.17



FUR INFURMATIUN UNLY

EBASCO SERVICES INCORPORATED

PAGE ———/ OF 7z
SAND METHOD DENSITY TEST & PERCENT COMPACTION

—

ASR 18-179 /(3/92)
FILE ID » 80144

ASTM D-1556-( 9O )

| EPT #: el PROJAMO:__ 4 T9Y | WORK PACKAGE NO:_ 92 - P - £c - o2
pa_C. OO we. 9660  axc AA OCIR NO:_comeor = Crocrar &€V -6-
CONTRACTOR: PR e c inte (

MATERIAL DESCRIPTION:_K_ o, O L1 | ey __O Lift paEvesten_ 7. 92

ACCEPTANCE CRITERIA._ 7S~ /o -0 n Do +( 900‘«: Zsi:—FLOCATION: B SSM&‘;_;%&

TEST NO. 7 | o—dq .o»‘c ent +o troywlev 7

DISTANGE A ppeom ¢ | 26 & S I, 1
ELEVATON A pprose . 2.94. ] I / |

A INTIAL WEIGHT OF SAND 67329 P | e e /

B. FINAL WEIGHT OF SAND 2229.7 /

C. DIFFERENCE (A-B) 45032

D. WT. OF SAND IN FUNNEL & PLATE | 1664 O /

E. WT. OF SAND IN HOLE (c-DMBS  [282%2724 /

F. WT. OF SAND CU./FT. 93.8_ /

G. VOL. OF HOLE CU.FT. (EfF) 0667 / i

H. WT. OF WET SOIL REMOVED / LBS 3"4’2‘:’ 119 /

. WET DENSITY (H/G) WA /

I. WEIGHT OF WET SOIL 13,06 7

K. WEIGHT OF DRY SOIL g§R.OG / 1 A

L. WEIGHT OF MOISTURE (J-K) 2S .00

M. MOISTURE %, (LK) 28458 /

N. DRY DENSITY LBS/CU.FT. "X:&Q)wo) 92 .4 /

MAX. DENSITY (PROCTOR) 4.2

OPTIMUM MOISTURE 2Lt 205 Z

% COMPACTION REQUIRED 5.0 /

% COMPACTION rounded ro 0.5 15 2 9%.0

DENSITY PROCTOR REPORT #: W ER-ERc-92- oSY Y . DESIGN CATEGORY: GS

MOISTURE DETERMINATION: ASTM D-2216 { ) ASTM D-4643 ( "7 )
MATE: F - ,_’oé“iéf i:“d) 5 -79 ( S G- "135 PROCEDURE: £ - ¢ P - ©2 |
NCR #: /\/ A CR #: N A REV: O
gggms: B/CONFORMING = NONCONFORMING » N/A =S NA
SPECS: C~-SPc- G - 0o0\9)
REMARKS: REV: 2.
v/ DCF's: ~N/
/A /A
INSPECTOR:_ L. (% - /&W LEVEL._ZZ__ DATE.__7-+/-52 STANDARDS: N’/
| Eﬂsﬁ@mdé_/m&f OATE 7 =/5-F 2] A

~ 19 TR ca-15-%0



ASR 18-180 (3/92)
FILE ID # 80145

FOR INFORMATIQN @NLY

EBASCO SERVICES INCORPORATED

Z- o

PAGE Z

MOISTURE & DENSITY TESTS USING SURFACE PROBES
ASTM D-2922 ()

@
| REPT #: _ Y1 2.(,
DA: COOI  TWC:

CONTRACTOR: Bec Ltel

PROJAMO: Y T79Y

GO  axc:

N A

QCIR NO.:

WORK PACKAGE NO.: 92- wifuJ- EC-O2>

LI RIZ-E<QIH - 1oI ~C —c«ﬂ
G-OCG. - OO

MATERIAL DESCRIPTION:

KC\.O(»V’\ C‘O.U(

ACCEPTANCE CRITERIA:

C25/¢> COm Dcw‘(* 0(\ 90-934 T¢F Drv\ ‘Bgvxsﬁ‘v\

DRAWING(S) & REV(S):

C—CV-G—0006 R

LOCATION: 3 uryel Groyv\cl-SO\ (s Dq\r\aM\C Comba:c'hﬁl\ DL, ‘(:'\‘

TEST NO.

70

Sw corner O0f CJ(LJ coR

DISTANCE A pp o

50'N
YySt g

ELEVATION A SD QY.

294.%

WET DENSITY (LBS/CU. FT.) 4

wd = T

WATER (LBS./CU. FT.)

A A

DRY DENSITY (LBS/CU. FT.)

[
BS=<co

% MOISTURE roundad +o ©.5/%

S
3 2.0

MAXIMUM DENSITY (PROCTOR)

4.2

e

‘fTIMUM MOISTURE reundsd 7o

204 A

v

1 COMPACTION REQUIRED

5.0

qu>

1.9 7

TROXLER #: 7
DENSITY PROCTOR REPT #:
DENSITY:

% COMPACTION ~iunded +v .57

MODEL:

23440

AVERAGE OF LAST 4 STANDARD COUNTS (No):

- " DAILY STANDARD COUNTS (Ns):

MOISTURE:

AVERAGE OF LAST 4 STANDARD COUNTS (No):

DAILY STANDARD COUNTS (Ns):

MOISTURE

DETERMINATION: [ AsTM D-2216

()

WER-ERC~92- OS54 Y

SERIAL #:

14 7Y

DESIGN CAT: &S

K23

227

Go>

0>

CJ AstM D-3017 ( )

IZ/ASTM D-4643 &)

WeTE o Lor to lah® 595-7/%

PROCEDURE:C_ aCP-~ o2

NCR #: AN A

CR #:

N A

REV: ©

TEST
RESULTS:

3 conrorming 3 NonconrForming [ n/A

PCN’S:
SPECS:

N A _
c S Pc-G- oo

REMARKS: C,OMDIQ‘)LQ, pane] was_ reuJQr-ked,

fesf- 20 R clears this repoet? Dcns'\*\-\

REV:
DCF'S:

2-

ed

o Cj'Or

o‘C| ad'

2

NSPECTOR: /W . Kaw‘&Q LEVEL: JE  DATE: '_7‘__1‘9_?—

REVIEWER: Meveu JL—DATE: fy5 92+

N/
78

STANDARDS:

%)

N/
/A

AWA

MTR 07-15 92




FOR INFORMATION ONLY

ASR 18-180 (3/92) PAGE —é— OF
FILE 1D # 80145 EBASCO SERVICES INCORPORATED
MOISTURE & DENSITY TESTS USING SURFACE PROBES |
ASTM D-2922 (4 #/5c) ‘
REPT#: _ “tt12. G progamo: _ Y 794 WORK PACKAGE NO.: 92 - wWPW-E€ -027>
DA: C. OO TWC: 960 axc: N A QCIR NO.: | Sore = oot 8o <=
CONTRACTOR: _Piec hte |
MATERIAL DESCRIPTION:  Kaolivw Clay
ACCEPTANCE CRITERIA: ‘IS‘/o con pa.cj\o N 9o-94 . F qu DensX M
DRAWING(S) & REV(S): c-cV- G-00D lg RIl
LOCATION: B“L\Q_\ G r’our\cl 50 (= 'S b uhmt COMPG&C_-"\ DLt
TEST NO. JOR 1 |~
NS cDOrner of c(n-J C“T 55 A/ 20’ N
DISTANCE A opeox  |HO'E _|20'E
BEVATON  ad e 2qde [294 v
WET DENSITY (LBS/CU. FT.) 4o &S % /
WATER (LBS./CU. FT.) N A NA A e
DRY DENSITY (LBS/CU. FT.) ¥ =2l A
% MOISTURE rounded +0 0.57- [282 5028455 / A
MAXIMUM DENSITY (PROCTOR) 942 | 942 /.
OPTIMUM MOISTURE rewnded t+o, |26} 510!t 2 /’
COMPACTION REQUIRED 95.0| 95.0|
% COMPACTION round ad v0o5% (96275 |10 4175

TROXLER #: __ 7 A MODEL: __ 3 Y440 SERIAL #: (7494

DENSITY PROCTOR REPT #: WER-ERc-92- OSYY DESIGN cAT: (55

- DENSITY: AVERAGE OF LAST 4 STANDARD COUNTS (No): 3329

DAILY STANDARD COUNTS (Ns): 2319
MOISTURE:  AVERAGE OF LAST 4 STANDARD COUNTS (No): 6Oz
DAILY STANDARD COUNTS (Ns): o0 '

DETERMINATION: [ AsTM D-2216 () CJ astm D-3017 ( ) 1 asTm p-4643 1)
METE: Lo Lo to Jlab™ S92.-719 PROCEDURE: ¢ - ¢ P24
NCR #: N A . CR #: /\/P\ REV:

RESULTS: 2 conrorming [ NONCONFORMING [ nA  beomo: ~N A
SPECS: 2% A -6 -oco Yl
REMARKS: +e st 70 clears Te st 70 . REV: 9 )
‘1)&1\5;1‘“ a...d'\ u‘;('ed ‘ou - ‘Q«.C\‘Qr o‘c ‘, DCF’S: /\//
Da—ge-’c\Jl Pkr«S* nu;.'l«/?:, /A
spector: A . 1< o-uz.Q, LEvel: JL_ pATE: 72%¥. 72 STANDARDS: v/
REVIEWER: M LEVEL: Z=— DATESAS=ZZ1— /A

C «
| MTR c9-15-12
: Px. %0 ‘



¥OR INFORMATION ONLY

ASR 18178 (3/52) EBASCO SERVICES INCORPORATED oace Y o Z
FILE ID # 80143 DETERMINATION OF WATER CONTENT o a——
[J AsTm D-2216 ( ) ASTM D-4643 (g7) ™ 3 -
®- —
REPT #: Y126 proyamo: 4719 4 WORK PACKAGE NO.: 92-wpu) - EC- ozﬁ
DA: Cox2l TWe: 9660 axc: N A QCIR NO.: gzrm Y S
LAB #: ~S9~-"7/7] DATE TESTED: 7.3 .2 ACCPT. CRITERIA: N A
MATERIAL DESCRIPTION: Kootw Cla Yt
LOCATION: Eur\c\.\ G rOur\cj SO; ‘S DAF\G\ML C_om po.<..+\ Ov, DL nH

A 7.3 Y2 — -

‘-BGFHNG—NUMBER I 2> o3 5 G ﬂ
SAMPLE NUMBER i 2 =, ) 5 -/
WT. OF WET SAMPLE +FAREA |1\ = 97113 G [113.60[11%,07 113,56 /
WT. OF DRY SAMPLE +~FARE4 |89 93 |% 98 |27.29 |88.58 [70.2¢4]| A
WEIGHT OF MOISTURE ‘ 273 .-72 3 .G 21 2__1.{5’ 23 32
TARE WEIGHT AA NA | AA L aa | AA /A

| WEISHT OF BRY-E A 2G6Y¥ 263 [20.0]27.% |25.8 | /

% MOISTURE rourded +0 054|126 .5 (265 [20.0128.0126.0
BORING NUMBER A
SAMPLE NUMBER T
. OF WET SAMPLE + TARE //
d:. OF DRY SAMPLE + TARE AN A
WEIGHT OF MOISTURE P
TARE WEIGHT 1/ A
WEIGHT OF DRY SAMPLE J L
% MOISTURE e
SiZbSampLe [ conrFormiNG T NONCONFORMING REMARKS: N A
MORE THAN ONE SOIL TYPE: No
METHOD OF DRYING: L 230 +/- 9 DEGREES F T OTHER: _mnicco wayye
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: AN A
METE: ¢ 53 /.02 93 PROCEDURE: ¢ _yc P- 2|
NCR #: » A CR #: A/ A REV: O
ResuLTs: [ conrorming T nonconrForming B nja PONS: _~ A
. SPECS:<épC_G - QQH |
REMARKS: +(5+S "f'a../f- 2 N ‘COG‘ 3 A'GD MmE 5. 39 [REV: >
/ DCF'S: AN /
N / /A
STANDARDS:

o N/
inspector: M € oz _Q_ LEVEL: U DATE: 7-3-93 /A
REVIEWER: EVEL. _KDATE g-/5-77 |DES. CAT: (2 q

A3

MTR 0%9-15-92



FOR INFORMATION ONLY

ASR 18-178 (3/92)
FILE ID # 80143

] astm D-2216 ( )

EBASCO SERVICES INCORPORATED
DETERMINATION OF WATER CONTENT

PAGE

T asTm D-4643 (27)

go——

==

OF

7

-7 ] =
1

4
i

s )

REPT #: __“£12.&>  proyAmO: _4 194
rve oot we: 9660 axe: . NA

MATERIAL DESCRIPTION:

LAB #: S¢2--7/R DATETESTED: 7.3 .92

QCIR NO.:

XY

-y

WORK PACKAGE NO.: 2- WPW-Ec -on3

T—

- -

Y2TRIS-E-H194- HOI-C—
O

ACCPT. CRITERIA: Aug,2R-3070 mpictere

ContLny

LOCATION:&A(_\'OJ Ground Soils Dy

7

=)
A LC Com}sa(_‘f;cn - D L.t+

mrﬂmaen { 2 2, - 5 2- ﬂ
SAMPLE NUMBER i -~ | > g S |nue®i /
WT. OF WET SAMPLE ~FAREA |13, 53113.90]113.68 112,22 112 T 323 /
WT. OF DRY SAMPLE «FARE-A  127.97|26.2087.53|2C.86|R7.230le5 <3| A /
WEIGHT OF MOISTURE 25.56(27. 7702605126 .5212G.(\ 2735 /
TARE WEIGHT NA | &/A L NA | NA | NA (A | /A
WEICHT-OF-DRY-GAMPLE-4 29.0 |22 1299(205(299 |»1.9|/

% MOISTURE rounded +0 O3/ 2901320200 (205](%00 | >2.0

[ BORING NUMBER ) ] IR ——

| samMPLE NUMBER _— |

" WT. OF WET SAMPLE + TARE 1
WT. OF DRY SAMPLE + TARE N A
WEIGHT OF MOISTURE 4
TARE WEIGHT P A
WEIGHT OF DRY SAMPLE e
% MOISTURE _— )

SIZE SAMPLE B/coNFonMING ] NONCONFORMING REMARKS: A/ A

MORE THAN ONE SOIL TYPE:

A o

METHOD OF DRYING: L[] 230 +/- 9 DEGREES F 2 oTHER: _ pic rpudav @
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: N A
MeTE: S—93 Fc.23,. 733 PROCEDURE:  _ P~z |
NCR #: N A CR #: N A REV: D
TEST PCN’S:
ResuLts: ] conrorming G2 NonconrForming T3 n/a — ,\/P(Am=( v
, . :("S (o -O0D !
REMARKS: O ic ta tests, halC of +he REV: o _
"IthQ./ was feo -t _to [ocrs: o1/
f\OA—C&’fﬂD/:Q Nnce. cOmb’&"'& Da.r\e) was /'

7 {
I'Q_u)O(‘/CQC{. A\lg. 0.6 /3C.5 ' Mic 1.3.92

STANDARDS:
N/

.

D27

INSPECTOR: _M. JC \T\MQ LEVEL: A DATE: 7-3.92 /A
REVIEWEE’MVEL: ZZ—DATE: 7. /59 ZADES. CAT: &S
) : MTR 0G-15-92
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FOR INFORMATION ONLY

ASR 18178 (3/82) EBASCO SERVICES INCORPORATED PAGE 5 o 7
FILE IO # 80143 DETERMINATION OF WATER CONTENT ‘:_"" ; 3 -
] : -
] Astm D-2216 ( ) ASTM D-4643 (g7) i
@ ——
REPT#: _U\2.&  proyamo: _y79Y WORK PACKAGE NO.: §2- (P - E¢- 023
DA: C O TWC: 2680 Axc: A/ A QCIR NO.: ZQIS'Z;SC,‘“Q et
LAB #: S92~ 719 DATETESTED: 7 Y .9X ACCPT. CRITERIA: Avg. ZR-30°-
N . Miohd ra Cuntan Tt
MATERIAL DESCRIPTION: Kaolin C la y
[ LOCATION: B, o | Cronnd Sanle ij Nnamwc C OpnPaction - D Lift
P o) T G2 —r N
| I‘WMBER ( 2 o 5 G ¥ <
SAMPLE NUMBER ] > = Y S C —

WT. OF WET SAMPLE +FAREA 1112 99 | 11330 113, 713,85 11 2. 151 112.68] 134G
WT. OF DRY SAMPLE +FAREA BCI3|185.33|R2.YOIR7.03| B¢.93 | R5.¢0R7.02

WEIGHT OF MOISTURE 27.06123.0412G31126.8226.22/22.0R | 26.4Y
TARE WEIGHT AN | AA NA | NA T NA L NMNA | NA

%JQ MDD PT Uy - 3 Il { 3218 3&;' 30 ‘3 30\2 ?72.? 30\\{ !

% MOISTURE rounded to 03/ 2.0 33020 31,0300 (33 03085
~BORING NUMBER g 11 11 [ 1 2 |\ ] =
SAMPLE NUMBER < 9 1D |nuest E5—T01 2% | 2 &Y,

\VT. OF WET SAMPLE +FAREA 125 113,23 113.23]113,27 .12 RIW2TR
‘n-. OF DRY SAMPLE +FARE4 Q¢ |0IRC 55(88.00|83.252 |k % OH%5.93 [83.62

WEIGHT OF MOISTURE 27.41126.7512523124.95 |25. 0027.9G |29./¢ |
TARE WEIGHT N A A NA NA T NA T NA TAN
e Or PRy SAMPLES 218 1309 287 2%2129.Y 1225 |49
% MOISTURE reuwded to os‘/o 22 .0 @\52 zg 5 2—3 olza.5(122.9 ‘350
SIE CAMPLE =, CONFORMING - NONCONFORMING REMARKS: N A
MORE THAN ONE SOIL TYPE: N G _
METHOD OF DRYING: L[] 230 +/- 9 DEGREES F ¥ oTHER: MiC CODa U
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: N A
WTE S92 (62393 . |PROCEDURE:c - Q. cP-021
NCR #: ANA CR #: ~N A REV: O
N’'S:
EESS-{JLT& CJ conrFoRMING Eﬂ*NONCONFORMING CJ n/a PONS: N A

M J AL SPECS:C_SR__G-W“
REMARKS: O“E’C-\C,,\ 0._—\ ‘e ?"S A\/q 303/30b REV:. 2

*a,c,cep‘b;& pec DC¥F® Yo 2500 R e 2.4.92 |DCFS: fw/ -
%ﬁﬂ-ﬂ-'jnjb

STANDARDS/:\/ /
INsPECTOR: N\, [C o—L)-m-Q LEVEL: = DATE: 7.4.92 /A
REVIEWER M JeE‘VEL _&——DATE 7’ E Z% DES. CAT: (5 S

A B3 MITR o%-15-92
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ASR 18178 (3/92) EBASCO SERVICES INCORPORATED PAGE o _7

FILE 1D ¢ B0t DETERMINATION OF WATER, CONTENT L N
O3 astm D-2216 ( ) ASTM D-643 (®T) & 1 i 1 ,

REPT #: 126 PROJAMO: _H 79 ‘-/ WOHiK PACKAGE NO.: 92-w PW) -Ec¢- 023

pA: C.Col Twe: _9CEO axc: AN A | QCIR NO.: IZTRIS- E-NTI4 - dici-c-cu-

LAB #: S92-719
MATERIAL DESCRIPTION:

K&ol«n C iqq

DATE TESTED: 7. ‘. 2N ACCPT. CRITERIA:

AJg.28-30%

M T uwre CORTERYT

LOCATION: By 1 oo | G(-Ow,\d So LS B\‘Y\QNQ(C)M’DQC—*\OV\ VL«

Y YTy
'R ol [V o

SAMPLE NUMBER &"%ﬂiﬂ o
WT. OF WET SAMPLE +FARES  |}{3, 7, ~
WT. OF DRY SAMPLE ~FARE4 | R(, .4 SQ I‘+ N Pl
WEIGHT OF MOISTURE 23742 12¢.2Y )
TARE WEIGHT NA | N A 1 A
| WEISHTOF BAY-9X 219 |BoS| A
% MOISTURE rounded t+o 057 77’2 OIS0 5~
7—'——;' i ). 2 Z 1 O B
[ BORING NUMBER =5 — ——1
|| SAMPLE NUMBER — L
" WT. OF WET SAMPLE + TARE A
WT. OF DRY SAMPLE + TARE N A ~
WEIGHT OF MOISTURE -
TARE WEIGHT 4 A
WEIGHT OF DRY SAMPLE e
% MOISTURE —
NP aAMPLE 2T conForming T NONCONFORMING REMARKS: _ VA

MORE THAN ONE SOIL TYPE: No

METHOD OF DRYING: L 230 +/- 9 DEGREES F T OTHER: _ mnic coudod 2
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: AN A
METE: < — -73 /G 23, . G\ PROCEDURE: - P~-21
NCR #: A CR #: N e REV: O
TEST Zf PCN'S:
resuLts: 1 conrFormiInNG NONCONFORMING [ n/a —— N A
‘C-SH-G-oCoM
REMARKS: OQ‘(': C Ll "‘QS“’S ?&-ﬂe_‘ Adq REV: -
0.5 / 20. 3"""" G—Cc(ﬂ'\'QA pL < DCF'S: %/ #
DLE *= \( 7—-5'3"’} - Mg, 914~ 75\“,..‘,4.“_‘
| STANDARDS:
N/
INSPECTOR: |, & o—uuQ LEVEL: IL DATE: 2.¥-72 /A
REVIEWER;CZMLEVEL: _2—DATE: /25§ 2-DES. CAT: (5 <

<.

A .2

MT R c]-15-492,



" FOR INFORMATION Gtk L_

ASR 18-180 (3/92)

PAGE _L_ OF f

FILE 1D # 80145 EBASCO SERVICES INCORPORATED
MOISTURE & DENSITY TESTS USI?;{IG.) SURFACE PROBES
A

‘ ASTM D-2922 ( S¢

DA: CO( TWC: 9CGG O axc: _ AN A QCIR NO.:

REPT #: Y1 2.7 PROJ/AMO: {794 WORK PACKAGE NO.: 97-WPwW-£Ec- 023
F2TITRIS- E~ 419~ WOI-C -
ZTRIS- & 1791~ 1ol

CONTRACTOR: e fte |
MATERIAL DESCRIPTION: Kuo(! w C| =y

ACCEPTANCE CRITERIA: jajo C_Om Do.(:(‘ cn 70~ 9¢ PcFE Dm.( dews 15

DRAWING(S) & REV(S): c—cJ— G- OOOG =)

LOCATION: B ar

».d.! ngﬂ(‘ \SO;IS D 5'\&M:C (OmPﬁ-L“'\Dn - E L+
TEST NO. NS

SwW cormer oF c_l-\l cep |7O'N |BON

DISTANCE A - . 35" E ‘1‘ e

ELEVATION Appoo. [ 2954 ]295.¢ )

} _

WET DENSITY (LBS/CU. FT.) & |1l e REED e e /

WATER (LBS./CU. FT.) NA ANA N /

DRY DENSITY (LBS/CU. FT.) US55 |0 x

% MOISTURE 82 =2 [ 2o / A

MAXIMUM DENSITY (PROCTOR) 92 | 9y /

PTIMUM MOISTURE 264 TS 285 s /
COMPACTION REQUIRED 5.0 | 95.0 )
_

% COMPACTION oz |9sS 225
TROXLER #: 7 MODEL: _ D Y YO SERIAL #: |74 9 ‘~/
DENSITY PROCTOR REPT #: WER—ERC-72-054Y DESIGN cAT: (&S
DENSITY: AVERAGE OF LAST 4 STANDARD COUNTS (No): 2322

DAILY STANDARD COUNTS (Ns): BVG
MOISTURE:  AVERAGE OF LAST 4 STANDARD COUNTS (No): COoO2Z
DAILY STANDARD COUNTS (Ns): 597

MOISTURE =
DETERMINATION: [—] ASTM D-2216 ( ) 1 AsT™ D-3017 ( ) ASTM D-4643 @)

M&TE: ra_{’eﬁ +o [ab®* S92 - 72| PROCEDURE: ¢ . )¢ P. O7 |

NCR #: AN A CR #: NA REV: O

TEST - PCN'S:

RESULTS: [ CONFORMING [Z(NONCONFORMING LI wa N A

REMARKS Densci'-—\ ad jasted -1 o £ ockor o€
|;b°~cu2-<2; %ow% ,""a-rc—cz?b"f’éd pLeC
Ex f(" 27060 -R  mr 944¥.92

INSPECTOR: /1] . k_M.Q LEVEL: _IL DATE: 7-5“22

SPECS: €2S Pc- G -oc0Y ]

REV: 72

DCF'S: W/ &

m«.ﬂ-ﬂl-'z—

STANDARDS: _
~N/

i /A

A.BS

REVIEWER: M @Zuevsu £~ DATE: 7. /8- 72
e

MIR o9-15-9Z



FUK INFURMATION ONLY

ASR 18178 (3152) EBASCO SERVICES INCORPORATED PaGE 2= o £ _
FILE ID # 80143 DETERMINATION OF WATER CONTENT =5, ™
, e 7oA e
3 ast™ D-2216 ( ) ASTM D-4643 (87) & 1 4__ ¢
REPT #: 4121 prog/AMO: 79+ WORK PACKAGE NO.: 92 -twPu)-EL - O
. T - U~
DA: LD TWE: GG6O axc: A A QCIR NO.: o aisa & o 1O eme
LAB #: S92~ 120 DATE TESTED: 7.5 .92 ACCPT. CRITERIA: AN A
MATERIAL DESCRIPTION: Kaolin € lq.u\
‘LOCATI?’: B er' Cr-ouvsc( SQ.LQ qu\amtc (nmpa,c'hovx - E L't'g\f'
ﬁ&"’ 5 ——
e reuta D MBER J z o+ 2 2 7 { I
SAMPLE NUMBER I 2z ) ¢ S |1 & | 7 |

WT. OF WET SAMPLE +FARE4 112 72[113 T3 a4 113,48 [113.30 112 92| 11 4. 33
WT. OF DRY SAMPLE +~FAREA R7.35186. 82 [R6.OR1€7.(LSIB6.COIRG .CS51R7.27
WEIGHT OF MOISTURE 26370126.97127.061258 8326, 70[27.17127,06
TARE WEIGHT AMA | AR T NARINA | NA L NA VA

WEHSHT OF PRY-SAMPLEA 202 1309 DY 129.5 [3<.8[3L4 | >1.0

% MOISTURE rounded %0055 26.0131.0131.5129.51 21.0]1 215 [31.0
LBORING NUMBER = e G 7 (
SAMPLE NUMBER R 9 @ (l (2

WT. OF WET SAMPLE +~FARE-4A HE.G2 3. 34113514 HY.CSIN>77
WT. OF DRY SAMPLE +~FARE4A |2~ r9le7 52 [2Q o0%R.24187.29

d

WEIGHT OF MOISTURE 2.7ﬁ'37 2@3)2 2_553 25.8/ 126.38
TARE WEIGHT A A NA | NA | NA | MA
WEIGHT-OF-DRY-SAMPEE-A
YO e ST ATl 3.2\2 ‘;O\.‘ 2—?.0 2—«3.2— 30»1
% MOISTURE roundud to 57k 32.0] 'EO.I_:J 2,2‘0 2 2§ )| 0.C
MIN _
suzemggll\\ﬂnpl.e IZ/ CONFORMING [—] NONCONFORMING REMARKS: A A
MORE THAN ONE SOIL TYPE: e
METHOD OF DRYING: L] 230 +/- 9 DEGREES F O oTHER: mic revwa u @
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: N A
METE: © _—2=, /(.22 .9 3) PROCEDURE: - _ ¢ D_ o2 ]
NCR #: A A CR #: N A REV: ()
TEST PCN'S;
RESULTS: L conForming T NONCONFORMING IE/N/A N A
_ \ o eCS e . SRC-G Xy |
REMARKS: T2 te ta lc e.m ‘€o ! VL—CQ 152 |REV: D
DCF'S: N/
N/ A
/A STANDARDS: /
INSPECTOR: W1 . ’Ca\;—w@ LEVEL: = paTe: 7-S -92- /A
REVIEWER;M LEVEL: _f2- DATE: //5-fZ-DES. CAT: (0
ot MTR eR-15-92

A2




FOR INFORMATION ONLY

ASR 18-178 (3/92)
FILE ID # 80143

CJ AsTM D-2216 (

)

EBASCO SERVICES INCORPORATED
DETERMINATION OF WA'IF'_Ej CONTENT

PAGE .L_ OF {
R I
- !

L ASTM D-4643 (37)

7

4

e

QEPT # _ S xT PROJ/AMO: _ 477 9Y | WORK PACKAGE NO.: 72-wpPi/ - EC -O2%
DA: C.OO( _ TWC: > AXC: /N A QCIR NO.: "w -—qy:o-ﬁo' “mev-
LAB #: \S'9. - 73O DATE TESTED: 7. 3 92 ACCPT. CRITERIA: N A
MATERIAL DESCRIPTION: Kaolin Clay

_LOCATION: B, (o ( Ground Soils D:u\ amic Compaction-€Lift
rf‘ RING NUMBER | Z o 5 G -7 oS
SAMPLE NUMBER i 2 5 f = G 1 7
WT. OF WET SAMPLE +F4RE4 |12 200114 QUNiY 27 111320 [113.44 [n13.9Y 113 K2 |
WT. OF DRY SAMPLE ~FAREA Qo 9 (9(. (] |89.72199.90(k7.6589.76 |29.6¢0
WEIGHT OF MOISTURE 2471 123.¢5|24.50[23.%1 [25.79|24.08 2422
TARE WEIGHT NA | AN T ANA TANA ENA T NA | A
YOS QR SaMAEd 1279 1259 1273 [26.6 (299 |26.%3(272.0
% MOISTURE rounded vo o512 K0 26.0/275[2¢5129.5127.0] 27.0]
[LEoate Noweer 11 12 415 6 17
SAMPLE NUMBER % q | O il 2 i3 1Y
 OF WET SAMPLE wTAREA 11125311129 14, 171138113, 68 (114 45|11 7o
. OF DRY SAMPLE +FARE-4 2.5 87.22 K8 32I8R 52.18R.1383.60/89.52.
WEIGHT OF MOISTURE 25.0%124.63[25.85124,. 8612475 125.85 12549
TARE WEIGHT NA | VA MA NMNA | NA | NA | NA
PO moisturd 4 223276 129.512%.1 27.%129.2 128.0 ]
% MOISTURE rownded 4o 0.5% 235127251295 12%.0/12%.0(292.0 ‘2_%‘01}
SIZE SAMPLE IZ/CONFORMING CJ NONCONFORMING REMARKS: _ A/ A

MORE THAN ONE SOIL TYPE:

A o

METHOD OF DRYING:

] 230 +/- 9 DEGREES F

& oTHER: MO aue.

MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: A A
M&TE: ‘7"5[6@3.9%5 PROCEDURE:C_QCP,OZ,]
NCR #: A A CR #: AN A REV: (D
TEST ‘ PCN'S:
resutts: [ conForming [0 noNcONFORMING B/N/A = N A
, C-SPc-G-ceod]
ReMARKS: e ote 4o ken Lo (Lo #50 [REv. 5
/ DCF'S: v/
/
~N/ /A

/A

)

INSPECTOR: I .

ool

LEVEL: I DATE: 7-5- A

stews%wm _ZZ—OATE: 457 2]

STANDARDS: /

/A

{DES. CAT:

GS

A.TT

MTR o4-15-92



FOR INFORMATION ONLY

ASR 18178 (352) EBASCO SERVICES INCORPORATED ence L o S
FILE 1D # 80143 DETERMINATION OF WATER,CONTENT e 3 T—
CJ Ast™ D-2216 ( ) IZ/ ASTM D-4643 &7) | i

i
REPT #: _ 4| 2T PROJAMO: _ 47 9% | WORK PACKAGE NO.: 92- WPW-E¢ -02.3
DA: OO TWe: QGG O Axc: AN A QCIR NO.: PSFERISZE 4TI IIO1-¢c -
LAB #: S92 — 7| DATE TESTED: 7.5 -92  ACCPT. CRITERIA: A\m 2.2 - 3C%
MATERIAL DESCRIPTION: K aplin ¢ au mri et

Al_-:fATLON B\.\( a_i G(Ou\c( )O\\S b%ha\.m e C—C)M pucttcn-EL— _C*
ki 23

[Aeerine ORING NUMBER { 2. o < G -7 3

" SAMPLE NUMBER , y 2 2 Y < G_ 7
WT. OF WET SAMPLE +FARE-A 1113 (G111, 62011375 [113.4G11Y. 71 1 0ot | 1327
WT. OF DRY SAMPLE +FARE4 | R/ oR 19 97 (8¢ 57 [8B3.4GIR9.92 (85751 8K.23

WEIGHT OF MOISTURE 2£.5%123710127.4C125 24941272 G 2544
TARE WEIGHT NN | NA L ANATANA T NA | VA | ANA
| WSISHT OroRY SAMPLE4 20T 126. 43¢ 29277 |3],% [28.5

% MOISTURE rownded 10 054 |30.5126.5 | 3].5 |28.5 27.5 132.0(2% 9]

NUMBER g (| | LT i = N
SAMPLE NUMBER < 9 1C auc®* | nuc™2d \
(WT. OF WET SAMPLE ~FaRE4 )13 5139 [u3T0[0329 [ 54\

WT. OF DRY SAMPLE —FARE4A  |@Q cIR® A|R7.HYIRR.2C|¥733]  \[ A

WEIGHT OF MOISTURE 24 93125.92 |26 26:125.03(26.2 ) NN

TARE WEIGHT A A NA NATNA A N

AP IATE S Ml 29.0129,3130.01282 |30 0

% MOISTURE vomndad to oS 22.0[29.5 P0.00z28S =200 \\‘J
SIZE SAMPLE ‘Z/CONFORMING J NONCONFORMING REMARKS: N A
MORE THAN ONE SOIL TYPE: NO
METHOD OF DRYING: L] 230 +/- 9 DEGREES F [T oTHER:  ~rvic. v ol acv £
MATERIAL (SIZE/AMOUNT) EXCLUDED FROM TEST: N_A

METE: g - — 3 CC. -2, qaa\ PROCEDURE: . _ QCP-C7.0

NCR #: N A CR#  A/A REV: o

TEST = PCN'S:

RESULTS: conFormING 1 NonconForming 3 n/a v 4 \F:CA

, ) (€ -SPC-G -oadi
REMARKS: O'("plc Lo | tests 5 .Pa.'nQJ REV: 2
0\\/3 N 2-‘7.7—7/4‘7.0 MmiC T-S-9T DCF'S: ,\//

/A J‘
STANDARDS:
v/ |

INsPEcTOR: /. K o\_/-;,Q LEVEL: | IT_ DATE: 7.5 -2 N
REVIEWER: %)Z%MVEL: Z— DATE: 7./ -72{DES. CAT: (3, S
e £ .

A 38 MTR ©U-15-2




FUR INFURMATION ONLY

EBASCO SERVICES INCORPORATED page 4 o ___/

;5='1g.-76 (4;91) r % ‘,
SLES NS BO1x9 @ 3 }
j j MOISTURE DENSITY RELATIONSHIP
‘ wemse smess ASTM D-1557 (  ); ASTM D-698 (75 )2 #«
‘EPT # Y127 AXc: oA WORK PACKAGE NO.92 P A/ -,~c.02 3
R : CAZTRNS e 978 - 770/ & V(=
N 2 4 DA: o/ TWC: 7440 | QCIR NO7 232205 - ¥ <

MATERIAL DESCRIPTION: ¢ g0 4/ v Lel Y
LAB #: SG2 - TA 2

] ”*
LOCATION: 4 o rr Centownd S0z DNAAALE N SLIDRTIN £ L1 7

DATE TESTED: 7-7-%22 METHOD: Y4

1 2 3 a 5
A. WEIGHT MOLD + WET SOIL 59 29 e
B. WEIGHT MOLD | va2s4 e
C. WEIGHT WET SOIL (A-B) G.LBS.  |/776—_
D. VOLUME OF MOLD 3. 30 e
E. WET DENSITY, LBS./CU. FT. /8L /.
F. MOISTURE CAN NUMBER 5/ A
G. WEIGHT WET SAMPLE + TARE 2./ 3 A4
H. WEIGHT DRY SAMPLE + TARE /YL, 2 /
. WEIGHT MOISTURE (G-H) 355, ) / ]
J. WEIGHT TARE 237 7 J
K. WEIGHT DRY SAMPLE (H-J) 2895 /
? % MOISTURE (I/K X 100) oscs| -
M. DRY DENSITY, LBS./CU. FT. gy ‘

NOTE: DRY DENSITY (LINE M) = (LINE E X 100)/(100 + LINE L)

PREPARATION METHOD:

RAMMER: [J mMANUAL

OPTIMUM MOISTURE:

L2 pry

MECHANICAL
N A

O wer , B}

MAXIMUM DENSITY:

ACCEPTANCE CRITERIA:

N A

WV

. ' ”~
DESIGA LarEsony ! GS pr 2 _
APR-ZC-73-F3) , .
METE: o SV o-2-52) doo s r-p0-52) Db salomrs-5.9) PROCEDURE: @ ¢r2-021
NCR #: A A CR# o rHA REV: o
TEST PCN'S: /A
resuLts: [ conForming [J woNconFORMING N/A A
<3 ~ 7 7 TASPECS: C-SPL-G-pyoy/
MARKS:™ A ro2mrd  cepy P Zo'n/ 3544 £ecy 285 N—r0 5
’ N 2 H
E S PENSITY PACTIL RE pspn 7 Mgfﬁ—flc 52 .05 ¥Y DCF'S: /
INSPECTOR: (Tcfae! Zigee’ \EVEL: _ z7~  DATE: 2-8:52 e A/ Y
REVIEWER: ;/:/ff: oot/ EPEVEL: zz__  DATEYZ - 90— /

A.29 MTR 0G-15-72




LA INKTLWAAR LYAL AYNLE Y

FORMATION ONFY | rrce L= o £
PAGE / OF -j .
EBASCO SERVICES INCORPORATED JHL)-'E(-OZ?,
ISTURE & DENSITY TESTS USING SURFACE PROBES {194- uo\-c-cv-
ASTM D-2922 (% | ®) e oo
PROJAMO: _ 4794 WORK PACKAGE NO.: 92-wPW/- Ec- O23
@ AXC N A QCIR No.: JR2TRIS-E-WTiq= liol- - D: :7:\ % 7‘?\
H o Qo - -QQ“‘Q . Q‘EﬁQZE -ou S .
IN: KC\O I [ C 'CLM

A: 9570 o m DCLC:('LOH 90 - 94 Pc F D'ﬂ'D&—L‘—n.'*.j
C-cV- G- 0006 R l //

| F L€t Teovt.ol
Q""ngé Qllg %E e meCoMP&(’f\DY\ /
T NO.

80’ :5 A/ 7
Tou
srms-- E_ROE /
coe. . 1295 .9 2,‘1:‘) VvV 7
(FT.) 4 WAmq (WeSme | ) / '
ANA | ANA N /
F1) _ 2550 ‘?""_37..0 pd
l+to 0S54 [21.7 = I 27, =35 /
10CTOR) 942 | 94.2 pd A A .
oumded 13 |263575 2075 /
:0 96_00 q§~o /
-Jid. L 2o} 6-'5'70 73-, ?%‘S'q_" 1-5
MODEL: _ DY S O SERIAL# (11 9Y
#: WER-FRC-92- oS4 DESIGN CAT: &S
OF LAST 4 STANDARD COUNTS (No): -y e
NDARD COUNTS (Ns): 3818
OF LAST 4 STANDARD COUNTS (No): o Of
NDARD COUNTS (Ns): 6 O GS
ASTM D-2216 ( ) DI astm p-3017 ( ) raf ASTM D-4643 (37)
Fo lab®* s92 - 723 PROCEDURE: ¢ _ ) ¢ P-021 KRQeb-021
\ CR #: N A REV: &
PCN'S:
NFORMING [ nonconForming [ n/a ‘:V A
SPECS: 4% 2. - oo/ -G -0oCM|
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Dynamic Compaction Report

Appendix B

Appendix B.1

Seismic and Vibratory Data

Appendix B consists of the preliminary, supporting data. This data was primarily used to calibrate
the Dynamic Compaction Facility model with the actual Mixed Waste Management Facility. In
addition, this work assessed the equipment and instrumentation performance criteria for actual
testing. The following is a listing of the different sections within appendix B:

* Appendix B.1 presents the supportive data from the Spectral Analysis of Shear Waves
(SASW) technique, which analyzed the similarities between the Dynamic Compaction Facility
kaolin clay cap and the Mixed Waste Management Facility kaolin clay cap.

* Appendix B.2 presents the supportive data from the low-strain refraction surveys. Though this
method was not particularly successful, it did provide a validation of the determination of the
shear wave velocity.

* Appendix B.3 presents the supportive data from the impact velocity calibration. This work
quantified the efficiency of the production crane in preparation to configure the actual dynamic
compaction test.

Spectral Analysis of Shear Waves

The impact of a dynamic compaction weight induces cyclic vibrations into the soil structure,
similar to that from an earthquake., The dynamic displacement exerted on a structure is the
mechanism for damage. To cotrectly assess the risk to the MWMF kaolin closure system, the
seismic characteristics of the soils and structures, combined with strong motion monitoring during
testing allow a quantification of damage thresholds.

Shear wave analysis was done on both the MWMF and the DCF kaolin clay closure systems. The
Spectral Analysis of Shear Waves method of analysis allowed examination of the near surface soil
layers. From this analysis, the MWMEF kaolin clay was found to be more “stiff” than the DCF
kaolin clay. This stiffness is attributed to desiccation and aging of the MWMEF clay.

The data included herein is a synopsis from the EBASCO report {4). If a more complete data set is
required, the information can be obtained from this reference.

B.1




Experimental and Theoretical Dispersions

Job 205

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 2 (North - South)

0.2 1 10 20
1000 T L 1000
~~
W
o 5
Qe
e’ 800 -1 800
>
—
= s
r 600—...‘... o° ? - 600
> .‘d‘o %
5 o0
°
» e
; 400 - ° “.&g’ gbm o%w,-wo
- o |
b}
‘E 200 - =1 200
—
m .
0 - ] °
0.2 1 10° 20
Wavelength (ft)
o Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
° [ 200 400 600 300 1000 1200 1400
T T ¥ | 1 T ]
l -
~
& 2r
A4
<
5 .
acl
‘ -
s ] L 1 1 ol 1
[} 200 400 600 300 1000 1200 1400

Fig. A-2

‘Appendix B SASW Test Data



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 . T e e S e e T v v T Yy 1000
800 + , e 7 800

o ’ - 600
600 o

Surface Wave Velocity (Ips)

400 400
200 - - 200
0 1 - 1 0
0.2 1 . . 10 20

) Wavelength (ft)
° Exp. Disp. ° 3-D Disp.
Shear Wave Velocity Profile
R 0 200 400 600 300 1000 1200 1400
1 T T ] T 1 1
‘ -
=
-—d
2.
S
‘ -
’0 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 3 (East-West)

Job 205 Fig. A-3

Appendix B SASW Test Data B.3




Experimental and Theoretical Dispersions

0.2 1 10 20

1000 ¢ e . ————— 1000
@
o 3
Gt
E = 800 o ~ 800
' - -.>’- ) % . ..
.. : (s} ' ‘
S scossve *% o
% 600 s e %D ' o 600
> * ™ o o
o . o®
> “%ﬁ S
S 400 - 400
3 © oo
) .
o
S 20} - 200
™
&
o o 1 P | I n i i PO ST S B | o
0.2 1 10 20
Wavelength (ft)
o Exp. Disp. L4 3-D Disp.

Shear Wave Velocity Profile

[ 200 400 600 200 1000 1200 1400
o T Ll ¥ ] L ¥
ir
—
& 2t
o’
=
-
&
3 =
=
4 -
s 1 1 i 1 1 I 1
0 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Job 205 Fig. A-4

Dynamic Test Facility - Site 4 (East-West)

‘ Appendix B SASW Test Data B.4



Experimental and Theoretical Dispersions

0.2 1 10 20

1000 [ T e s . e ——— 1000
_—
o
E
~ 800 T - 800
o . -
)
g
- 60 ° o - 600
> eocesse uw.%g,
> ¥ eeee®®®
& 400 %W‘ - 400
= T
s -
S 200 < 200
~
- .
9,]

0 S . B 0
0.2 1 - 10 20
Wavelength (ft)
©  Exp. Disp. ®  3-D Disp.-

Shear Wave Velocity Profile

0 200 400 600 300 1000 1200 1400

° T T T T T T
L F
o~
& 2r
~—
-~
-~
Qu -
8T
4 F
s | 2 1 1 1 {
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 5 (East-West)

Job 205 Fig. A-S

Appendix B SASW Test Data B.5



0.2 1 10 20
1000 e T v v T 1000

800 . ® 1 800
e EE (o] %
00000000
9000 Do
- o]
600 |- : L LI 9% B -1 600
o o*°)

00 | ‘ : a:?@ o’ 400
‘3&?@ ‘y

200 200

Surface Wave Velocity (ps)
®

0 L USRS S | . L PR SRS ST | 0
0.2 1 10 20

Wavelength (ft)
o Exp. Disp. ° 3-D Disp..
Shear Wave Velocity Profile

[} 200 400 600 300 1000 1200 1400
o ¥ T T l T ¥ T
l -
—
& 2t
S’
=
-
2 -
3 o
a
R
’ 1 I 1 il 1 1
) 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 6 (North - South)

Job 205 Fig. A-6

. Appendix B SASW Test Data B.6



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 v 7= T T T 1000
Tf; D
R ooomomoqyj ° ¥
— ana L r n - ann
- sUU ™ - \d ouv
® o :
> % ?Q
= S, o
'16 600 000 o ."1 600
> ..... [o) .. y
g0 o®
S -3 o
& 400 ~ - 400
>
>
o
S 200 = 200
[
=
75]
0 . o | e i ok i i ke 0
0.2 1 10 20
Wavelength (ft)
o Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

0 200 400 600 800 1000 1200 1400
o T T T T T T
l -
—
o 2F
~—
=
-
: =
3 =
=
‘ o
s =L 1 L ] 1 1
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 7 (East-West)

Job 205 Fig. A-7

Appendix B SASW Test Data B.7



Experimental and Theoretical Dispersions

1000. v LEEE S s S o 2 S v T Tyt r v 1000

800 - . -1 800

A

e i

200 200

Surface Wave Velocity (fps)

0.2 l 1 10 40
Wavelength (ft)
o ._Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile

[} 200 400 600 300 1000 1200 1400
0 T T { T T T T
‘ |
z -
—
& 4
~
<=
-
bref .
‘ -
=
s -
lo L i L 1 1
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 8 (North - South) Profile Depth < 10 ft
Job 205 Fig. A-8

. Appendix B SASW Test Data B.8



L Experimental and Theoretical Dispersions

0.2 1 10 40

1000 - N ER . v O A e 2 r v 1000
800 - 800
600 @ -1 600

s

" M%%M J w0

Surface Wave Velocity ({ps)

200 - - -1 200
0 N N N P S N | = .l 0
0.2 ) 1 cLo 10 40

Wavelength (ft)
o Exp. Disp. ®  3-D Disp.

Shear Wave Velocity Profile

0 200 400 600 300 1000 1200 1400
s d

Depth (ft)

15

] 1 I\ 3 1

0 200 400 600 800 1000 1200 1400

Shear Wave Velocity (fps)

20

Dynamic Test Facility - Site 8 (North - South) Profile Depth < 20 ft
Job 205 Fig. A-9

- Appendix B SASW Test Data B.9




0.2

Experimental and Theoretical Dispersions

10

20

1000

800 -

600 [~

200

Surface Wave Veloc'it:):' (fps)

(e

'.‘N.“.N'.‘l..“...!hiéigﬂ'.

FEE |

=T

TR I §

1000

- 800

400

=1 200

. 0.2

o]

Depth (ft)

Job 205

~

-

1

Wavelength (ft)

10

1400

Exp. Disp. L 3-D Disp.
Shear Wave Velocity Profile
200 400 600 300 1000 1200
1 5 H [ [l 1
200 400 600 300 1000 1200

Shear Wave Velocity (fps)

1400

Dynamic Test Facility - Site 9 (East - West)

20

Fig. A-10

‘ Appendix B SASW Test Data

.10



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 Y y L S S R ™ T 1000
—
w
=%
G
= 800 |- - 800
>
-
(3 'Q
% 600 | ® i o&p o -} 600
P o
@ o
> .0. 4 ¢ ..% ‘bcp )
o g o*®
> 000000 o Q.. o*®
; 400 |- e m - 400
o
[®)
& 200 - 200
S
=
17 5] .
0 — L 0
-0.2 1 10 20
Wavelength (ft)
O  Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
°0 200 400 600 300 1000 1200 1400
] T I L] L] L) ¥
ir
o~
&2t
g’
=
b
Q -
a°r
4 -
’ 1 L 1 1 1
[ 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 10 (North-South)

Job 205

Fig. A-11

Appendix B SASW Test Data B.

11




! ’ Experimental and Theoretical Dispersions

0.2 1 10 20
1000 - —e——r~r—r~7 . T T 1000
o
800 ’3- 300
. o
°
600 ° - 600

;ou (YY) oﬁé%@&

....
400 - ’ -1 400

200 -1 200

Surface Wave Velocity (fps)

| i L P S G SR N S | 0

° N . N
. 0.2 1 10 20

Wavelength (ft)
©  Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile

0 200 400 600 300 1000 1200 1400

o L) 4 1l 1] L) T
ti—
_~
&2k
.’
-
b
= -
..
=
ok
s | — i i 1 l
[ 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)
Dynamic Test Facility - Site 11 (North-South)

(Kaolin Clay Exposed is Excavation)
Job 205 Fig. A-12

. Appendix B SASW Test Data B.12



Experimental and Theoretical Dispersions-

0.2 1 10 20
1000 r T T T v B A 1000

800 - =1 800

600 - W‘%@ ~ 600

o8 W”"ﬂ“
o [ o5

Surface Wave Velocity (fps)

200 - . -1 200
0 P | n i 3 " N PO | 0
0.2 1 ' 10 20

Wavelength (ft)
©  Exp. Disp. e 3.DDisp.

Shear Wave Velocity Profile

] 200 400 600 300 1000 1200 1400
o 1 ) l T ) L] T
Wk
—_— I
& 2
A4
=
-
- 9
a°r
ok
5 1 i L 1 ]
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)
Dynamic Test Facility - Site 12 (East - West)

Job 205 Fig. A-13

Appendix B SASW Test Data B.13



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 e ey ' - Ty 1000
p—
o
o 5
Qo
~ 800 [ . . - 800
: .
(3 X 1i0
k o
) 600 - ° . .. -1 600
> ® o0 o P
o o & & o
> 0060000 oogno?oooo 06, o 2
® 40f © @® o P ORE° - 400
= e R s aseeiinasith *
[+3] cqbo
© ‘
[ 5]
S 200 - 200
~
=
/5] . f
0 A . RS | A A e 0
0.2 1 10 20
Wavelength (ft)
©  Exp. Disp. - ®  3.D Disp.

Shear Wave Velocity Profile

[} 200 400 600 300 1000
0 T T T T
L
—~
& o2r
~
]
)
Y
s
(=]
o F
’ L 1 .
0 200 400 600 300 1000

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 13 (North-South)

Job 205 Fig. A-14

‘ Appendix B SASW Test Data B.14



Experimenta] and Theoretical Dispersions

0.2 1 10 20
1000 T T v v —r——r——r—r 1000
—_ ececssossee
wn
B 5
~ 800 : ..'.o% - - 800
e % S L
= s
o %@ ) o®
= eof o
S * o*
> o %@
; 400 | M -~ o 400
o
S 20f : < 200
St
Cz .
[y 0 4 P | n I " A A — 0
0.2 1 ) 10 20
Wavelength (ft)"
©  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

0 200 400 600 300 1000 1200 1400
o T T T T T T
l ad 4
~
& 2F
e’
=
-
3' N
: -
n 8
4
s L L L $ 1
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamici Test Facility - Site 14 (East - West)

Job 205 Fig. A-15

" Appendix B SASW Test Data B.15



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 T g T T T v Y—pe——T——T 1000
. 800 - -1 800

600 600

400 400

200 - =1 200

Surface Wave Velocity.(fps)

P | N — " N PO WM S S | 0
.0.2 1 10 20

Wavelength (ft)

o Exp. Disp. L4 3-D Disp.

Shear Wave Velocity Profile

[} 200 400 600 200 1000 1200 1400
° 1 ) ¥ 1 T 1
. ~
k-
—
&= 2
o’
-
-
.
]
ok
5 i 1 1 1 1
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Dynamic Test Facility - Site 15 (North - South)

Job 205 Fig. A-16

. Appendix B SASW Test Data B.16



Experimental and Theoretical Dispersions

20
1500

=1 1100
-1 900

4 700

500

0.2 1 10
1500 - e —
0 o
g %Q‘g.$ |
1300 | éﬁ!’) Qﬁﬂb‘c‘. 1300
> *
o : . Q C. ..
') f no
= .
3 1100 - @
> ®
o ®o
B o00 | 00 soccncce f@
= o
: w..
© .
S 700 F
x..
=
w2 .
500 L el
0.2 1 10
Wavelength (ft)
o Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
°0 400 300 1200 1600 2000
¥ Ll I | k)
4P
2
5 1z}t -
16
20 [l 1 L L
o 400 800 1200 1600 2000

Shear Wave Velocity (fps)

Job 205

Dynamic Test Facility - Natural Ground Station 8 (East - Weg_t)

40

ig. A-17

Appendix B SASW Test Data B.17.



0.2

Experimental and Theoretical Dispersions

100

10
—rT 1000

Job 205

1000 T ™7 v ..
- &
. < &
e 800 —-.“““. B [ -~ 800
) .X&F’% wT e
:: . . ;' &
g “‘. . o..
o soor s @:s -1 600
> “Seleeee?
>
& 400 -1 400
=
5]
[®)
S 200} - 200
St
s
7
0 S . ot 0
0.2 1 10 100
Wavelength (ft)
o Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
00 400 800 1200 1600 2000
s j
=
Q
5 24 -
32
40 1 1 1 '
0 400 300 1200 1600 2000
Shear Wave Velocity (fps)
Boxes: Center (North-South) Fig. A.18

. Appendix B SASW Test Data

.18



Experimental and Theoretical Dispersions

0.2 1 10 100 300

1500 e P s s v 1500
—_
»
b
[ew
=’ 1300 . . -1 1300
> O
3]
=) .5.90
3 1100 - o ~ 1100
> o8 © %%’
o L3
> ®
& 900 |- ® : - 900
< %
o :
= N
& 700 [000000geg, & ® < 700
> 0° ?o
cz Gp © 4

; o @
500 2 n o aaad n A L b g at A n N [ ST | N 500
0.2 1 10 100 300
Wavelength (ft)
©  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

0 200 400 600 300 1000 1200 1400

L) ] T

<

Depth (£t)
3

i 1 1 L 1 1
[ 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Bozxes: South Side (North-South)

Job 205 Fig. A-19

Appendix B SASW Test Data B.19



APPENDIX B

MIXED WASTE MANAGEMENT FACILITY
SASW DISPERSIONS
AND SHEAR WAVE
VELOCITY PROFILES

Job No. 205

‘ Appendix B SASW Test Data B.20



Experimental and Theoretical Dispersions

0.2 1 10 40

1500 S - s SR . . 1500
7~
W
=9
Come
~ 1300 -1 1300
>
o
(3]
= .
5 100 : o - 1oo

®©

> wo
) o
> ®
g 900 - oy - 900
o
o
& 700k - 700
| 5 N o o
= oa® o © o\(b
w2 © @

500 . + — - . . ettt . . 500

0.2 1 10 40
Wavelength (ft)
O  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

] 200 400 600 300 1000 1200 1400
o T T T T T T
PR
o~
~- r
~
£
-
Y
12 -
=]
16 -
zo ' 1 L L L
[} 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Horseshoe, Station 1 Natural Ground (North-SouthF)
Job 205 1g. B-1

Appendix B SASW Test Data B.21



Experimental and Theoretical Dispersions

0.2 1 10 20

1000 - a1 r . . S B " 1000
0
@ 5
Qe
— 800 | -1 800
- © 00080 00000000000 0006, : . .
Es) ° ' “m% o’
) o - 0% ™ od
S el ' W < 600
> .
[-%
>
S 400 -1 400
=
S
S 200t N 200
S
=
m -
0 i i 5 L PR | -l 1 " i i i PR | 0
. 0.2 1 . 10 20
Wavelength (ft)
) o Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile
00 200 400 600 300 1000 1200 1400
. b
s
.
8 °f
' -
10 ] 'l 1 1 . 1 -l
] 200 400 600 300 1000 1200 1400
Shear Wave Velocity (fps)
Horseshoe - Station 2 (North - South) .
Job 205 Fig. B-2

. Appendix B SASW Test Data B.22



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 . Y Y v —r T 1000
@
ey o
~ 800 o A &° ¥ 800
- > - | SecesseeesesessBese oy ‘
> e L B 2
Y e ae®
© ) ° . i
P} 600 600
>
o
>
; 400 -1 400
o
3
& 200 - 200
-
= -
w2
0 b . ettt )
0.2 ST 1 10 20
Wavelength (ft)
O  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

o 200 400 600 300 1000 1200 1400
° T T Y T T
z e
—
& e
'
=
-
=}
a ‘f
' P
lo L L 1 1 A, L
° 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Horseshoe - Station 3 (North - South)

Job 205 Fig. B-3

Appendix B SASW Test Data B.23



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 v e e . v e 1000

800 [ ° - .0 - 800

& ° s
" _ooo 0000000 000 00 000820 ..%:&ag%a’ 1

Surface Wave Velocity (fps)

400 - ‘ -1 400
200 ~ ’ -1 200
- 0 A I n " a1 I i L A " A PR | 0
0.2 1 10 20
Wavelength (ft)
©  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

0 200 400 600 300 1000 1200 1400
0 T T I T T T T
2+
~—
o e
o’
=
-
e -
8 °f
s -
10 L 1 J 3 i i
[ 200 400 600 800 1000 1200 1400

Shear Wave Velocity (fps)

Horseshoe - Station 4 (East West)

Job 205 Fig. B-4

‘ Appendix B SASW Test Data B.24



Experimental and Theoretical Dispersions

0.2 ’ 1 10 20
1000 v T T y ——r——r—r—r—T 1000
™ 00000000¢0¢. '
& “Emeres
~ 300 |- ®0° o - 800
> ' ° : R &O%o%'w\ o0
= e e o
'g . “‘0‘3! sq&‘;
'3 600 |- -1 600
>
)
>
& 400 < 400
=
[-5)
(3}
f_‘. 200 - 200
-
=
m »
0 L. " i . M | " " " " " PN T | 0
0.2 1 10 20
Wavelength (ft)
©  Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
oo 200 400 600 300 1000 1200 1400
—1
2 =
=
e
a T )
s F
10 1 L . 1 1 ] 'l
° 200 400 600 300 1000 1200 1400
Shear Wave Velocity (fps)
Horseshoe - Station 5 (North - South) ,
Job 205 Fig. B-5

Appendix B SASW Test Data B.25



Experimental and Theoretical Dispersions

0.2 1 10

1000 e ————— v — ey
800.-

600

Surface Wave Velocity (fps)

1000

- 600

400 - -} 400
200 - <1 200
0 f| i " A n PR S S T | 0
0.2 1 . 10 20
Wavelength (ft)

O  Exp. Disp. ®  3.D Disp. )
Shear Wave Velocity Profile
oo 200 400 600 300 1000 1200 1400
z -
=
e - .
8 °f
' o
10 1 L 1 i 1
0 200 400 600 300 1000 1200 1400
Shear Wave Velocity (fps)
105 HOTSeshoe - Station 6 (North - South) i

. B-6

‘ Appendix B SASW Test Data B.26



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 T T v . F———r—r—r 1000
"’:L-
000000 00000860 %
S b & W0y, - 00
> 3
lg & -
& o
; 600 - o® @5 600
@
>
& 400 | : ' - 400
=
3]
o
& 200 F < 200
}
= .
7]
o " N 1 " PR ST | M 2 i 1 n " P | 0
0.2 1 10 20
Wavelength (ft)
O  Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile
oo 200 400 600 800 1000 1200 1400
2k
S
- g. _
e °f
L
lO 1 1 i L i
[} 200 400 600 300 1000 1200 1400
Shear Wave Velocity (fps)
Horseshoe - Station 7 (North - South) ,
Job 205 Fig. B-7

" Appendix B SASW Test Data B .27



0.2

Experimental and Theoretical Dispersions

20

1000

800

400 -

200

Surface Wave Velocity (fps)

I | " A PR WY SUUS ST S T |

1000

-1 800

-1 400

-1 200

1 0.2

Depth (ft)

Job 205

1 10 .-

Wavelength (ft)

Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile

20

200 400 600 300 1000 1200 1400
T T l T T T T

3 1 1 1 1 1
200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Horseshoe - Station 8 (East - West)

Fig.

‘ Appendix B SASW Test Data



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 - v v 1000
@
o 0000 000000000
Gt
N~ 800 ) . ) @ 800
g .
L]
(3
=)
PT) 600 - 600
v
)
>
é‘ 400 | -1 400
)
J
.S 200 |- - 200
S
= -
w
0 i L, A PR S T | Ry n I A " A ———da L 0
0.2 1 e 10 20
Wavelength (ft)
o Exp. Disp. ®  3-D Disp.

Shear Wave Velocity Profile

[ 200 400 600 300 1000 1200 1400
° T T T T l T T
2+
~~
& 4
A4
=
-—d
&
6 -
=]
s+
10 ul I\ 3 1 1
0 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Horseshoe - Station 9 (East - West)

Job 205 Fig. B-9

Appendix B SASW Test Data B.29



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 r e v v T 1000
. 7”; 0000000000000,
et [ 4 o
S~ 800 I" %‘ .. -1 800
> i %, o A .
‘2 _ Q?&‘W.“‘%&g : : o .o.
% 600 - .é%) -1 600
>
o
>
& 400 [ + 400
=
o
o
& 200 | ~ 200
| )
=
7 .
0 — " A X I A et A I A A n i oL 0
C02 1 10 20
Wavelength (ft)
o Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
oo 200 4“ 600 800 1000 1200 1400
T | k] N 1 ' L 1
l . b
<
9
8 T
ok
lo 1 L 1 L i L
[} 200 400 600 300 1000 1200 IM)Q
Shear Wave Velocity (fps)
\ua0s HorTseshoe - Station 10 (East - West) . oo

. Appendix B SASW Test Data B.30



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 — —_r—T — 1000
0 &
=7
Qo .
= 300 [ f Py . -.soo
- 0000 e0sscseey, o o e ®
- >~ ° .‘,). . °
E 600 - %5" 7 600
<*
g %.Wi
; 400 - - 400
)
Q .
& 200t - 200
~
-
7] .
) ! . : i 0
. 0.2 1 10 20
Wavelength (ft)
O  Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile
00 200 400 600 300 1000 1200 1400
.l ‘
z .|
A d
=
L
=%
8 °r )
‘ b=
10 1 ] ER 1 - 1
200 400 600 300 1000 1200 1400

Job 205

Horseshoe - Station 11 (East - West)

Shear Wave Velocity (fps)

Fig. B-11

Appendix B SASW Test Data

T o



Experimental and Theoretical Dispersions

0.2 1 10 20
1000 v ——rr——t——r—r=—r=T v Y T—————r—r 1000
—_ ®%
@z o
@ 5
Gy
S’ 800 I - 800
000000 000000060 9000
o
=
Py 600 600
>
)
>
% 400 . -1 400
)
¥} A
& 200 - 200
r
u L3
w2
[} 1 M " 2 PO S T i 1 e " 1 PR SR S | 0
0.2 1 10 20
Wavelength (ft)
O  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

[} 200 400 600 300 1000 1200 1400
o T Y T L | T T

Depth (ft)

1 ! . 1 1 1
0 200 400 600 800 1000 1200 1400

10

Shear Wave Velocity (fps)

Horseshoe - Station 12 (East - West)

Job 205 Fig. B-12

‘ Appendix B SASW Test Data B.32




Experimental and Theoretical Dispersions

0.2 1 10 20
1000 v e r v e

. ,
800 'omommuﬁm o 800
o Q@
: oo, o

600 - .w 600

Surface Wave Velocity ([ps)

400 - -~ 400
200 - -1 200
° " N 2 n P T | A A I i A ST | 0
- 0.2 1 10 20
Wavelength (ft)

O  Exp. Disp. ®  3-D Disp. )
Shear Wave Velocity Profile
oo 200 400 600 300 1000 1200 1400
=
5 -
a
W. 2;0 4;0 6;) 8;0 l;ﬂ I;N 1400
Shear Wave Velocity (fps)
s HorIseshoe - Station 13 (East - West) Fig. B.13

Appendix B SASW Test Data B .33 ‘ ' .



Experimental and Theoretical Dispersions

0.2 1 10 20

1000 y y Y-y y v y Yy ———r— 1000
p_—
‘ < R .
~ 800 F ﬁ @ 800
Py oooonomm-oo.. o) @ o : .. PY
- ...':' . . ..
o % “
& o
(=) ® :
— = -
o 6% 600
> d
8]
»
g 400 : -1 400
-3}
(3]
S 200 < 200
&
: -
w
0 " n .’ "N PR W S | "y n A " 4 A el 0
. 0.2 1 10 20

Wavelength (ft)

©  Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile

0 200 400 600 00 1000 1200 1400
0 T T ' L] I T T
. 2
Lo
& e
-
=
ol
- g
‘ -
a
Y o
10 1 L 1 A :
(] 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps) |

Horseshoe - Station 14 (East - West)

Job 205 Fig. B-14

. Appendix B SASW Test Data B.34



Experimental and Theoretical Dispersions

0.2 1 10

30

1000 et - .

800

Surface Wave Velocity (Ips)

1000

-1 800

-1 600

-1 400
200 - -1 200
] . - 1 0
. 0.2 1 10 30
Wavelength (ft)
O Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
°° 200 400 600 300 1000 1200 1400
;\

2k
=
o
8 ¢f

. p

lo ny 1 1 1 1

o 200 400 600 300 1000 1200 1400
Shear Wave Velocity (fps)
Mixed Waste Facility Line A (100 ft -- East - West) _
Job 205 : Fig. B-15
Appendix B SASW Test Data ' B.35 ‘




0.2

Experimental and Theoretical Dispersions

1000

600 -

200 -

Surface Wave Velocity (Ips)

800 -

- 0.2

o

Depth (ft)

Mixed Waste Facility Line A (400 ft -- East - West)

Job 205

10

Shear Wave Velocity (fps)

1 10 30
a T 7 ™ —‘ 1000
°
oo 800
) o>
Ps -1 600
-1 400
-1 200
A —t 1 al 0
1 10 30
Wavelength (ft)
Exp. Disp. ® 3-D Disp.
Shear Wave Velocity Profile
200 400 600 800 1000 1200 1400
2; 4;0 600 l; 1000 nzloo 1400

Fig. B-16

‘ Appendix B SASW Test Data



Experimental and Theoretical Dispersions

1 10 30

0.2
1000 v P v ' A S A | - 1000
800 + . ~ 800

PR “ c o

.

C. -

600 - -1 600

Surface Wave Velocity (fps)

-1 400
200 - -1 200
. 0 R — g ) N N e i °
1 0.2 1 10 30

Wavelength (ft)

O  Exp. Disp. ®  3.D Disp.
Shear Wave Velocity Profile

L] 200 400 600 800 1000 1200 1400
° T T T Y T
2 o
—
& 4r
A 4
=
-
&
‘ -
a
. -
10 1 2 i 3 4 L
° 200 400 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Mixed Waste Facility Line A (700 ft -- East - West) _
Job 205 Fig. B-17

. Appendix B SASW Test Data B.37 ‘



Experimental and Theoretical Dispersions

02 1 ) 10 30
1000 "’ e e s o o v — T v 1500
E
Cons
.v ~= 800 <1 800
.3 . : T .
= ; C ‘56. .
o *r MMQ o0
z oossse ™
»
& 400 - 400
<
)
ot
o 200 " 200
[
=
7] .
0 S R [ _— e at 0
0.2 1 10 30
Wavelength (ft)
O  Exp. Disp. ®  3-D Disp.

Shear Wave Velocity Profile

0 200 400 600 T 300 1000 1200 1400
° ¥ L] l ] 1 11 1
. .
-~
o <F
A4
=
-
ry
ok -
n t
sk
10 1 1 1 1 1 1
) 200 e 600 3200 1000 1200 1400

Shear Wave Velocity (fps)

Mixed Waste Facility Line A (1000 ft -- East - West) _
Job 205 Fig. B-18

. Appendix B SASW Test Daa B 38



‘ Experimental and Theoretical Dispersions

0.2 1 10 30
1000 v Y pe——p—————— v v T pmtpp——r—T v 1000
800 F - 800

. o)
) Co
600 H©OC08008800 = Qsz < 600
e® 8

K
400 - ‘b?%% < 400

Surface Wave Velocity (fps)

200 - - 200
0 L L 2 i e at o 1 0
. 0.2 B | 10 30
Wavelength (ft)
o Exp. Disp. ®  3-D Disp.

Shear Wave Velocity Profile

° 200 400 600 300 1000 1200 1400
L " 1 L I L i 1
—
2 b
—~
o oer
.
-]
Rl
% -
6 r
&
sk
10 1 1 ! 1 3 I
° 200 400 600 800 1000 1200 1400

Shear Wave Velocity (fps)

Mixed Waste Facility Line A (1300 ft, East-West)
Job 205 Fig. B-19

Appendix B SASW Test Data . B.39 » ‘



‘ Experimental and Theoretical Dispersions

0.2 1 10
Tty

1000 — =T — — .

Surface Wave Veloci.ly (fps)

PO | A - —tde ot a L

0.2 . l : 1 10
Wavelength (ft)

C©  Exp. Disp. ®  3.D Disp.

Shear Wave Velocity Profile

] 200 400 600 300 1000 1200 1400
e T T 1 T T T T
z -
-~
& e
S’
-
-
- % -
6
(=]
. p=
IO i s i 1 1 A
[ 200 400 400 300 1000 1200 1400

Shear Wave Velocity (fps)

Mixed Waste Facility Line B (600 ft, East-West)
Job 205 Fig. B-20

. Appendix B SASW Test Data B 40



0.2

Experimental and Theoretical Dispersions

1

10
r—yy

20

1000

800

600

400 -

200

Surface Wave Velocity (fps)

™1 v Y Y .a

ol i n -

o& o> ) } |
e .

1000
~1 800

o

-1 600

-1 200

0.2

©

Depth (ft)

10

1

ngelength (ft)

Exp. Disp. ®  3-D Disp.
Shear Wave Velocity Profile
200 00 600 " 300 1000 1200 1400
T T L] - L 1 T L]
2;0 4;0 600 300 1000 1200 1400

Shear Wave Velocity (fps)

Mixed Waéte Facility - Line B (800 ft -- East - West)

Job 205

20

Fig. B-21

Appendix B SASW Test Data




WSRC-TR-94-0159

Rev. 1 .
March 21, 1994 Dynamic Compaction Report

‘ Appendix B.2 Low-Strain Test Data

As a companion to the Spectral Analysis of Shear Wave (SASW) program, a low-strain testing
program was conducted. The energy for this program was generated by dropping a 2,000 Ib weight
from 10 ft. Though the low-strain, refraction program was inhibited by the soil structure
configuration, it did successfully measure the shear wave velocity. This determination provided a
redundant support to the SASW program.

The data included herein is 8 summary of the more complete discussion included in the EBASCO
report [4]. If a more complete data set is required, the information can be obtained from this
reference.
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TABLE I
Seismic Refraction Data
for the Dynamic Test Facility (DTF) and the Mixed Waste Management Facility (MWMF)
T : Arrival Times Pg. 1of 2
e Geophone. ...~ - (milliseconds)
’ Distance S-Waves P-Waves
DTF Site SR1 (See Fig. 1 for locations - data plotted in Fig. 9)
2 2.52 1.55
4 4.16 2.45
6 5.92 3.47
8 7.36 4.58
10 9.12 5.64
12 11.1 6.84 .
14 14.2 8.32
16 15.65 9.36
18 - 18.68 11.84
20 20.18 12.8
22 22.56 14
24 23.68 14.72 =

MWMTF (Horseshoe Area) Site SR2 (See Fig. 2 for Locations - data plotted in Fig. 10)

2 3.58 1.57
4 5.41 2.6 .
6 9.3 3.63 , '
8 113 4.91
10 14.7 6.56
12 16.8 7.76
14 19.2 9.4
16 223 10.6
18 24.2 12.84 -
20 25.9 14.12
22 . 347 16.12
24 37.4 17.16
Job No. 205
Appendix B.2 Low-Strain Refraction Data .43
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TABLE III (Cont.)
Seismic Refraction Data
. for the Mixed Waste Management Facility
3 , Arrival Times Pg.2of 2
: Geophone (milliseconds) L
' Distance -Wav P-Waves i
MWMTF (Concrete Ditch Area) Site SR3 (See Fig. 3 for locations - data plotted in Fig. 11)
2 ‘ 2.46 1.34
4 4.16 2.11
6 5.31 2.85
8 6.8 3.55
10 8.56 4.9
12 10.2 6.27
14 11.8 6.98 .
16 13.9 8.13 '
18 17.7 9.15
20 - 20.3 10.18
22 21.4 14.21
24 24.5 15.36

Job No. 205

‘ Appendix B2 Low-Suain Refraction Data B.44
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Appendix B.3 Impact Velocity Calibration Data

Appendix Summary

Each crane used to hoist and drop a dynamic compaction weight has different configurations and
resulting coefficients of friction. To optimize the energy imparted to buried wastes, it is important
to monitor and control the crane efficiency. Also, the DCF test model required the correlation of
the energy at impact between the test and actual production. To accomplish this end, the impact
velocity calibration test phase was created and conducted.

The impact velocity calibration test phase was conducted by building two vertical towers between
which the dynamic compaction weight would pass. A series of electronic sensors was placed along
the towers. As the weight passes through the sensor beams, the velocity is computed. Knowing
the instantaneous velocity, the impact energy can be calculated and compared to the frictionless
model described by physics.

The data included herein is a summary of the more complete discussion included in the EBASCO
report [4]. If a more complete data set is required, the information can be obtained from this
reference. In addition, a discussion and outline of the mathematics is included.

Impact Velocity Testing Overview

The following discussion provides a more in depth explanation of the methods and calculations
involved in the impact velocity calibration data. The kinetic energy delivered to the Dynamic
Compaction Facility (DCF) test waste matrix by each drop can be determined using basic physics.
In simplest terms the kinetic energy delivered is equal to one half the mass of the weight
multiplied by the impact velocity squared. Becanse the efficiency of the crane that will be sued at
the DCF is not known, the impact velocity of the weight cannot be easily calcnlated. Further, if a
full-scale follow-up dynamic compaction program is implemented, a different type of crane might
be used.

The technology chosen to determine weight impact velocity is a series of laser diode photoelectric
cells mounted vertically on two poses at predetermined heights. As the tamper falls downward it
sequentially breaks a series of photocell beams at several predetermined heights above the ground
surface. The interval between each successive break was recorded. Since the beams are located a
known distance apart, the interval velocity and interval crane efficiency can be calculated.
Determination of instantaneous impact velocity is then a simple matter of extrapolation using the
quantities measured in the photocell gates.

Calculations Involving Tamper Velocity/Crane Efficiency

For an object in free fall, the impact velocity (v) can be calculated as:
' v= (2gh)112

where g is the acceleration of gravity (32.15 ft/s2) and h is the drop height. Note that for free fall
calculations, impact velocity is independent of tamper weight. However, each crane unavoidable
has inertia and fiction associated with the rotation of the cable drum and cable draw through the
block/pulley system, eic. Therefore, the actual impact velocity is always less than the free fall
value. As suggested by Lukas (1986), this can be accounted for by introducing an efficiency factor
“e” such that the equation to calculate impact velocity becomes:
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v=(2ghe,,,)"”

Thisefﬁciencyfactor“e"vaﬂesgreaﬂydependhlgonthetypeofequipmentused. From this basic
concept of crane efficiency the various quantities associated motion can be related through the
following four general equations:

V=V, +ge,,t '6))
h=v,t+7 ge,,,t* v)
vi= v,’, +2ge,,h @
nrw @
where: |
| b = beight(f)
v = instantaneous velocity (fus)

Vo = | initial velocity (ft/s)

= average velocity (f/s)

t = time (seconds)

g = acceleration (32.15 ft/s)

€avg = average crane efficiency (equals 1.0 for free-fall)

As demonstrated by these equations, the time it takes for an object to fall can provide a measure of
impact velocity. For example, from a height of 42 feet, a free fall drop time of 1.62 seconds is
predicted from equation 2. As previously mentioned, crane efficiencies always lower the effective
velocity of a falling object (relative to free fall). For example, crane efficiencies of 80% and 60%
increase drop times from 42 feet to 1.81 and 2.09 seconds, respectively. The technology that we
have implemented for velocity measurements yields the time that it takes for the tamper to travel
over two measured distances (interval 1 and interval 2). The measure quantities required by this
technique are shown in Figure B.3.1.
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Figure B.3.1 Niustration of the measured quantities and configuration for the impact velocity

measurements.

where:

. dj2 = distance between photocell 1 and photocell 2

dy3 = distance between photocell 2 and photocell 3

" d34 = distance between photocell 3 and crater bottom

t12 = time tamper takes to travel from photocell 1 to photocell 2

t23 = time tamper takes to travel from photocell 2 to photocell 3

! Vo = instantaneous velocity at

the desired calculated quantities are:

time of tamper release ( = 0)

v} = instantaneous velocity at photocell 1

v, = instantaneous velocity at photocell 2

v3 = instantaneous velocity at photocell 3

v4 = instantaneous velocity at

€2 = interval crane efficiency

impact (terminal velocity)

based on intervals 1,2

€avg = average crane efficiency for entire drop

B.52



WSRC-TR-94-0159
Rev. 1
March 21, 1994 Dynamic Compaction Report

In order to effectively use the measured interval data in conjunction with equations (1), (2), (3), and ’
(4) several algebraic manipulations must be undertaken to produce the desired results of terminal
velocity and crane efficiency. The derivation of these equations is outlined as follows.

General Equations (1), (2), (3), and (4) become more specific to the interval velocity

measurements, and are:
v=v,+ge,,t &
h=v t+5 ge,,t* ©
v’=vi+2ge,h @
Vo™ (v-;vo) ®
“where:

h = height(f)

v = - instantaneous velocity (ft/s)
Vo = initial velocity (ft/s)

Vavg = average velocity (fts)

t = time (seconds)

g = acceleration (32.15 ft/s2)
ez = interval 1,2 crane efficiency
Calculation of Interval Crane Efficiency (e12)

From equation (5), instantaneous velocity at photocell 2 is:

V2=Viteg, ®
From equation (6), instantaneous velocity at photocell 3 is:
V3=Vy+e 8ty 10
Adding equations (9) and (10):
vVt V=V v, +e, g (tlz-o-t”) a1
Dividing (11) by 2 to get average interval velocity:
(Va+vs)  (vi+vy) [e,8(t,+t)] (12)
2 -~ 2 * 2

Average velocity for interval 2 can be expressed two ways:

R\ ) o @

tl2
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Average velocity for interval 2 can be expressed two ways:
(V2+V3)_ dyy (14)
2 b3
Substituting average velocity based on distance and time (equations (13) and (14)) into equation
(12):

ty U 2

Solving equation (15) for interval crane efficiency (ej2):

d,, d12+ [€128 (ti2+153)] (15)

d!l 12
2\n "
€125 7g (1,4 4,,) (16)

Calculation of Instantaneous Velocity at Point of Impact (v4)

Solving equation (14) for vy:

v,=2 (%’-)—v, an

Substituting v, from equation (17) into equation (10):

d!’ 18
V3=[2 (t)'val*'eugtzs a8
Simplifying equation (18):
d e 19
vy==2 (€128t25) )
tys 2
Solving equation (13) for vi:
dI
vl___z(t‘: )_v2 (20)
Substituting v; from equation (20) into equation (9):
d
V2=[2(Tu')'v2]+ €128t12 @b
Simplifying equation (21):
_ d12+ (€12842) (22)

V.=
2y, 2
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Solving equation (5) for vy:
Vi=Vy=¢€,8L, (23)
Substituting v, from equation (22) into equation (23):
d,, (eng‘lz) @4
V1=[ .t 2 — €28,
12
Substituting v3 from equation (19) into equation (7):
1/2
d e 2 (25)
V,= ( 2 4 ( lzgt”)) + de,,d“]

From equation (3) v42 = v,2 + 2ge,,gh. Substituting the initial tamper velocity of zero (v, = 0)
and v4 from equation (25) into equation (26), and solving for e,vg:

Vi : (26)
eav;- 2gh
2 0.5)2 @n
., e, 8t
{[(—;+(—3-2§2—3)) +2ge,2d34] }
= 2gh
% . (clzgt23) ’
W T +2ge,,d,, ©8)
= 2gh v
_fﬁ_ €128t (29)
Ty, 2
Calculation of Kinetic E For Weight |

The approximate energy delivered to the DCF test waste matrix by each drop can be determined
using basic physics. In simplest terms, the kinetic energy delivered to the DCF waste matrix can
be expressed by:

k.e.= % mv’
where:
k.e. = kinetic energy in ft/lbs
m = massin slugs = (weight/gravity)
v = terminal velocity
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‘ Substituting the velocity value obtained from equation (25) and conversion of the 42,000 Ib
weight to mass (slugs), then kinetic energy delivered to the DCF matrix is:
k.e.=7[ (42,000 Ibs)/ (32.15 ft/s?)]v?

These formulae were incorporated into a spreadsheet so that real time calculations of weight
terminal velocity and average crane efficiency could be determined.

A description of the field setup of the measuring equipment at the DCF and a summary of the
observation results is included herein.
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1.6 FIELD SETUP OF MEASURING EQUIPMENT AT THE DTF

The field setup for photocell tower arrays and associated electronics is presented
diagrammatically on Figure 1.6-1. The first step in setting up the photocell towers was to
pre-drill pilot holes (3/4" diameter, 1' deep) at each of the tower locations (see Figure 1.6-1
inset). The pilot holes were then fitted with 3/4" diameter steel pipe (pounded flush with
theground surface). The 9" stainless steel spike at the end of each tower was then inserted
into the 3/4" pipe, allowing the tower to free-stand vertically. At this point the towers were
shimmed with wood blocks to horizontality (or near horizontality), and 4*x4" fence post
bubble levels were utilized to achieve a vertical tower orientation. The towers were then tied
into position with guy-wires, with 6° to 7° long 1* diameter rebar stabilizers added at 90
degrees to one another and lashed to the tower. These stabilizers helped to provide
additional resistance to swaying motions due to wind loading, and most importantly provided
torsional (twisting) resistance. Electrical connections were then made, including 12V power
to each photocell, line hookups to the signal conditioning box, and fitting the trigger and
signal cables to the timing circuitry (EG&G ES-1225 exploration seismograph). At this point
the photocell arrays were ready to be aligned. This process was accomplished by use of a
30" long stainless steel sighting tube and Sisteco hand leveling tool (accurate to 0.1 degree).
The photocell signal conditioning box was outfitted with a loud piezoelectric buzzer that
sounded as the photocell transmitter and receiver came into alignment. Alignment was

’ accomplished by a combination of sighting and leveling of the sensor bracket/photocell
assembly. The photocell bracket was thru-bolted (bolts not tightened) to the aluminum angle
stock which allowed for up-and-down rotation of the photocells. Side-to-side sensor motion
was accomplished by rotating the photocell assembly. Once the buzzer signaled alizament
the photocell was tightened into position by use of a c-clamp (photccell assembly to
aluminum angle stock) and wing-nut (photocell bracket to photocell assembly). Further
alignment refinements were necessary at this point. Very small vertical and horizontal
adjustments were made to assure that each photocell receiver was centered within the
transmitter beam. The distance from photocell transmitter to receiver was set to 82 feet,
which is more than the recommended maximum range of 65 feet. In practice this made the
photocells extremely susceptible to small rotational movements (misalignment), thus requiring
very precise initial photocell alignment. In order to complete the tow=r setup a measurement
of the distance from the breakpoint in photocell beam number 3 to the ground surface
(impact area) was made.

SECTION 1 1-2 §8/15/92 DRAFT
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Once the photocell tower setup was completed the drop testing commenced. As the 42,000
pound weight descended it broke the 1st photocell beam, which triggered the seismograph o
begin the timing circuit. The timing circuit window was typically set to record for 1.0
seconds (1000 milliseconds), which allowed data sampling (photocell 2 and 3 interrogation)
to occur every 0.5 milliseconds. The seismograph was operated in "preview mode" which
disallowed subsequent triggers (i.e. cable/block/choke assembly moving in front of the
photocells) from stacking and corrupting the first trigger data. As soon as the compaction
weight impacted the trigger channel was electrically disconnected from the seismograph by
means of a toggle switch.  This disconnection provided additional security against accidental
triggers. At this point the seismograph operator used the built-in cursor capabilities of the
seismograph to read off the event triggers for photocells 2 and 3, and made a hard copy
printout of the record.

The 2 pieces of data gathered from the seismograph represents the time it took for the 42,000
pound weight to pass from photocell 1 to photocell 2, and from photocell 1 to photocell 3.
To determine the instantaneous velocity at impact and other desired parameters (i.e. crane
efficiency) these data were entered into a Lotus 1-2-3 spreadsheet running on a portable
computer. This setup allowed for real time determination of tamper velocity and crane
efficiency. The mathematics and layout of the calculation spreadsheet were discussed in
Section 1.3.

. Calibration drops with the 42,000 pound tamper were conducted 7/13/92 in a cleared field
380 feet east of the DTF, at calibration drop location D+10. Calibration tests were
performed irom several different drop heights (15, 20, 25, 35, 42, and 50 fi), with ordering
of drop height from lowest to highest. Table 1.6-1 summarizes the average crane
efficiencies realized from each of the different drop heights. The complete velocity/kinetic
energy/efficiency spreadsheet used for the calibration drops is presented as Table 1.6-2. As
shown on Table 1.6-1, the terminal (impact velocity, v,) at the initially proposed production
drop height of 42 ft was approximately 39.8 f/s. This value was lower than the anticipated
velocity of approximately 46 ft/s (for a 42 ft drop height and crane with 80-90% efficiency).
This is due to the fact that the Manitowoc crane that was used could not lift the 42,000 *
pound weight with a single cable, and relied upon a block/puliey arrangement that reduced
average crane efficiency to approximately 54% (see Table 1.6-1, which shows remarkably
uniform average crane efficiencies given the large range of drop heights). Based on this
lower crane efficiency and impact velocity it was determined that a higher drop height (50 ft)
would be implemented for the production drops. Hard-copy paper records of the 13 DTF

SECTION 1 1-24 08/15/92 DRAFT
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C=2 15.0 0.554
C=-3 15.0 0.567
C=4 200 0.516
C-$ 200 0312
C~6 200 0.503
C=7 25.0 0.509
C~8 25.0 0.501
C=9 350 0.554
C-10 350 0.544
c-1 42.0 0.574
C-12 42.0 0.067 | Bad Trigger From Measurement Rope
coB 500 _03%
42,000 Pound T Calibration jacent to The DTF
Average Crane Eﬁcn_uy‘
Average 0.536
Std. Dev. 0.025
Note: Test 12 Excluded (Bad Trigger)

Tabie 1.6=1. Calibration summary: volocuymmgbchndoynulihumdmpmdmtb(moo&em
Statistics are given for average crane efficiency. -
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TASK & ‘ VOLUME III - (CIVS)

calibration drops are included as Appendix B.

1.7 PRODUCTION DROP DATA

Production dropping was conducted from 7/15/92 to 7/21/92, at a total of 19 drop points.
Hard-copy paper records of all DTF production drops are included as Appendix C. Figure
1.7-1 shows the location of each drop point, drop location type (primary, secondary, or
tertiary), and sequence in which each drop was completed. Table 1.7-1 includes all of the
primary and secondary drop point spreadsheet calculations/data that were collected using the
interval photocell measuring equipment. This includes determination of terminal velocity,
kinetic energy, and average crane efficiency for each drop. For the purposes of examining
reproducibility of the crane drops and photocell measurements, Table 1.7-2 summarizes the
instantaneous velocity at photocell 3 (v,) and average crane efficiency (the terminal velocity,
V., Was not chosen for comparative purposes because crater depth/terminal velocity changes
with each drop). As shown on Table 1.7-2 the instantaneous velocity at photocell 3 averages
41.43 ft/s with a standard deviation of 0.44 ft/s. The average crane efficiency for all the
production drops is 0.555 (55.5%) with a standard deviation of 0.015 (1.5%). These results
indicate a high degree of reproducibility for both the crane and the interval photocell
measurement equipment.

Due to this high degree of reproducibility (a fact that was available real time) it was
determined that the interval photocell measurements were not necessary for the final four
drop locations (tertiary drop points T-1, T-2, T-3, and T-4). By using the average crane
efficiency obtained from measurements at the primary and secondary drop locations it is
possible to calculate both tamper impact velocity and kinetic energy for each of the tertiary
drops. Table 1.7-3 presents these data.

SECTION 1 127 08/15/92 DRAFT
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Table 1.7-3. Clbuhhdinpaavobdtylndldmﬂcwmbrmﬁrym (based on average crane
efficiency derived from photocell measurements of primary and sscondary drops).

A B c D E F G H I
Avg. Crane
Efency
Drop | Crater Vg | Calcudmted | For Primery
Drop Time | Hoight | Depth Sy & Sac. u"‘f-a‘-lt enTS
T-1-1_| 7/2082 | 0910 500| 000] 4226] 1166423 0885
T-1-2 | 7/20m2 | o023 500| 228] 4320 121em2 0858
T-1-3 | 77202 | 0091 500| 3.40] 4367 1245740 0888
T-1-4_| 7/20m2 | 0048 500] 408] 43o4| 1261196] o885
T-1=8 | 7/20/2 | 0985 500] 478] «422] 17772s| o888
Y-1~6 | 720m2 | 1007 500] 821] «441] 1287064 0555
T-1-7_| 720m2 | 1018 800| 850 a452] 1204720 0858
T-1-8 | 7720/ | 1024 800! s78] 4483] 1301261 0585
‘ 621 10053300
T-2-1_| 7/20m2 | 1304 800]  ©000] 4226] 11es423 0.555
Y-2-2 | 7212 | oe18 500 198] 4308 12247 0.855
T-2-3_| 772182 | o828 800| 298| 4350] 1208178 0555
T-2-4 [ 72182 | o834 500] 54| 4373] 1245008 0555
T-2-5 | 7/21/2 | oses 80| 367] 43.90] 1280087 0.555
T-2-6 | 772152 | 0885 800 481] a4.12] 1271834 "0.555
T-2-7 | 772142 | o908 800] 481] ea2e] 1278838 0585
T-2-8 | 721m2 |_ o917 500] 5.06] 4434] 128es8s 0855
T-2-9 | 77212 | o926 500| 583] 4487| 1291782 0888
; Y-2-10 | 72212 | 0834 500] 6.75] 44.82] 1300882 0555
T-2-11_| 72182 | os42 500] ©688] 4487] 1303128 0.555
620 13858970
T-3-1 | 72152 | 1008 500] ©000] a226] 11ee423 0.555
T-3-2 _| 772182 | 1018 500| 1.79] 43.01] 1208181 0885
T-3-3 | 72wm2 | 1027 800] 280] 43.46] 123842 0.855
T-3-4 | 772182 | 1087 800( 356| 43.74] 1249472 0885
T-3-8 | 7/21/82 | 1045 800] 401] 4392] 1258970 0.555
T-3-¢ | 772182 | 1088 500]  451] aa12] 12716 0555
T-3-7 | 7212 | 1104 500] 493] 4429] 1281432 0.555
T-3-8 | 121/2 | 1113 500] 523] 4441 128843 0.555
T-3-9 | 7212 | iz 500 5.62] 4457 129720 0585
625 11256014
T—4-1 [ 7292 | 1250 500]  000] 4226 t11ee42y 0555
T—4-2 [ 772182 | 1301 500| 167] 4296] 1205381 0.555
T-4-3 72182 | 1310 S00| 267] as37] 1228110 0555
T—4—4 [ 7R1M2 | 1318 500] 347] a370] 1247378 0555
T—4-5 | 721/82 | 1328 800] 408| ases| 12e1e03 0.555
T-4-6 | 72182 | 1338 800| 453] e41s]| 1272101 0.855
T-4~7 | 7212 | 1348 | 800| 484| es26] 1278833 0555
T-4-8 [ 7212 | 13% 500] 508| a434] 1284s88 0585
T—4-9 [ 72182 | 1405 500| 5.30] aasd| 1290084 0858
T-4-10 [ 7212 | 1412 500] 560| 4458] 1297082 0555
T—4-11 [ 72182 | 1420 800] Se4| a458] 129m98] . osss
T-4-12 [ 7212 | 1428 500| 574] 42| 1300828 0.858
607 15130838
; terminal velocity Ve (G + 200, N'F = (07 + (D+E)"2"S2.15°0.555)'2 (average crane oficiency = 0.555)
ke = 12m? M= mass (slugs). v = weloclly. k.e. = kinetc energy. mass = weightipounds)/p (32.15 t%)
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1.8 OBSERVATIONS

All 19 production drop locations met the refusal criteria of a 6 ft deep crater prior to 20
drops. Primary drop locations (AA’, CA’, EA’, AB’, CB’, EB’, AC’, CC’, and EC")
required the fewest number of blows to reach refusal (typically 3 to S drops). Secondary
drop locations (BA’, DA’, BB’, DB’, BC’, and DC’) required more drops to reach 6 ft
crater depth (3 to 10), and tertiary drop locations (T-1, T-2, T-3, and T-4) the most (8 to
12). The number of drops at each location is shown graphically on Figure 1.8-1. Not
surprisingly the increase in number of drops from primary, to secondary, to tertiary locations
reflects the fact that each successive location had an increase in neighboring sites that had
been previously compacted.

The number of drops at each location is plotted against crater depth on Figure 1.8-2 [primary
drops (Figure 1.8-2a), secondary drops (Figure 1.8-2b), and tertiary drops (Figure 1.8-2c)].
On these figures measured crater depth (y-axis) is plotted against corresponding drop number
at each location. A nearly vertical line (i.e. the primary drops on Figure 1.8-2a) indicates a
low number of drops required to reach the 6 ft crater depth refusal criteria, and a relatively
large compaction (increase in crater depth) experienced per drop. A line that is arcuate
describes a drop location that required a larger number of blows to reach the refusal criteria
(i.e. the tertiary drops on Figure 1.8-2c), and experienced relatively little compaction per
. drop. If compaction was carried out to 220 drops the arcuate line would become horizontal
to subhorizontal and indicate the ultimate refusal depth. Figure 1.8-2b (secondary drops,
locations BA’, DA’, DC’, and BC' transitioning to DB’ and BB') shows an interesting
change from a primary drop line signature (Figure 1.8-2a) to the more arcuate line signatures
of the tertiary drops (Figure 1.8-2c). This change is a function of the sequencing of the
drops, as later drops had neighboring waste materials/craters that had already been
dynamically compacted and filled with soil (with infilled soil compacted to moderate density
by gentle tamping with the 42,000 Ib weight). The inflection point located near the top of
the tertiary drops plots (Figure 1.8-2¢) indicates a slight increase in compaction per drop for
each of the last few drops. This might be the result of a temporary soil/waste "bridge® that
gave way after repeated compaction drops, causing minor failure of lower B-25 box(es).

Figure 1.8-3 plots compaction per drop (feet)‘ on the y-axis against drop number on the x-
axis for: (a) all drops, (b) primary drops, (c) secondary drops, and (d) tertiary drops. The
"T"- shaped plotting symbol shows the average (mean) compaction value for each drop
_number (the short horizontal bar) and the standard deviation about the mean (the vertml

SECTION 1 , 1-32 03/15/92 DRAFT
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line). As shown on Figure 1.8-3 the primary and secondary drops have the largest initial
compaction for first-drops (appx. 2.7 to 2.8 feet). Tertiary first-drops realized significantly
less compaction (appx. 1.9 feet). Other trends observed on Figure 1.8-3 include: (1) smaller
standard deviations for secondary and tertiary drops relative to primary drops, and (2) a
more rapid decrease in compaction-per-drop for subsequent secondary and tertiary drops
relative to primary drops. The slight increase in compaction-per-drop observed in the
secondary and tertiary drop plots for drop numbers 7, 8, and 9 may be related to a bridging
effect giving way to failure of B-25 box(es) in the lower portion of the ELLT.

Figure 1.8-4 plots cumulative kinetic energy (k.e.) in foot/pounds delivered to the waste
matrix at each drop point (the larger the peak the larger the energy input). Primary drop
locations (AA°, CA’, EA’, AB’, CB’ EB’, AC’, CC’, and EC’) typically received a uniform
amount of kinetic energy (peak heights are fairly equivalent). Secondary drop locations BA®,
DA’, BC’, and DC’ tend to have slightly larger to moderately larger k.e. values relative to
primary drop points. Secondary drop locations BB’ and DB’ were surrounded by previously
compacted drop locations, and therefore required more drops to meet the 6 ft crater refusal
criteria (resulting in larger k.e. inputs). The tertiary locations (T-1, T-2, T-3, and T-4)
underwent the largest number of tamper drops and received the largest energy inputs;
approximately 3 to 4 times as great as the primary drop points. Energy calculations for each

’ , primary and secondary drop point are given on Table 1.7-1, and tertiary drop points on
Table 1.7-3.
SECTION 1 , 13 08/15/92 DRAFT
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March 21, 1994 Dynamic Compaction Report
Appendix B.4 Strong-Motion Sensor Baseline Data ‘

The dynamic compaction weight was dropped on natural undisturbed soils to establish an
attenuation baseline to configure the actual test. Instrumentation was spread in a symmetrical
array, radiating outward from the point of impact. This operation successfully defined an
attenuation baseline for both the peak particle velocity and the vertical displacement decay.

The data included herein is a summary of the more complete discussion included in the EBASCO
report4. If a more complete data set is required, the information can be obtained from this
reference, .
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. Appendix C

DYNAMIC COMPACTION REPORT

Seismic and Vibratory Data

A key testing elements is the vibratory or strong motion monitoring during dynamic compaction.
Dynamic compaction induces vibrations within the soil matrix similar to those produced during an
earthquake. The key difference is the shape and location of the energy source. An earthquake is a
rupture in the earth's structure and is normally deep and linear in shape and form. Dynamic
compaction affects the surface and is considered a point source. These differences cause changes in
the primary manifestation of the vibratory energy and wave forms. The predominate wave form is
the Rayleigh wave, which is a retrograde elliptical motion in the vertical plane. Strong motion
detectors can monitor many different, but related parameters. These parameters include frequencies,
accelerations, velocities, and displacements. All these parameters are useful to some extent,
dependent upon the analysis. For looking at damage to structures, the peak particle velocity (or
instantaneous veiocity at a point on ihe ground) is tbe best indicaior of damage potentiai and
annoyance levels. The displacement in the vertical direction also is a primary source of damage
and can be used as an indicator to filter out the Rayleigh type wave forms.

The data herein provides an overview of the peak particle velocity observations versus distance and
scaled energy. This data is a synopsis from the EBASCO report [4]. If a comprehensive data set
is required, the information can be obtained from this reference.

APPENDIX C Seismic and Vibratory Data C.1



M N
2 3 4 3
N T
X »
2
\
B
c
: A F C
T D
A
. E
) 110 .
@ <|(F v
000
G
jolclo
[\ N1 n
"__. 28'_—."_—--
ELLT (plan) 10 I
P « PRIMARY DROP LOCATION 3
S = SECONDARY DROP LOCATION
T = TERTIARY DROP LOCATION
4
X
Kaoiin Clay Cap (plan)
| PLAN
SECTION 1'SOIL GOVER7 EXISTING GROUND
. SURFACE
KAOLIN CLAY CAP A\
4' COMPACTED FILL (MIN.) /
REMEDIATION TECHNOLOGY

ENVIRONMENTAL RESTORATION DEPARTMENT,
WESTINGHOUSE SAVANNAH RIVER COMPANY

" ERASID SERVICES INCORPORATED

LOCATION OF PRIMARY,
SECONDARY AND TERTIARY
-~ DROPS ON THE ELLT
~ AGURE .4

Appendix C Seismic and Vibratory Data




o :
N ) KAOLIN CLAY CAP
4&.
Sssu-12 PECTEL)
Q_SSU-E
A’ B'ssu-ac. | Ti"' ?————
A suys g P b ‘ 0 .
' ssy-& L ssy-1s
.85 & ,¢ssu-a' v v
SSUE ¢‘ Q—27 ‘_ QSSI}!! ‘ QSSU-U TSSU-!G SSu-23
SSu-7 ]
8 O i Y8 I R
G dha il
ssu-a® B T ssu-24 |
A &=
@ ELLT | R
& 55U-25 |
0 10 20 40
T R ———
SCALE IN FEET
REMEDIATION TECHMNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
v HESTINGHOUSE SAVANNAN RIVER COMPANY
[ )% = |
EBASCO SERVICES INCORPORATED
@ SEISMIC STATION 1~ ooy MONITOR LOCATIONS
(" Voroe Locatzon FOR ALL A DROPS
\_/ FGURE  4,/0 PLAN AA°-EA°
. Appendix C Seismic and Vibratory Data C.3




N - —KAOLIN CLAY CAP
$Sy-42 SSU-49
¢SSU'2 ?_
. . . SSU-14 S$SU-22
A B ssu-sc ssu-28 = T_ POTEL
A _‘%-9
Ssu-6 S5U-15
8 ® T
c %7 ¢S$q-!0 TSSU-!S ?350-23
] ssu-8 » +ssu-:7
‘ ¢ssg-u
E
‘SSU-M
lsu-“ s8u- zst & SSu-18 SSU-24
,‘ssu-s
ELLT Tﬁu-i! LSSU-N
‘SSU-ZS
0 10 20 40
SCALE IN FEET
REMEOIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
KEY MESTINGHOUSE SAVANNAM RIVER COMPANY
SSU-R2 g, EBASCO SERVICES INCORPORATED
@  SEISMIC STATION “'SSU MONITOR LOCATIONS
Oonop LOCATION FOR ALL B* DROPS
FGURE &, // PLAN AB'-£B*

Appendix C Seismic and Vibratory Data




- N , KAOLIN CLAY CAP
‘ssu-zs
ng-u PR
A ;su—ac' ssu-28 fﬂ’i @=u-2e. e
A ssu-zs_¢ ssube .
55&" P
. B
c %7 Q_SSTSD ’SSU-IG $SU-23 .
] ssu-27g ’ SSU-8 , ?ssu-n
14
E
@ ssu-29 ssu-18 ssU-24 o
[T € 3Su-ie @38u-24
. ELLT Q-1 j—’s‘*”
’SSU-QS
0 10 20 40
SCALE IN FEET
REMEDIATION TECHNOLOBY
ENVIRONMENTAL RESTORATION DEPARTMENT
KEY HESTINGHOUSE SAVANNAH RIVER COMPANY
EBASCO SERVICES INCORPORATED
@  SEISMIC STATION “SSU MONITOR LOCATIONS
‘ Omp LOCATION FOR ALL C' DROPS
) nQURE 4/2 PLAN AC'-EC’

' Appendix C Seismic and Vibratory Data C.5



N KAOLIN CLAY CAP__,’.
"*essu;zt
SSU-37 42 Su-48
¢M2 7

ma# SSu-44 l SSu-22
QS‘SUG : ’ stu-:o

OO | [T

¢$ﬂl-3!

6 Ssu-28 SS5uU-18 SSU-24
SSu-4 —T—
Q_SSU-S

ELLT . 783043 essu—zo

0 10 20 40
SCALE IN FEET

REMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
NESTINGHOUSE SAVANNAM RIVER COMPANY

KEY
SsU-324 EBASCO SERVICES INCORPORATED

® SEISMIC STATION "SSU MONITOR LOCATIONS
OROP LOCATION FOR ALL TERTIARY DROPS
O FGURE 4./} PLAN Ti-TJ

Appendix C Seismic and Vibratory Data C.6



PPV VERSUS SCALED ENERGY FACTOR

o .
10 -~
1.0
®
a
=
o
>
a
o
.01
-00% 3 1.0 10 300 1000
SCALED ENERGY FACTOR
~ 20 -
18- » ’

PPV (IPS)
g
[ ]

70 80

DISTANCE IN FEET

AEMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
MESTINGHOUSE SAVANNAH RIVER COMPANY

EBASCO SERVICES INCORPORATED

PPV VERSUS SCALED ENERGY
FACTOR FOR ALL DROPS AT DTF

FIGURE SEF.001]
Figuee Y14

. Appendix C Seismic and Vibratory Data c.7



KAOLIN CLAY CAP

T.ts
g |"5 o2
PER _
‘v Bu."co — 3.52 Aé-’i 0’7
i- - * )
3.05 o
A 2 -4 ’1=E oL
7.
‘:‘:’ POE 1;? J""
"‘&‘0 - nvg ’ 7.47 .‘:.is &5 P
6.40
0 4 2.92 ?.:7
g g ’i;? —oL8
17 7|0 1.96 .30 28 Q.u
. ’—- ’——
¢1.13
ELLT. # Q"‘
o2
[} 10 20 40
SCALE IN FEET
REMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
NESTINGHOUSE BAVANNAM RIVER COMPANY
Y Shd EBASCO SERVICES INCORPORATED

NOTE: values represent the saxisum observed PPV (IPS)
experienced at each seismic station. The total
nuaber of Orops experienced st each station
varied.

MAXIMUM OBSERVED PPV
FOR ALL DROPS

PLav waxi)

Figure 4.15

Appendix C Seismic and Vibratory Data



PPV VERSUS SCALED ENERGY FACTOR

20 w
w0 j._
L s
1.0 =
w
a
=
.1 A
>
& [ =ee o
.01
004 1.0 10 100 1000
SCALED ENERGY FACTOR
20 -
18- - ’
16+
14-] .
@ e ."
H.
o =
> o
e %
6
*Lr ..
- - -~ .C.
24 =‘ ~l LY .
» " ' )
0 . Y VD |
0 190 20 30 4 S50 60 70 B0 90 100 110 120
DISTANCE IN FEET
REMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION OEPARTMENT
WESTINGHOUSE SAVANNAH AIVER COMPANY
EBASCO SERVICES INCORPORATED
PPV VERSUS SCALED ENERGY
- FACTOR FOR ALL FIRST
DROPS AT DTF
: FIGURE SEF.00%

Figure 4, [lp

. Appendix C Seismic and Vibratory Data



PPV VERSUS SCALED ENERGY FACTOR
20
10 |
1.0
w
a
2
A
>
o
a
.01
-00% 3 1.0 10 100 1000
SCALED ENERGY FACTOR
20
18-
16
14
g_’ 12-
-y
e 10
a o
a ot
6 ..- t A
i ST
N --5 -': s
0+ e 7—_&- T
¢ 16 20 30 4 S0 60 70 @0 90 100 110 120
DISTANCE IN FEET
.'EﬂEﬂlthm TECHNOLOBY
ENVIRONMENTAL RESTORATION DEPARTMENT
HESTINGHOUSE SAVANNAN RIVER COMPANY
EBASCO SERVICES INCORPORATED
PPV VERSUS SCALED ENERGY
. FACTOR FOR ALL SECOND
. DROPS AT DTF
FIGURE ser_oog]
Figure . 1 |7

Appendix C Seismic and Vibratory Data C.10



v PPV VERSUS SCALED ENERGY FACTOR

20
10

d
L)
-
. . &
)
-
——
L]
E L 2
1.0 10 100 31000

SCALED ENERGY FACTOR

) 1.0
M)
o
-4
-
.1
>
a
(=%
.01
.OO!n
20
18-
16+
14+
[
o 12
(o) .
E - L
& .
&4 .- p
N LY
«al”®
Fa .,
0
[ 10

v pova

| [ 1
80 70 80 80 1&0 110 120

0 50
DISTANCE IN FEET

REMEDIATION TECHNOLOBY
ENVIRONMENTAL RESTORATION DEPARTMENT
NESTINGHOUSE SAVANNAH RIVER COMPANY

EBASCO SERVICES INCORPORATED

PPV VERSUS SCALED ENERGY
FACTOR FOR ALL THIRD
DROPS AT DTF

FIGURE SEF.007]

Figure H.1§

. Appendix C Seismic and Vibratory Data



PPV VERSUS SCALED ENERGY FACTOR

20 ¥
‘0 J..
1.0
M)
a
=
.1
>
o
a
.01
004 1.0 10 100 1000
SCALED ENERGY FACTOR
18 'y '
16+
14 b
F’i 24 L
R
~ 10
E 1 "
a - ‘
6 ag
s 1
4 e s ; . R
- 5= i ?
[~ o- Zunanie s o Mhar iR Y we §
¢ % 20 3 4 S0 S0 70 8 90 100 110 120
DISTANCE IN FEET
REMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
HESTINGHOUSE BAVANNAH RIVER COMPANY
EBASCO SERVICES INCORPORATED
PPV VERSUS SCALED ENERGY
FACTOR FOR ALL PRIMARY
DROPS AT DTF
) FISURE SEF_ 002
Figure 4,{9q

Appendix C Seismic and Vibratory Data



PPV VERSUS SCALED ENERGY FACTOR

‘ | 20 T

10
.!‘
1.0
®
o
e}
.1 -
> . .
o [ [
a
.01
-00% 7 1.0 10 100 3000
SCALED ENERGY FACTOR
20 -
18 '
16-
14
g’ 124
-4
® £
a 8
n [ 1]
6 o
H ).
4= -
‘ [ ] [ ] ® [ ]
2- tg . '; . ]
D.-' Jl [-- - e
0 10 20 30 40 SO 60 70 BO 90 100 110 120

DISTANCE IN FEET

REMEQIATION TECHMOLOBY
ENVIRONMENTAL RESTORATION OEPARTMENT
NESTINGHOUSE SAVANNAM RIVER COMPANY

EBASCO SERVICES INCORPORATED

PPV VERSUS SCALED ENERGY
- : FACTOR FOR ALL SECONDARY
DROPS AT DTF

FIGURE SEF .00y
Figure U, 20

. Appendix C Seismic and Vibratory Data c.13



J PPV VERSUS SCALED ENERGY FACTOR
20
“10 -
1.0
I
[« N
=
.1
>
Q
[= W
.01
-00%.3 1.0 10 100 1000
SCALED ENERGY FACTOR
= 20
18-
16+
» t4-
g 12+
b
bt 10+
> -
a 81
a .
1 1y,
2 !ii '
| ]
2-
0~ |
d 10 20 30 40 S0 60 70 a0 ) 90 100 110 120
DISTANCE IN FEET
REMEDIATION TECHNOLOGY
ENVIRONMENTAL RESTOSATION DEPARTMENT
HESTINGHOUSE SAVANNAM RIVER CDMPANY
EBASCO SERVICES INCORPORATED
. . PPV VERSUS SCALED ENERGY
; FACTOR FOR ALL TERTIARY
DROPS AT DTF
FIGURE SEF.OG’
Figure 4.1

Appendix C Seismic and Vibratory Data C.14



AREA NEEDED .
.-F//////////////_ -,/YFQR CLOSURE

WVE ,,-l A
|

.
N | e ,/ |
, OLD BURIAL \\W _'L—/"' 4'5
N N\

! / \\/\— ACTIVE STEAM

BN
2D R\
: ' AREA NEEN /

3 ‘sa‘“':‘
FOR CLOSURE A = )
‘5/) )

i DYNAMIC TEST
! FACILITY CAP—/ /

! CALIBRATION AREA—/

INTER AREA WASTE -
TRANSFER LINE

)
i

Confiunbomy SURVEY LOZATIONS ' T Y
} } ragure 1.&A

T T AN
oy av A g

. Appendix C Seismic and Vibratory Data C.15



N KAOLIN CLAY CAP
NY
T.” 4'“
A 8 c - é-2 $-1° -
A 7.22’_ 88 ’
’S.iﬂ ’_87
= { k2
¢ o> ‘.uw' ’u ?m
»7
4 D ' 24
s.n{’ “}j {r
€ wp |—e-2
n® e —o™ P g
ELLT 444 ¢
P
KEY o 10 20 0

LEEE-¥ B

INCOMPLETE RECORD

SCALE IN FEET

MECHANICAL ERROR
NOT OCCUPIED
NOT TRIGGERED

REMEQIATION TECHNOLOGY
ENVIRONMENTAL RESTORATION DEPARTMENT
HESTINGHOUSE SAVANNAM RIVER COMPANY

NO RECORD

EBASCO SERVICES INCORPORATED

SEISMIC STATION

IPEAK PARTICLE VELOCITY (IPS)

OBSERVED FOR DROP BC’-2

‘ DROP LOCATION

ﬁ"m%.zs pLan ac'-2

Appendix C Seismic and Vibratory Data



N - . KAOLIN CLAY CAP
.!ﬂ
—- 22— -2
A ;-35 ¢ i —e-E— 7 = PO
A 2..2‘ R
’ : ‘! ks 47
: @ : 1
c 0‘.0 ¢ s l.u Py
. »]
g D
l.OO* 2.04 ) ’.ﬂ
‘
c ’” .39
Y P . S o
-2 - ,..E; ,T'"__
' ELLT —o- -9
‘ﬂ’
KEY o 10 20 €0
e e —
I  INCOMPLETE RECORD SCALE IN FEET
ME MECHANICAL ERROR REMEDIATION TECHNOLOBY
NO NOT OCCUPIED ENVIRONMENTAL RESTORATION OEPARTMENT
NT NOT TRIBBERED MESTINGMOUSE SAVANNAM RIVER COMPANY
NR ND RECORD EBASCO SERVICES INCORPORATED
® SEISMIC STATION o,k PARTICLE VELOCITY (IPS)
‘ DROP LOCATION OBSERVED FOR DROP BC -4
Liaure 4.2 PLAN BC'-4

' Appendix C Seismic and Vibratory Data : c.17



| /
ya
’.3.
‘. B L] c'
AL
A
| @
c
/
0
E
2.!“
‘.24
ELLT
I
ME
NO
NT
L
A

. DROP LOCATION

KAOLIN CLAY CAP
o=
‘_._’_g 4‘..’
- . amn
10 .07
21 — ) 4 - 0s
‘.w .
‘._‘ .90
*6 M
“." ‘.’7 *.” ?.“
t ] -
a2 "
g |—e-
) .03
) “‘ 1.:: ’.so *
& .18 P .08
-1
KEY ° 10 20 40
INCOMPLETE RECORD SCALE IN FEET
MECHANICAL ERROR REMEDIATION TECHNOLOBY
NOT OCCUPIED ENVIRONMENTAL RESTORATION DEPARTMENT
NDT TRIGGERED HESTINGHOUSE SAVANNAN RIVER COMPANY
NO RECORD EBASCO SERVICES INCORPORATED

SEISMIC STATION

EAK PARTICLE VELOCITY (IPS)

MAOSEMmLUIEeEn 2Aan

[ YaTe =B -1- LY |
UBISENYEW Fun Unur Db <3

é‘qw\c 4.25 PLAN u'-ﬁ




WSRC-TR-94-0159

Rev. 1
March 21, 1994 Dynamic Compaction Report

. Appendix D Post Test Data

-

The post dynamic compaction phase of testing included the measurement of the hydraulic
conductivity of the kaolin clay and the evaluation of the compaction of the buried B-25 boxes.
The hydraulic conductivity was measured insitu using six Sealed Double-Ringed Infiltrometers.
The data obtained is presented berein.

The data included herein is a synopsis from the EBASCO report [4]. If a more complete data set is
required, the information can be obtained from this reference.

Appendix D Post Test Data D.1
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

|PROJECT INFORMATION INFILTROMETER D-1 (W-N)
SHEET
PROJECT:|Dynamic Compaction Test, NUMBER OF TENSIOMETERS USED: 9
LOCATION:(E and 4 road NOMINAL DEPTHS (IN.): 6 12 18
CLIENT:]WSRC NUMBER AT EACH DEPTH: 3
ENGINEER:[Scott R. McMulin ACTUAL TP DEPTH (IN.): 7 13 19
DATE AND TIME INSTALLED ] 9/11/92 | 14:45
ITEM TESTED:| Kaokin Test cap AVERAGE DEPTH (IN.): 12
REQUIRED K (CM/SEC): x10-7
TEST AREA THICKNESS (FT.): 3 MNITIAL TENSIOMETER READINGS
NUMBER OF LIFTS: 6 DATE: | 9/11/92 14:45
LOOSE LIFT THICKNESS (IN.): 8 GROUP ¥:
BOTTOM BOUNDARY:|  sandy chy Ginch| 32
COMPACTION EQUIPMENT TYPE:] Cat 815B 12inch] 12
18 inch 21
LIQUID LMIT (%) 64 GROUP 2:
PLASTIVC LIMIT (%): 32 Ginch] 28
PLASTICITY INDEX (%): 32 12 Inch 12
PERCENT FINES: 2 18 inch 0
PERCENT BENTONITE ADDED: ] GROUP 3:
MAXIMUM DRY DENSITY (PCF)| 6inchf 32
OPTIMUM MOISTURE (%): 12 inch 20
AVERAGE DRY UNIT WEIGHT (PCF): 18 inch 20
AVERAGE COMPACTION Wm(%):
INITIAL SWELL GAGE READINGS (CM):
AREA OF OUTER RING (CM2): 126451 ) 93.6
AREA OF INNER RING (CM2): 23226 2 $S.5
QATE OF RING INSTALLATION: 9/11/92 3 58.3
DATE AND TIME RINGS FILLED : 9/4/92 4 85.2
INITIAL AVERAGE WATER DEPTH (IN.): 1 I.ow ’
INITIAL. WATER DEPTH READING (IN.): 3
TOTAL FLOW, Q, (m1): 198
TOTL FLOW DUE TO SWELL, Qs, (ml):] 125415
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SEALED DOUBLE-RINGED ‘_,TROMETER DATA, DCF TEST

DATA SHEET FOR WATER BAGS
INFILTROMETER D-1 (W-N)
BAG 1 BAG 2
BAG CONNECTION AND DISCONNECTION t INITIAL FINAL | INMAL FINAL NET
WNTERVAL || weiHT || weeHT | weisHt || weeHt || cuance
DATEON | DATEOFF | TIMEON | TIME OFF TIME (@ (2) (@) _ (@) ()
1Sep | 14Sep | 1445 | 1500 260700 3735.7 3ss1.4 | 38178 || 35508 4423
14-Sep . 15:53 . . 3551.4 - 3559.8 . NA
. 16-Sep . 14:00 166020 . 32729 . 3023.6 814.7
165ep | 17:5ep | 1543 | 1385 79920 3272.9 31591 | 30236 || 28397 207.7
17-Sep . 14:48 . . 3159.1 - 2839.7 . NA
. 19-Sep . 10:29 157260 . 2387.3 . 3046.5 565.0
195ep | 21Sep | 11:44 | 1185 173460 2387.3 1567.9 | 30465 || 31988 667.1
215ep | 22:5¢p | 13:50 | 13:28 85080 3508.4 31903 | 31469 || 31333 3319
22.5ep | 23-5ep | 1405 | 1120 76500 3190.3 31448 | 31469 || 29149 2118
23.5ep | 245ep | 1204 | 11:00 82560 31448 2929.7 | 20149 || 3089.4 406
24.5ep | 25-Sep | 1200 | 1338 92100 2029.7 31501 | 3089.4 || 25713 207.7
255ep | 265ep | 1422 | 1105 || - 74380 3150.1 20669 | 25713 || 24903 264.2
26Sep | 20-sep | 11:30 | 1385 267900 2966.9 29166 | 24903 1591.5 949.1
295ep | 30Sep | 1445 | 1447 86520 2916.6 21912 | 27364 || 23828 4790
30sep | 10ct 1518 | 133 80160 2791.2 28426 | 23828 || 21722 159.2
1-0ct 2:0ct 1400 | 1335 84300 28426 26449 | 21722 || 22014 168.5
20ct 6-Oct 14:10 8:46 326160 2644.9 20293 | 22014 || 20740 7430
6-Oct 9-0ct 9:20 12:45 271500 27142 23836 | 21384 1538.7 930.3
90ct | 130ct | 13:21 10:28 335220 23836 21763 | 26413 || 25509 2977
130ct | 160ct | 1100 | 1008 255900 2176.3 20149 | 25509 || 22124 499.9
160ct | 200t | 1035 | 1035 345600 2014.9 20708 | 22124 1983.5 173.0
200ct | 23-0ct | 1035 | 1245 267000 2070.8 21709 | 27316 || 20544 S77.1
230ct | 27-0ct | 13:30 8:35 327900 21709 21718 | 2054.4 17563 207.2
270ct | 300ct | 953 12:55 270120 21718 22365 | 20010 || 24n17 364.6
300ct | 3INov | 1325 8:50 329100 22365 22066 | 2477 || 21093 3923
INov | 6Nov 9:25 11:12 265620 2206.6 23064 | 21093 19116 97.9
6Nov | toNov | 1205 | 11:00 341700 2306.4 23538 | 27358 || 23073 381.4
10Nov | 13Nov | 11:55 | 1018 253200 23535 20515 | 23073 || 2127 4966
13Nov | 17Nev | 1050 | 1033 344580 2051.5 an3s | 21127 || 21403 -98.9
17Nov | 20Mov | 1108 | 1030 256920 21138 1819 | 21493 1968.7 4754
2080v | 25Nov | 1110 | 1020 429000 2556.7 20534 | 27963 || 27022 $97.4
25-Nov | 4-Dec 1mos | 1012 774420 2053.4 19929 | 27022 || 24386 3241
4Dec | 18Dec | 10:50 | 13:46 1220160 19929 17002 | 24386 1421.2 13101
18Dec | 23-Dec | 1406 | 1035 418740 3094.5 30926 | 30595 || 27622 299.2
23Dec | 31-Dec | 1105 | 1046 690060 3092.6 26821 | 27622 || 26673 505.4
31-Dec | 8-fan 11:20 | 13es 698700 2682.1 21037 | 26673 || 26014 644.3
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR WATER DEPTH AND TEMPERATURE

INFILTROMETER D-1 (W-N)
START START END END AVG. START END AVG.

WAT.DEPTH| WATER | WAT.DEPTH| WATER WATER WATER WATER WATER TEMP.

DATE READING DEPTH READING DEPTH DEPTH TeMP TEMP TEW CHANGE
(n) (in.) (in.) (in) (in) (oF) (of) of {oF)
14-Sep 300 | 1100 3.00 11.00 11.00 82 73 78 9
15-Sep 3.00 11.00 275 1075 10.88 7 72 73 ]
16-Sep 275 1075 278 1075 1075 72 74 73 2
17-Sep 275 1075 278 1075 1078 74 74 74 0
18-Sep 218 1075 278 1075 1075 74 74 74 )
19-Sep 2758 1075 275 1075 1075 74 74 74 0
21-Sep 278 1075 2.50 10.50 10.63 74 75 75 1
22-Sep 2.50 10.50 2.50 10.50 1050 75 7 76 2
23-Sep 250 1050 2.50 10.50 10.50 7 76 - 7 X
24-Sep 250 1050 3.00 11.00 107§ 76 67 72 )
25-Sep 3.00 11.00 2.75 10.75 10.88 67 6s 66 2
26-Sep 275 1075 3.00 11.00 10.88 65 6s 65 0
29-Sep 3.00 i 11.00 3.00 11.00 11.00 6s 70 68 s
30-Sep 3.00 " 11.00 2.75 10.75 10.88 70 64 67 %
1-0ct 27s 1078 2.50 10.50 1063 64 62 63 2
20ct 2.50 10.50 2.50 10.50 10.50 62 61 62 )
6-0ct 2.50 10.50 378 n.rs 1.13 61 s8 60 3
90ct 375 11.75 475 12.75 1225 s8 66 62 8
13-0ct 4758 1275 3.00 11.00 11.88 66 52 ) -14
16-0ct 3.00 11.00 3.00 11.00 11.00 52 63 58 )
20-0ct 3.00 11.00 3.00 11.00 11.00 63 53 58 -10
23.0ct 3.00 11.00 278 10.75 10.88 53 s7 ss 4
27-0ct 275 1075 2.75 10.75 1075 s? 59 s8 2
30-0ct 278 1075 250 10.50 1063 59 59 59 )
3-Nov 250 10.50 278 1075 1063 59 64 62 s
6-Nov 275 1075 3.50 11.50 11.13 64 s7 61 K
10-Nov 350 11.50 328 1.2s 11.38 57 s0 s4 K
13-Nov 3.25 11.25 3.50 11.50 11.38 50 58 s4 8
17-Nov 3.50 11.50 3.50 11.50 11.50 58 4s 52 -3
20-Nov 3.50 11.50 3.50 11.50 11.50 4s 50 48 5
25-Nov 3.50 11.50 3.2 1.2s 11.38 50 59 55 9
4-Dec 328 1n.2s 3.50 11.50 138 59 46 53 13
18-Dec 3.50 11.50 3.50 11.50 11.50 46 46 46 )
23-Dec 3.50 11.50 3.50 11.50 11.50 46 46 46 0
31-Dec 1.50 11.50 3.50 11.50 11.50 46 46 46 )
8-an 3.50 11.50 4.00 12.00 11.75 46 s8 52 12
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

DATA SHEET FOR TENSIOMETER READINGS

INFILTROMETER D-1 (W-N)
GROUP NUMBER 1 GROUP NUMBER 2 GROUP NUMBER 3 AVERAGE

TENSIOMETER READINGS

DATE | DAY | 6INCH | 12 INCH | 18 INCH 6INCH | 12 INCH | 18 INCH GINCH [ 12INCH | 18INCH || 6INCH | 12INCH | 18 INCH

(cb) (cb) {cb) (cb) (cb) {cb) (cb) {cb) (cb) {cb) (cb) | (cb)

1 0 0 0 0 0 0 0 0 .0 0 0 0
14-Sep 3 32 12 21 28 12 0 32 20 20 N 15 14
15-Sep 4 12 24 26 6 15 16 8 22 29 9 20 24
16-Sep H] 1 22 28 0 18 16 0 22 28 4 20 23
17-Sep 6 8 14 23 0 12 16 2 18 27 3 15 22
18-Sep 7 3 12 22 2 16 14 0 7 22 2 1s 19
19-Sep 8 4 10 19 0 12 13 2 15 23 2 12 18
21-Sep 10 4 9 18 0 10 12 2 12 20 2 10 17
22-Sep n 4 8 18 0 10 12 2 " 18 2 10 16
23-Sep 12 2 8 16 0 10 10 2 10 18 - 1 9 15
24-Sep 13 2 2 14 0 8 9 0 10 15 1 7 13
25-Sep 14 2 4 16 0 . 10 10 0 12 20 1 9 15
26-Sep 1S 6 S 16 0 8 10 0 12 22 2 8 16
29-Sep 18 0 2 15 0 H 9 0 9 18 0 H 14
30-Sep 19 0 2 14 0 6 8 0 10 16 0 6 1
1-Oct 20 0 2 15 0 7 9 0 10 20 0 6 15
2-Oct 21 0 2 16 0 8 10 0 12 21 0 7 16
6-Oct 25 0 0 12 0 2 8 0 8 17 Y 3 12
9-Oct 28 0 0 12 0 2 7 0 8 18 0 3 12
13-Oct 32 0 0 10 0 0 2 0 4 4 0 ! 9
16-Oct 35 0 0 8 0 0 0 0 4 14 0 ! 7
20-Oct 39 o 0 8 0 0 2 0 7 16 0 2 9
23-Oct 42 0 0 0 0 0 5 0 7 7 0 2 7
27-0ct 45 0 0 8 0 0 0 0 7 15 0 2 8
30-Oct 49 0 0 8 0 0 2 0 7 12 0 2 7
3-Nov 53 0 o 4 0 0 1 0 4 12 0 1 6
6-Nov 56 0 0 2 0 0 0 0 4 10 0 1 4
10-Nov | 60 0 0 4 0 0 o 0 4 16 0 1 7
13Nov | 63 0 0 6 0 0 0 0 4 13 0 1 6
17Nov | 67 0 0 2 0 0 0 0 6 14 0 2 H]
20-Nov | 70 0 0 2 0 0 0 0 4 14 o 1 -
25-Nov 75 0 0 0 0 0 0 0 2 10 0 1 3
4-Dec 84 0 0 0 0 0 0 0 4 13 0 1 4
18-Dec 97 0 0 0 0 0 0 0 4 12 0 1 4
23-Dec | 102 0 0 0 0 0 0 0 0 0 0 0 0
31-Dec | 110 0 0 0 0 0 0 0 0 10 0 0 3
8-Jan 118 0 0 0 0 0 0 0 0 0 0 0 0
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DATA SHEET FOR SWELL DATA CALCULATION SHEET FOR FLOW-RATE AND ADJUSTMENT VALUES
INFILTROMETER D-1 (W-N) INFILTROMETER D-1 (W-N)
EST. FLOW] %OF Q
. SWELL INFORMATION (mm) DUETO | TOTAL | WHEN BAG
READING | READING | DAY DAY | Ave. Q AVG | TEMP. CHG.| FLOW | WAS OFF
DATE TIME__ | NUMBER | S9 s2 s3 4 NO. | SWELL| (mi) | DAYNO. | (cnvsec) | (mi) (ml) _ (mi)
1 [)
14-5ep | 16:49 3 916 | s24 | sss | sos 3 308 | 4423 2 730608 | -1500 139 9
15:Sep | 1545 4 913 | s28 | s43 | 811 4 328 . . - -16.7 - -
16:5ep | 1410 5 918 | s26 | 478 | 818 s 465 | 8147 4 211607 | 333 4.1 27
175ep | 1400 ] 920 | 528 | s48 | sos 6 305 | 2077 6 1.60£-07 0.0 0.0 1”2
18-5ep | 15:34 7 912 | s1.2 | s46 | 813 7 358 . . - 0.0 - .
19-5ep | 1051 8 904 | 527 | 544 | s07 8 360 | s65.0 7 1.5se07 | o0 0.0 114
21sep | 1256 10 | 910 )] s27 | s44 | 018 10 | 318 | 667 9 166607 | 16.7 25 2
225ep | 1425 1 912 | s2s | s43 | 817 " 323 | 3319 10 1.686-07 | 333 10,0 5
23sep | 928 12 912 | s31 | sa7 | ero 12 | 203 | 2178 1" 156807 | -16.7 6.0 9
24.5ep | 11:05 13 912 | s3.0 | s43 | 817 13 | 310 406 12 212608 | -1500 369.5 7
25-5ep | 13:57 ] 9.6 | s3.s | sas | ss2 14 | 00s | 2977 13 139607 | 333 1.2 10
26Sep | 1027 15 986 | 541 | s46 | 883 15 | 075 | 2642 1 1.53607 | 0.0 0.0 7
295ep | 13:.03 18 | ns7 ] ss7 | sse | 1052 18 | -1065 | 9494 16 1.53c07 | 833 88 )
30Sep | 1048 19 | 1084 | ssa | ss6 | 944 19 | -s23 | 4790 19 238607 | -1000 209 s
1-0ct 14:20 20 | 1000} s49 | ss2 | se3 20 | -198 | 1592 19 8.55€-08 | -333 209 4
2-0ct 12:52 21 986 | 546 | 550 | e83 21 | -098 | 1685 20 8.55c08 | -167 9.9 6
6-Oct 235 2s | w77 | ses | sy | 963 2s | -600 | 7430 2 9.81E-08 | -50.0 67 3
9-Oct 12:04 28 | 1205 | 1071 | 626 | 633 28 |-1523] 9303 26 148607 | 1333 143 6
130t | 940 32 [ 1215 )] 636 | 637 | 109.2 32 |-163s| 2077 30 3.826-08 | -2333 78.4 1
16-0ct | 8:04 3s | 1037 | 634 | 644 | o075 35 | 910 | 4999 3 8.41E08 | 1833 36.7 4
200ct | 1043 39 | 1039 | 634 | 644 | 970 3 | 903 | 1730 37 2.166-08 | -166.7 963 0
23-0ct | 1341 42 | 1w031] e3s | 638 | 976 2 | a8s | s 40 9.3108 | 667 16 s
270ct | 947 46 995 | 625 | 638 | 94.0 46 | 680 | 2972 4s | 390e08 | 333 n2 s
300ct | 11:06 49 995 | 619 | 625 | 924 49 | -s93 | 3646 4 5.81£-08 0.0 0.0 2
3-Nov 8:22 s3 | 1w70) 61.5 | 634 | 988 s3 | -0.53 | 3923 51 513608 | 833 212 2
6Nov | 1033 s6 | 1171 | s29 | s33 | noa s6 |-1270| o979 s4 1.59:08 | -116.7 119.2 4
10Nov | 1005 60 | 1239 | 628 | 637 | 1275 60 | -2113| 3814 58 4s1e-08 | -ne7 30.6 1
13-Nov | 938 63 | 1320 | 640 | 654 | 1385 63 | -2683 | 496 61 8.446-08 | 1333 2638 4
17-Nov | 9:38 67 994 | 634 | 641 | 1020 67 | 908 | -989 6s -1.246:08 | -216.7 219.1 1
20M0v | 938 70 | 1003 | 636 | €3 | 987 70 | -1050] 4754 68 797608 | 833 178 3
25Nov | 938 75 | 1070 | 669 | 66 | 1163 75 | -1593 ] s974 72 6.00¢-:08 | 1500 250 3
4-Dec 9:38 84 | 1084 | 643 | ess | 1045 84 | -1260 | 324 79 1.806-08 | -216.7 66.9 1
18-Dec 97 13101 9 4.62€-08 0.0 0.0 2
23-Dec 102 2992 100 | 3.08¢-08 0.0 0.0 1
31-Dec 110 505.4 107 | 3.1se-08 0.0 0.0 1
8-an 118 644.3 s | 307608 | 2000 31.0
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

CALCULATION SHEET FOR HYDRAULIC CONDUCTIVITY

INFILTROMETER D-1 (W-N)

x10-7
x10-7 WATER W. FRONT SWELL
DAY NO. 1 DEPTH DEPTH GRADIENT |
{cmvsec) (in) (in) {emvsec)

3 07 11.00 123 9.91 0.73

4 - 10.88 1.60 7.80 -

4] 2.1 10.75 1.99 6.40 2N

6 16 10.75 239 5.50 1.60

7 - 10.7§ 2.81 482 -

8 1.5 10.75 3.14 4.43 155
10 1.7 10,63 .97 3.68 1.66
n 1.7 10.50 4.39 339 1.68
12 1.6 10.50 4N 323 1.56
13 02 10.75 S.14 3.09 0.21
14 14 10.88 5.59 295 1.39
15 1.5 10.88 593 283 1.53
18 1.5 11.00 448 345 1.53
19 24 10.88 4.7 3.3 238
20 0.9 10.63 5.00 3.13 0.86
21 09 10.50 5.23 3.0t 0.85
25 1.0 1113 6.20 2.80 0.98
28 1.5 12.25 6.97 2.76 1.48
32 04 11.88 795 249 0.38
35 08 11.00 8.68 227 0.84
39 0.2 11.00 an 213 0.22
42 0.9 10.88 812 2.34
46 0.4 10.75 8.86 2.21 0.39
49 0.6 10.63 9.46 212 0.58
53 0.5 10.63 1021 2.04 0.51
S6 0.2 1113 10.80 203 0.16
60 0.5 11.38 11.58 1.98 048
63 0.8 11.38 1215 1.94 0.84
67 -0.1 11.50 12.93 1.89 0.12
70 08 11.50 13.5¢ 1.85 0.80
75 0.6 11.38 14.96 1.76 0.60
84 0.2 11.38 16.76 1.68 0.18
97 0.5 11.50 19.48 1.59 0.46

102 03 11.50 2048 1.56 0.3%
110 03 11.50 22,08 1.52 032
118 04 11.75 23.68 1.50 0.40
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATF PROJECT INFORMATION INFILTROMETER F-1 (W-C)
DATA SHEET
PROJECT:{Dynamic Compaction Test, NUMBER OF TENSIOMETERS USED:) 9
LOCATION:|E and 4 road NOMINAL DEPTHS (N.):| 6 12 18
CLIENT:|WSRC NUMBER AT EACH DEPTH:| 3
ENGINEER:|Scott R. McMulin ACTUAL TP DEPTH (N 7 13 19
DATE AND TIME INSTALLED | 9/11/92  14:45
ITEM TESTED:| Kaolin Test cap AVERAGE DEPTH (IN.):| 12
REQUIRED K (cWSEC):|  1x10-7
TEST AREA THICKNESS (FT.): 3 INITIAL TENSIOMETER READINGS
NUMBER OF LIFTS: 6 pATE| 9/11/92
LOOSE LIFT THICKNESS (IN.): 8 GROUP 1:
BOTTOM BOUNDARY:|  sandy ctay Ginchl 20
COMPACTION EQUIPMENT TYPE:]  Cat 3158 12inch] 34
18inch] 34
uQUOLMT (%) 64 GROUP 2:
PLASTIVC LIMIT (%): 32 Ginch| 24
PLASTICITY INDEX (%): 32 12inch] 32
PERCENT FINES: 2 18inch] 32
PERCENT BENTONITE ADDED: 0 GROUP 3:
MAXIMUM DRY DENSITY (PCF) Ginch] 23
OPTIMUM MOISTURE (%): 12inch] 32
AVERAGE DRY UNIT WEIGHT (PCF): 18inch| 32
AVERAGE COMPACTION Wm(%):
INITIAL SWELL GAGE READINGS (MM):
AREA OF OUTER RING (CM2): 126451 1] 244
AREA OF INNER RING (CM2): 23226 2 27
DATE OF RING INSTALLATION: 9/11/92 LY
DATE AND TIME RINGS FILLED : 9/11/92 4 39
INITIAL AVERAGE WATER DEPTH (IN.):] 128
INITIAL WATER DEPTH READING (IN.): 9
TOTAL FLOW, Q, (mi): m
TOTL FLOW DUE TO SWELL, Qs, (ml):| 125415

"
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

DATA SHEET FOR WATER BAGS
INFILTROMETER F-1 (W-C)
‘ BAG 1 BAG 2
BAG CONNECTION AND DISCONNECTION t INMAL FINAL | NITIAL FINAL NET
WIERVAL | | weeHT || weieHT | weGHT || weeHT || cHanee
DATE ON | DATEOFF | TIME ON | TIME OFF TIME @ @) @ ) @
115ep | 145ep | 1445 | 1508 260580 3926.5 31976 | 38669 || 33109 1284.9
14:Sep - 15:53 . . 31976 . 33109 - .

. 16-Sep - 14:00 166020 . 2595.9 . 32727 639.9
16Sep | 175ep | 1543 | 1357 80040 2595.7 26813 | 32727 || 29678 2193
17:Sep . 14:46 . . 2681.3 . 2967.8 . .

- 19:Sep . 10:30 157440 . 24715 . 2659.8 511.8
19Sep | 21:5ep | 11:43 | 11:56 173580 24778 2097.1 | 26598 || 2484.4 555.8
21-5ep | 22sep | 1349 | 134 86160 2097.1 16453 | 24844 || 26934 2428
22Sep | 23sep | 1407 | 1122 76500 1645.3 15198 | 26934 {| 26107 208.2
23sep | 24sep | 1202. | 1102 82800 1519.8 16529 | 26107 || 23401 137.5
24-5ep | 25sep | 1202 | 1337 || 92100 33314 32235 | 33968 || 32091 2956
25Sep | 26-sep | 1424 | 1105 74460 32235 31565 | 32000 || 30383 2378
26-Sep | 20Sp | M:30 | 1353 267900 3156.5 26589 | 30383 || 27251 8108
29Sep | 30Sep | 14:45 | 1449 86640 2658.9 2n192 | 27280 || 20747 590.1
305ep | 10t | 1506 | 1332 80160 27192 26206 | 20747 || 20346 138.7
10t | 20ct | 1402 | 1336 84840 26206 23690 | 20346 || 21228 163.4
20ct | 60t | 1412 8:47 326100 2369.0 16430 | 21228 || 22855 563.3
60ct | 90t 9:22 12:48 271560 1643.0 16054 | 22855 || 16470 676.0
90ct | 130ct | 131 | 1020 335640 2620.8 2851.6 | 26034 || 21262 2464
13-0ct | 160ct | 11:02 | 1006 255840 2851.6 27668 | 21262 || 17434 467.6
160ct | 200ct | 1037 | 1036 345540 2766.8 25966 | 26134 || 24m1s 3021
200ct | 2300t | 1m0 | 1247 264960 2596.6 21779 | 24s15 || 18150 4852
230t | 2700 | 1332 8:40 328080 277119 26420 | 27863 || 26026 3196
27:0ct | 300t | 1000 | 1257 269820 2642.0 23550 | 26026 || 24808 399.8
300ct | 3Nov | 1337 8:53 328560 2355.0 22283 | 24898 || 22961 3204
INov | GNov | 9:26 11:13 265620 22283 23414 | 22061 || 20024 1806
6Nov | 10Mov | 1207 | 1102 341700 23414 20490 | 20024 || 18779 4169
10Nov | 13Nov | 1200 | 1006 252960 2990.2 29825 | 30444 || 24663 585.8
13Nov | 17Nov | 10:51 10:34 344580 2982.5 27345 | 24663 2627 87.3
17Nov | 20Nov | 11:09 | 1032 256980 27345 26561 | 2627 22515 4539
20Nov | 25Mov | 12 | 1022 429000 2656.1 22303 | 22515 || 21578 5195
25Nov | 4Dec | 11:08 | 104 774360 22303 19581 | 2157.8 || 19256 504.4
40ec | 18Dec | 1055 | 1347 1219920 || 33827 20274 | 32465 || 21788 23930
18Dec | 23-Dec | 1418 | 1036 418680 3072.4 29084 | 32157 || 30583 3214
23-Dec | 31Dec | 11:07 | 1048 690060 2908.4 25045 | 30583 || 28867 575.5
31:0ec | 8aan | 122 | 13:27 698700 2504.5 26503 | 28867 || 21303 6106




BB 1591, 1504 ( x1pudddy

0f

SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR WATER DEPTH AND TEMPERATURE

INFLTROMETER F-1 (W-C

START START END END AVG. START END AVG,
WAT. DEPTH WATER WAT. DEPTH WATER WATER WATER WATER WATER TEMP.
DATE READING DEFTH READING DEPTH DEPTH TEMP Temwp TEWP CHANGE

{in) {in.) (in.) (i) _(in) {oF)_ {oF) oF (oF)

14-Sep 9.00 1275 9.00 12.75 12.78 84 74 79 -10
. 9.00 1278 278 6.50 9.63 74 72 LE) -2
16-Sep 275 6.50 9 12.75 9.63 72 73 73 1
17-Sep 8.00 1275 9,00 12.75 1275 7 2 73 -1
18-Sep 9.00 1278 9.00 12.75 12.75 72 74 73 2
19-Sep 8.00 1275 9.00 12.75 12.75 74 75 75 1
21-Sep 9.00 1275 8.75 12.50 1263 75 75 75 0
22-Sep 875 12.50 8.75 12.50 16.25 75 7 76 2
23-Sep 8.75 12.50 8.7 12.50 16.25 I44 75 76 -2
24-Sep 875 12.50 9.00 12.75 16.50 75 67 n -8
25-Sep 9.00 1275 9.25 13.00 16.75 67 63 65 4
26-Sep 9.25 13.00 9.25 13.00 16.75 63 63 63 0
29-Sep 9.25 13.00 9.00 12.75 16.50 63 69 66 6
30-Sep 9.00 1275 9.00 12.78 16.50 69 64 67 -5
1-Oct 9.00 1275 9.00 12.75 16.50 64 62 63 -2
2-Oct 9.00 1275 9.00 12.75 16.50 62 60 61 2
6-Oct 9.00 1278 10.00 13.75 17.50 60 $6 58 -4
9-Oct 10.00 13.78 11.25 15.00 18.7§ 56 65 61 9
13-Oct 11.28 15.00 9.25 13.00 16.75 65 59 62 %
16-Oct 9.25 13.00 9.00 12.75 16.50 S9 63 61 4
20-Oct 9.00 - 1278 9.00 12.75 16.50 63 54 59 -9
23-Oct 9.00 1275 9.00 12.78 16.50 54 57 56 3
27-Oct 9.00 1275 8.75 12.50 16.25 L14 58 58 1
30-Oct 875 12.50 8.75 12.50 16.25 58 63 61 S
3-Nov 8.75 12.50 9.00 12.75 16.50 63 64 64 )
6-Nov 9.00 1275 9.50 13.25 17.00 64 S8 61 -6
10-Nov 9.50 13.2§ 9.00 12.78 16.50 58 49 54 -9
13-Nov 9.00 1278 9.75 13.50 17.25 49 S8 sS4 9
17-Nov 9.75 13.50 9.25 13.00 16.75 58 46 52 ~12
20-Nov 9.25 13.00 9.25 13.00 16.75 46 47 47 1
25-Nov 9.25 13.00 9.50 13.2§5 17.00 47 58 53 n
4-Dec 9.50 13.25 9.00 12.75 16.50 58 45 52 -13
18-Dec 9.00 1275 9.25 13.00 16.75 A5 45 45 0
23-Dec 925 13.00 9.25 13.00 16.75 45 45 45 0
31-Dec 9.25 13.00 9.25 13.00 16.75 45 45 45 0
8-han 9.25 13.00 10.00 1375 17.50 45 57 51 12
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SEALED DOUBLE-RINGED ..TROMETER DATA, DCF TEST

DATA SHEET FOR TENSIOMETER READINGS

e 159, 1504 ( xtpuaddy .

|INPLTROMETER F-1 (W-C)
GROUP NUMBER 1 GROUP NUMBER 2 GROUP NUMBER 3 AVERAGE
TENSIOMETER READINGS
OATE | DAY{ emcH | 12incH]| tamNcH || 6mcH | 12mcH] 1aNcH] | sincH [ 12NeH | 18 INeH [ e e [ 12 INenT] 18 INcRt
{cb) (cb) (eb) 1] (cb) (cb) {cb) {cb) (cb) (cb) {cb) (cb) {cb)
1 .
14Sep | 3 0 22 28 0 ()] 28 3 20 24 1 14 27
. 4 o 20 29 0 0 29 2 18 24 1 13 27
16Sep | S 0 20 29 0 0 28 2 16 24 1 12 27
175ep | 6 0 20 29 0 0 29 2 18 24 1 13 27
18Sep | 7 0 16 25 0 0 24 o 14 20 0 10 23
198ep | 8 0 16 24 o 0 24 0 12 18 0 9 22
21sep | 10 0 1] 22 0 0 22 (] 12 18 0 9 21
22sep | N 0 14 20 (] 0 20 0 " 15 0 8 18
23s5ep | 12 0 1?2 18 0 0 20 ()] 10 15 0 ? 18
24-5ep | 13 0 1" 0 0 0 18 0 9 18 ] 7 12
25Sep | 14 ()] 12 0 o 0 20 ()] 12 18 ()] 8 13
26Sep | 15 0 n 2 0 0 20 0 12 20 0 8 14
29Sep | 18 0 8 ' 0 0 16 0 8 16 0 5 "
30Sep | 19 0 0 2 (] 0 17 0 8 16 0 3 12
1-0ct | 20 o 8 2 0 0 16 0 9 16 0 6 1"
20t | 21 0 9 2 0 0 18 ()] 8 16 0 6 12
6oct | 25 (] 4 0 0 0 12 0 6 14 0 3 9
90ct | 28 o 6 2 0 0 10 0 6 12 ()] 4 8
130t | 32 0 4 0 0 0 8 0 4 10 0 3 6
160ct | 35 o 2 0 0 0 0 0 2 8 ] 1 3
200ct | 39 0 0 ()] 0 0 0 0 2 4 0 1 1
230ct | 42 0 0 2 0 0 1 0 1 5 o 0 3
270ct | 4% o o 2 0 0 3 0 0 6 0 0 4
300ct | 49 ()] 0 1 0 0 7 o 2 8 0 1 5
3Nov | 53 0 2 0 0 0 10 0 2 4 0 1 5
6Nov | S6 0 2 0 0 0 4 0 0 4 0 1 3
10-Nov | 60 0 0 2 0 (] 0 0 2 2 o 1 1
13-Nov | 63 (] 0 0 o 0 0 0 0 4 ) 0 1
174ov | 67 0 (] 0 0 0 0 0 0 2 0 0 1
20Nov | 70 0 0 0 0 0 0 0 0 2 0 0 1
25Nov | 75 0 0 2 0 0 0 0 0 2 0 0 1
4Dec | 84 ) 0 ] o () 0 0 0 2 0 0 1
18-Dec | 97 0 0 0 ] )] (] 0 o 0 o 0 o
23-Dec | 102 0 0 0 ] 0 0 0 0 () o (] 0
31-Dec | 110 ] 0 0 ] 0 0 (] 0 0 0 0 0
8-n_ | 118 0 0 0 0 0 0 0 0 0 0 0 0
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR SWELL DATA CALCULATION SHEET FOR FLOW-RATE AND ADJUSTMENT VALUES
INFILTROMETER F-1 (W-C) _ INFILTROMETER F-1 (W-C)
EST. FLOW| %OF Q
SWELL INFORMATION (mm) DUETO | TOTAL | WHEN BAG
READING | READING | DAY AvG. | opav Q AVG ' TEM. cH6.| row | wasorF
DATE T™ME_ | MMBER | $1 $2 s3 s4_ |llswar| wo. (m) | pAYNO. | (emvsec) | (mi) (ml) (mi)
145ep | 18:28 3 350 | 496 | 340 | 210 |] 028 | 3 1284.9 2 212607 | 1667 130 12
15-Sep | 16:05 4 340 | 487 | 348 | 207 || o008 4 . . . 333 . .
16Sep | 14:53 5 339 | 474 | 343 | 199 || o7 5 639.9 4 1.66E07 | 167 26 20
17-5ep | 16:08 6 341 | 487 | 348 | 207 || o093 6 2193 6 118607 | -16.7 76 9
18-Sep | 15:50 7 350 | 471 ] 338 | 210 |} o057 7 - . . 333 - -
19-5ep | 10:59 ) 354 | 420 | 333 | 210 ] 070 8 s11.8 7 140607 | 16.7 33 14
21Sep | 1315 10 | 344 | 533 | 398 | 197 || 315 ] 10 555.8 9 1.38€-07 0.0 0.0 20
225ep | 14:41 1 315 | so6 | 368 | 168 || 027 | n 2428 10 121607 | 333 13.7 4
23Sep | 945 12 318 | 495 | 370 | 179 || 040 | 12 208.2 n 117607 | -333 16.0 5
24sep | 1115 13 339 | s1t | 393 | 196 || 233 | 13 137.5 12 715608 | -1333 97.0 9
25Sep | 14:08 " a3es | 14 295.6 13 138607 | -66.7 226 9
26sep | 1033 15 356 | 572 | 443 | 204 |} 573 | 15 237.8 ) 1.38€-07 0.0 00 s
29Sep | 13:13 18 361 | 604 | 463 | 215 || 743 | 18 8108 16 1.30-07 | 1000 123 15
30Sep | 11:16 19 352 | sty | 389 | 207 |} 283 | 19 590.1 19 29307 | -833 140 7
1-0ct 14:35 20 | 357 ] s30 | 407 | 210 || 395 | 20 138.7 19 745608 | -333 24.0 3
2-0ct 12:58 21 356 | s36 | 399 | 204 || 373 | 2 163.4 20 8.206-08 | -333 204 4
6-Oct 9:45 25 385 | 604 | 474 | 212 || 823 | 25 563.3 2 7.44608 | -66.7 18 4
9-Oct 12:10 28 445 | 656 | sas | 283 || 1458 | 28 676.0 26 107607 | 1500 | 222 3
13-0ct 9:50 32 439 | 723 | s76 | 294 || 17as | 32 2464 30 316608 | -1000 406 3
16-Oct 216 35 | 460 | 692 | s60 | 299 || 1663 | 35 4676 33 787608 | 667 143 3
200ct | 1058 39 | 461 | 684 | sa7 | 303 || 1623 ] 39 302.1 37 3.76608 | -1500 497 3
23-0ct | 14:06 a2 461 | 685 | ssa | 293 |} 1610 | 42 4852 40 7.88608 | 500 103 4
27-0ct 954 |\ 46 450 | 663 | s23 | 272 || 1405 | 48 3196 4 419608 | 167 5.2 6
300t | 1120 4 443 | 635 | 480 | 287 || 1248 | a9 399.8 47 6.386-08 | 833 208 3
3-Nov 827 53 446 | 591 | 442 | 255 |] 970 | s3 3204 51 420608 | 167 5.2 2
6-Nov 10:40 56 443 | 596 | 443 | 280 || 1040 ] s 180.6 54 2.936-08 | -1000 $5.4 3
10-Nov | 10:40 60 | 432 | s98 | 452 | 271 [] 1018 ] 60 4169 58 s.25e:08 | -1500 360 6
13-Nov | 1040 63 as7 | 611 | 453 | 204 || 1173 | 63 585.8 61 9.976-08 | 1500 256 3
17-Nov | 1024 67 454 | 630 | 473 | 279 || 1225 | 7 87.3 65 1.00e:08 | -2000 | 2291 2
20Nov | 1024 70 | 493 | 634 | 481 | 283 || 1363 ]| 70 4539 68 760608 | 167 3.7 4
25Nov | 10:24 75 so6 | 71 | s36 | 334 || 252 | 75 5195 72 521608 | 1833 353 3
4-Dec 10:24 84 474 | 697 | s22 | 300 [| 1618 | 84 504.4 79 2.806-08 | -216.7 430 3
18-Dec o7 2393.0 9 8.45€-08 0.0 0.0 3
23-Dec 102 3214 100 | 331808 0.0 0.0 1
31-Dec 10 575.5 107 | 3.59c-08 0.0 0.0 2
8-Jan 118 6106 115 | 3.76e08 | 2000 328
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SEALED DOUBLE-RINGED .TROMETER DATA, DCF TEST

CALCULATION SHEET FOR HYDRAULIC CONDUCTIVITY
INFILTROMETER D-1 (W-C

x10-7

x10-7 WATER W. FRONT SWELL
DAY NO. | DEPTH DEPTH GRADIENT |
{cm/sec) (in) (i) {cm/sec)

2 2.1 12.75 1.5 9.45 212

- - 9.63 - - -
4 1.7 9.63 . 4.00 3.40 1.66
6 1.2 1275 5.50 332 1.18

- - 12.75 - - -
7 1.4 12.75 077 17.60 1.40
9 14 12,63 0.99 13.80 1.38
10 12 16.25 116 14.98 1.2}
11" 1.2 16.25 1.27 13.81 17
12 0.7 16.50 1.37 13.01 on
13 14 16.75 1.49 12.23 1.38
14 14 16.75 1.60 11.46 138
16 1.3 16.50 1.82 10.08 1.30
19 29 16.50 2.06 9.03 293
19 0.7 16.50 217 8.62 0.74
20 08 16.50 227 8.26 0.83
23 0.7 17.50 2.54 7.89 0.74
26 (A 18.75 293 7.40 1.07
30 03 16.75 3.32 6.05 032
33 08 16.50 370 5.46 0.79
37 04 16.50 4.09 5.03 0.38
40 08 16.50 449 4.68 0.79
44 0.4 16.25 4.87 4.34 0.42
L 14 0.6 16.25 5.26 4.09 0.64
S1 0.4 16.50 5.65 3.92 0.42
54 03 17.00 6.04 382 0.29
se 0.s 16.50 643 3.57 0.53
61 1.0 17.25 15.34 212 1.00
(1] 0.1 16.75 16.21 203 0.1
68 08 16.75 17.08 1.98 0.76
72 0.5 17.00 18.08 1.94 0.52
79 03 16.50 19.83 1.83 0.28
91 0.8 16.75 2273 1.74 0.84
100 03 16.75 25.10 1.67 033
107 04 16.75 26 1.63 0.36
1S5 0.4 17.50 28.73 1.61 0.38
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATF PROJECT INFORMATION
DATA SHEET

PROJECT:| Dynamic Compaction Test,
LOCATION: IE and 4 road
CUENT:|WSRC
ENGINEER:|Scott R. McMullin

fTEM TESTED:| Kaolin Test cap

REQUIRED K (CWSEC):|  1x10-7
TEST AREA THICKNESS (FT.): 3
NUMBER OF LIFTS: 6
LOOSE LIFT THICKNESS (IN.): 8
BOTTOM BOUNDARY:| _ sandy clay
COMPACTION EQUIPMENT TYPE:|  Cat 8158
LIQUID LIMIT (%)] 64
PLASTIVC LMIT (%): 32
PLASTICITY INDEX (%): 32
PERCENT FINES: 2
PERCENT BENTONITE ADDED: 0
MAXIMUM DRY DENSITY (PCF)|
OPTIMUM MOISTURE (%):
AVERAGE DRY UNIT WEIGHT (PCF):
AVERAGE COMPACTION Wm(%):
AREA OF OUTER RING (CM2): 126451
AREA OF INNER RING (CM2): 23226
DATE OF RING IRSTALLATION: 9/3/92
ocre AND TIME RINGS FILLED : 9/3/92

INFLTROMETER H-1 (W-S)

NUMBER OF TENSIOMETERS USED:
NOMINAL DEPTHS (IN.):

NUMBER AT EACH DEPTH:
ACTUAL T DEPTH (IN.):

DATE AND TIME INSTALLED :
AVERAGE DEPTH (IN.):

INITIAL TENSIOMETER READINGS
DATE:
GROUP 1:
6 inch

12 inch
18 inch
GROUP-2:
6 inch

12 inch
18 inch
GROUP 3:
6 inch

12 inch
18 inch

INITIAL SWELL GAGE READINGS (MM):

oW N -

INITIAL AVERAGE WATER DEPTH (IN.):
INITIAL WATER DEPTH READING (IN.):

TOTAL FLOW, Q, (ml):
TOTL FLOW DUE TO SWELL, Qs, (mi):

w a0

7
9/3/92
12

9/3/92

52
34
22

36
22
19

46
38
29

574
722
359
21.8

6.8
3

318
125415

12

13
17:25

18

19




erec] 1oL isod q xipuaddy .

SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

DATA SHEET FOR WATER BAGS
INFILTROMETER H-1 (W-S)
BAG 1 BAG 2
|BAG CONNECTION AND DISCONNECTION t INFTIAL FINAL | WNITIAL FINAL NET
WTErvAL || weisHT || weeHt | weeHT || weeet || cHANGE
DATE ON _DATE OFF _ TIMEON _ TIME OFF ™E (™) (@) (@) (@) (2)

35ep | dsep | 1725 - . 3871.0 . 3658.0 . .
4Sep | SSep . . . . . - . -
SSep | 10Sep . 12115 586200 . 31186 . 3185.7 1254.7
105ep | 14-5ep | 1245 | 1505 354000 3387.3 14742 | 31557 || 284800 22207
145ep | 15Sep | 1547 . . 37388 . 2848.1 . .
15Sep | 16-Sep . 14:02 166500 . 3208.1 . 2623 916.5
16Sep | 175ep | 1540 | 1358 80280 3208.1 30421 | 24623 || 21926 4357
17-Sep . 14:41 . . 3042.1 . 21926 . .

. 19-Sep . 10:31 157800 . 24781 ; 1999.0 7576
195ep | 21Sep | 11:42 | 11:57 173700 24781 18999 | 19900 || 17465 8307
21-5ep | 225ep | 1345 | 1350 86700 34444 33033 | 32000 || 30615 369.6
225ep | 23Sep | 1409 | 1124 76500 3303.3 32227 | 30615 || 27622 3799
23Sep | 24Sep | 1200 | 1104 || . 83040 3222.7 30950 | 27622 || 15632 1326.6
2a5ep | 255ep | 1202 | 1338 92160 3095.1 31858 | 31947 || 2799.4 3046
25Sep | 26Sep | 1426 | 1108 74400 31855 31906 | 2799.4 || 25089 285.4
26Sep | 295ep | 11:31 13:56 267900 31906 2601.1 | 25089 || 21157 9827
29Sep | 30Sep | 1446 | 14:50 86640 2601.1 22975 | 21157 || 18506 568.7
305ep | 1-0ct 1597 | 1333 80160 2297.5 21965 | 18506 || 16411 3105
10ct | 2-0ct 1404 | 13:37 84780 2196.5 19313 | 16410 1647.5 2588
20ct | 60ct 14:14 8:48 326040 31908 24643 | 30401 || 29033 7823
60ct | 9-Oct 9:24 12:51 271620 2464.3 17534 | 29933 || 20246 7796
90ct | 130ct | 1320 | 1030 335400 3056.8 2739.4 | 20246 || 28702 ns
130ct | 160ct | 1104 | 1007 255780 2739.4 2ss20 | 28702 || 2s03.0 5546
160ct | 200ct | 1039 | 1037 345480 25520 24409 | 25030 || 22207 3844
200ct | 230ct | 13 | 1248 264900 24409 15825 | 22297 || 2ss20 536.1
23:0ct | 270ct | 1335 8:43 328080 2658.8 25037 | 25520 || 22010 4161
270ct | 300et | 1002 | 125 269220 2503.7 24140 | 22010 || 19817 399.0
300ct | 3Nov | 13:39 8:56 328620 24140 22884 | 29828 || 26676 4408
INov | 6Nov 9:27 11:14 265620 2288.4 22413 | 26676 || 24352 2795
GNov | 10Nov | 1200 | 11:04 341700 22413 22062 | 24352 || 25689 -98.6
108y | 13Nov | 1202 | 1007 252900 2206.2 17310 | 25689 || 196s1 1076.0
13Nov | 170ov | 1052 | 1035 344580 2957.4 27393 | 30048 || 28900 3329
17Nov | 20WNov | 1100 | 1033 256980 27393 22852 | 28900 || 2879.2 464.9
20Ny | 2sNov | 11:14 | 025 429060 2285.2 22784 | 28792 || 22514 634.6
25Nov | 4-Dec "0 10:16 774300 2278.4 20539 | 22514 1802.3 6736
ADec | 18Dec | 1:16 | 1349 1218780 || 2053.9 17534 | 18023 || 17244 378.4
180ec | 23.Dec | 1420 | 1037 418620 3169.6 30923 | 31061 2797.8 385.6
230ec | 310ec | 1100 | 1050 690060 || 30923 26648 | 27978 || 26058 6195
31Dec | 8-4an 1:24 | 13:20 698700 2664.8 2758 | 26058 || 18077 704.9




SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

1

?5 DATA SHEET FOR WATER DEPTH AND TEMPERATURE

g INFLTROMETER H-1 (W-S)

o START START END END AVG. | START END AVG.

o WAT.DEPTH| WATER | WAT.DEPTH| WATER WATER WATER WATER WATER TEMP.

g DATE READING DEPTH READING DEPTH DEPTH TEMP TEMP TEWP CHANGE

;_E] _(in) _(n) (in.) (in) (in) (oF) (oF) of {oF)

2 4Sep 3.00 6.75 1.00 6.7s 675 82 8 82 -

1% s-Sep 3.00 6.75 3.00 6.75 6.75 8 79 80 2

5 10-Sep 3.00 6.75 4 7.7% 7.25 79 78 79 R
14-Sep 375 7.50 4.00 7.75 7.63 78 75 77 3
15-Sep 4.00 7.7% 4.00 7.7% 7.7% 75 73 74 2
16-Sep 4.00 775 3.75 7.50 7.63 7 74 74 1
17-Sep 375 7.50 3.75 7.50 7.50 74 75 75 1
18-Sep 375 7.50 3.75 7.50 7.50 75 76 76 1
19-Sep 375 7.50 3.78 7.50 7.50 76 76 76 0
21-Sep 375 7.50 378 7.50 7.50 76 77 - 77 1
22-Sep 375 7.50 3.75 7.50 7.50 77 78 78 1
23-Sep 375 7.50 3.75 7.50 7.50 78 7 78 -
24-Sep 378 7.50 4.00 7.75 7.63 77 n 74 3
25-Sep 4.00 7.78 425 8.00 7.88 n 68 70 3
26-Sep 425 8,00 4.00 .78 7.88 68 67 68 -
29-Sep 4.00 AL 4.00 7.78 7.78 67 n 69 4

o 30-Sep 4.00 C 778 4.00 7.75 7.75 n 67 69 4

— 1-0ct 4.00 7.78 4.00 7.78 775 67 6 67 -1

o 2-0ct 4.00 7.75 4.00 7.75 7.75 66 64 65 2
6-0ct 400 7.78 $.00 8.75 825 4 63 64 A
9-Oct $.00 i 8.7S .00 8.75 8.75 . 63 67 6s 4
130ct 5.00 8.75 3.50 7.25 8.00 67 63 s 4
16-Oct 3.50 7.28 3.25 7.00 713 63 65 64 2
200t || 325 7.00 3.25 7.00 7.00 65 58 62 7
23-0ct 3.25 7.00 3.00 6.75 6.88 8 .6l 60 3
27-0ct 3.00 6.75 3.00 6.75 675 61 60 61 . Kl
30-0ct 3.00 6.75 3.00 6.75 675 60 65 63 5
3-Nov . 3.00 6.75 375 7.50 713 65 64 6s -1
6-Nov 375 7.50 3.50 7.25 7.38 64 63 64 -
10-Nov 3.50 7.25 3.25 7.00 713 63 4 59 -9
13-Nov 3.25 . 7.00 35 7.25 7.13 54 60 . s7 6
17-Nov 3.50 7.28 35 7.25 7.28 60 50 58 -10
20-Nov 3.50 7.28 3.2§ 7.00 7.13 50 ss 53 s
25-Nov 325 7.00 35 7.25 713 55 60 58 5
4-Dec 3.50 7.28 3.28 7.00 7.13 60 49 55 -1
18-Dec 3.25 7.00 3.5 7.25 713 49 49 49 o
23-Dec '3.50 7.28 3.25 7.00 7.13 ™ 49 49 )
31-Dec 3.25 7.00 3.5 .25 713 49 49 49 0
8-Jan 3.50 7.25 4 1.75 7.50 49 58 54 9
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SEALED DOUBLE-RINGED .LTROMETER DATA, DCF TEST

|DATA SHEET FOR TENSIOMETER READINGS
INFILTROMETER H-1 (W-S)

GROUP NUMBER 1 GROUP NUMBER 2 GROUP NUMBER 3 AVERAGE

‘ TENSIOMETER READINGS

DATE | DAY | 6INCH | 12INCH| 18INCH]| 6INCH | 12NCH ] 18 INCH || 6 INCH [ 12INcH | 18 NCH[| 6mvcH [ 12 nCH | 18 NeH

_(cb) (cb) (cb) cb) (cb) (cb) (cb) | (cb) {cb) (cb) {cb) | (cb)
4-Sep 1 42 40 32 32 3 26 40 46 38 38 39 32
S-Sep 2 30 34 32 22 28 28 26 42 38 26 35 33
10-Sep 7 6 16 22 0 10 18 6 20 28 4 15 23
14Sep | 1 0 12 18 0 2 14 2 16 20 1 10 17
15Sep | 12 0 12 18 0 0 13 0 14 22 0 9 18
16Sep | 13 0 12 18 0 0 13 0 13 22 0 8 18
17Sep | 14 0 1 {] 17 0 0 13 2 13 20 ] 8 17
18Sep | 15 0 10 16 0 ] 12 0 12 18 0 7 15
19-Sep | 16 0 10 16 0 0 12 0 1?2 18 0 7 15
21Sep | 18 0 18 15 0 0 10 0 10 16 - 0 9 14
22:Sep | 19 o 9 13 0 0 10 0 10 16 0 6 14
23Sep | 20 0 8 14 0 0 10 0 10 16 0 6 13
24Sep | 20 0 8 12 0 - 0 4 0 8 16 0 [ 1
25Sep | 22 0 ] 14 0 0 [ 0 10 18 0 6 13
26-Sep | 23 (] 8 1$ 0 0 10 0 10 18 0 6 14
29-Sep | 26 0 7 14 0 0 10 0 8 15 0 s 13
30Sep | 27 0 ] 12 0 ] 10 0 10 14 ] 3 12
1-Oct 28 0 7 14 0 0 8 0 9 16 0 5 13
2-Oct 29 0 8 14 0 0 10 0 9 16 0 6 13
6-Oct 33 0 4 12 0 0 ] 0 7 14 0 4 n
9-Oct 36 0 6 13 0 (1} 9 0 9 16 0 s 13
13-0ct | 40 0 4 10 0 0 4 0 4 1 0 3 9
16-0ct | 43 0 2 n 0 0 s 0 4 13 0 2 10
20-0ct | 47 0 2 12 1] 0 4 (1] 4 14 )] 2 10
230ct | so 0 3 12 0 0 10 0 4 15 0 2 12
27-0ct | 54 0 2 1" 0 0 8 (] 3 12 0 2 10
30-0ct | S7 o 4 12 0 0 9 0 4 12 0 3 n
3-Nov 61 0 2 10 0 0 8 0 2 10 o 1 9
6-Nov 64 0 0 8 0 0 6 o 2 10 0 ) 8
10Nov [ 68 0 2 1" 0 0 [ 0 6 14 0 3 n
1BNov | M o (/] 10 0 0 9 0 2 12 0 1 10
17Nov | 78 0 2 10 0 0 8 0 2 14 0 1 n
20Nov | 78 0 0 10 0 0 10 0 3 12 0 1 1"
25Nov | 83 0 o 8 0 0 6 0 0 9 0 [\ 8
4-Dec 92 o 2 10 0 0 8 0 4 12 0 2 10
18-Dec | 106 0 0 8 0 0 8 0 2 12 0 1 9
23-Dec | 1N 0 0 8 0 0 8 0 0 10 0 0 9
31-Dec | 119 0 0 8 0 0 8 0 0 10 0 0 9
8-Jan | 127 0 0 8 0 0 6 0 0 8 0 0 7
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

[DATA SHEET FOR SWELL DATA CALCULATION SHEET FOR FLOW-RATE AND ADJUSTMENT VALUES
INFILTROMETER H-1 (W-S) INFLTROMETER H-1 (W-$
£ST. FLOW| % OF Q
SWELL INFORMATION {mm) pUETO | TOTAL | wHeEN BAG
READING | READING | DAY AVG. | DAy Q AVG [ TEMP. CH6.|  FLow WAS OFF
DATE e | numBER | SY $2 53 S4 SWELL | NO. (mi) DAYNO. | (crvsec) | (mi) | (nW) (m})
4-Sep 15:15 1 sss | 722 | 359 | 218 -0.48 1 . 1 - - - -
S-Sep 8:55 2 s63 | 669 | 322 | 153 -4.15 2 - 2 - - - -
10-Sep 12:30 7 705 | 813 | 383 | 232 6.50 7 1254.7 3 9.22¢08 | -16.7 13 8
14-Sep 16:15 n 980 | 304 | 455 | 1065 || 2328 | n 2220.7 9 270607 | -s0.0 23 15
15-Sep 16:30 12 970 | 298 | 448 | 1025 |] 2170 | 12 - " - - - -
16-Sep 15:06 13 967 | 29.7 [ 450 | 1050 || 2228 | 13 9165 12 2.37€-07 16.7 18 32
17-Sep 14:32 14 962 | 346 | 498 | 1043 || 2440 | 14 4357 13 2.34E-07 16.7 38 13
18-Sep 14:07 15 1002 ] 320 | 466 | 1084 || 2523 | 15 . 14 . 16.7 - -
19-Sep 1:07 16 961 | 293 | 456 | 1041 || 2195 ] 16 757.6 15 207607 | 00 0.0 20
2i-Sep 12:10 18 855 | 270 | 429 | 964 1613 ] 18 830.7 17 2.06€-07 16.7 20 29
22-Sep 14:54 19 846 | 265 | 427 | 918 1508 | 19 369.6 18 1.84E-07 16.7 45 s
23-Sep 10:03 20 767 | 246 | 397 | 868 1013 | 20 379.9 19 214c-07 | 167 44 2
24-Sep 11:24 21 207 | 262 | 426 | 1000 |f 1805 | 21 1326.6 20 6.886-07 | -1000 7.5 34
25-Sep 14:25 22 1014 | 303 | 452 | 100 || 2400 22 3046 21 142607 | -500 164 10
26-Sep 1035 23 1041 | 310 | 462 | 1124 |} 2660 | 23 2854 22 165607 | -16.7 5.8 6
29-Sep 13:23 2 1160 | 359 | ste | 1235 || 3403 | 26 9827 24 1.58€-07 €6.7 68 15
30-Sep 11:29 27 1m2| 318 | 480 | 1174 || 3028 | 27 568.7 26 283c-07 | -667 1.7 8
1-Oct 14:30 28 103 ] 312 | 474 | 7o [} 2965 | 28 3105 27 167607 | -16.7 54 6
2-0ct 13:03 29 1086 | 311 | 466 | 1156 || 2865 | 29 258.8 28 1.316:07 | -333 129 6
6-Oct 955 33 1220 | 368 | s38 | 254 1268 | 33 7823 3 10307 | -167 S22 6
9-Oct 12:14 36 1336 | s78 | 727 | 1375 || s3s8 | 36 7796 34 1.24E-07 66.7 8.6 3
13-Oct 10:59 40 1365 | 610 | 742 | 1367 |] ss28 | 40 ns 38 47708 | -667 17.9 3
16-Oct 8:21 43 662 | 320 | so3 | 785 9.95 43 554.6 n 9.34E-08 333 6.0 3
20-0ct 106 |, 47 676 | 320 | sos | 798 073 | a7 3844 s 479e-08 | -1167 304 3
23-0ct 13:37 50 67.7 | 308 | 489 | so00 1003 | so 536.1 48 8.71€-08 50.0 93 [
27-0ct 10:05 54 644 | 289 | 468 | 774 7.55 54 4161 52 546E-08 | -167 40 7
30-Oct 11:26 57 626 | 271 | 449 | 753 5.65 57 399.0 55 6.38E-08 83.3 209 3
3-Nov 8:32 61 616 | 257 | 438 | 745 458 6 4408 59 578608 | -167 38 2
6-Nov 10:46 64 661 | 200 | 459 | 788 8.13 64 279.5 62 45308 | -167 6.0 1
10-Nov 10:25 (1] 656 | 2903 | 464 | 798 845 68 98,6 66 -1.24e-08 | -1500 152.1 7
13-Nov 9:51 71 785 | 346 | s31 | ss9 1695 | 71 1076.0 69 1.836-07 | 1000 03 5
17-Nov 10:39 75 - . . . - 75 3329 7 416608 | -166.7 50.1 3
20-Nov 10:15 78 761 | 345 | ste | 864 1533 | 78 4649 76 7.79€-08 833 179 4
25-Nov 10:03 83 974 | 482 | 684 | 1051 |} 3295 | 3 63456 80 6.37€-08 833 131 3
4-Dec 10.03 92 874 42 612 | 947 2450 | 92 6736 87 3.75608 | -183.3 27.2 2
18-Dec 10.03 106 87.4 42 612 | 947 2450 | 106 3784 99 1.34€-08 0.0 0.0 1
23-Dec 10:03 m 87.4 42 61.2 | 947 2450 | 1 385.6 108 3.97E-08 0.0 0.0 2
31-Dec 10:03 119 87.4 42 61.2 | 947 2450 | o 6195 15 3.87¢-08 0.0 0.0 2
8-Jan 10:03 127 87.4 42 612 | 947 2450 | 127 704.9 123 434608 | 1500 21.3
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.ALED DOUBLE-RINGED WLTROMETER DATA, DCF TEST

CALCULATION SHEET FOR HYDRAULIC CONDUCTIVITY

INFR.TROMETER D-1 (W-S)
x10-7 WATER | W. FRONT
DAY NO. ' DEPTH DEPTH GRADIENT | DAY NO.
{envsec) (in) (in) _
] - 6.75 - - 1
2 - 6.75 - - 2
3 0.9 1.25 3.39 3.4 7
9 27 7.63 2.80 3.3 1"
" - 7.75 - - 12
12 24 7.63 3.76 im 12
13 23 7.50 423 2.m 14
14 - 7.%0 - - 18
15 2.1 7.50 4.67 2.60 16
17 2! 7.50 €.29 242 18
18 1.8 7.50 $.79 229 19
15 PR ] 7.50 3.31 3.27 20
20 6.9 7.63 3.47 3.20 21
2i i4 7.55 3.85 3.i8 22
22 1.7 7.88 3.82 3.06 23
24 i6 7.75 417 2.86 26
26 28 7.75 4.52 2.n . 27
27 1.7 7.75 4.69 2.65 28
28 1.3 1.7 4.86 2.59 29
3 10 8.25 s.27 2.56 33
34 1.2 8.75 5.87 249 36
38 0.5 8.00 6.48 2.24 40
't 0.9 7.13 7.07 2.01 43
4s 0.5 7.00 7.67 1.91 47
48 0.9 6.88 8.28 1.83 $0
$2 0.5 6.75 8.87 1.76 54
SS 0.6 6.75 9.47 Ln S7
$9 0.6 7.13 10.07 1 4] 6t
62 0.s 7.38 10.66 1.69 64
66 -0.1 713 127 1.63 68
69 18 7.13 1187 1.60 n
73 0.4 7.2 1247 1.58 75
76 08 712 12,07 1.58 78
0.6 7.13 13.7 1.52 83
87 0.4 7.3 1408 1.48 92
99 0.4 7.13 16.94 1.42 106
108 0.4 7.93 18.56 1.38 1
us 04 7.13 19.67 1.36 19
iz23 0.4 7.50 2i.05 .36 iz7
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATF PROJECT INFORMATION INFILTROMETER B-4 (E-N)
DATA SHEET
PROJECT:|Dynamic Compaction Test, NUMBER OF TENSIOMETERS USED:| 9
LOCATION:{E and 4 road NOMINAL DEPTHS (IN.):{ 6 12 18
CLIENT:]WSRC NUMBER AT EACH DEPTH:| 3
ENGINEER:[Scott R. McMulin ACTUAL TW DEPTH (IN.):} 7 13 19
DATE AND TIME INSTALLED :| 9/11/92 14:30
TTEM TESTED:| Kaokn Test cap AVERAGE DEPTH (IN.):] 12
REQUIRED K (CWSEC):|  tx10-7
TEST AREA THICKNESS (FT.): 3 INITIAL TENSIOMETER READINGS
NUMBER OF LFTS: 6 DATE:| 9/11/92
LOOSE LIFT THICKNESS (IN.): 8 GROUP 1:
BOTTOM BOUNDARY:| sandy chy 6 inch 0
COMPACTION EQUIPMENT TYPE:!  Cat 8158 12inch| 24
18inch] 26
LQUID LIMIT (%) 64 GROWP 2:
PLASTIVC LIMIT (%): 32 Ginch 10
PLASTICITY INDEX (%): 32 12inch| 23
PERCENT FINES: 2 18inch] 30
PERCENT BENTONITE ADDED: 0 GROUP 3:
MAXIMUM DRY DENSITY (PCF) 6inch] ©
OPTIMUM MOISTURE (%): 12inch] 8
AVERAGE DRY UNIT WEIGHT (PCF): 18inch| 21
AVERAGE COMPACTION Wm(%):
INTTIAL SWELL GAGE READINGS (MM):
AREA OF OUTER RING (CM2): 126451 1 64.5
. AREA OF INNER RING (CM2): 23226 2 52.8
DATE OF RING INSTALLATION: 9/10/92 3 $4.4
DATE AND TIME RINGS FILLED : 9/11/92 14:30 4 80.7
INITIAL AVERAGE WATER DEPTH (IN.): 123
INITIAL WATER DEPTH READING (IN.): 9
TOTAL FLOW, Q, (mi): 330
TOTL FLOW DUE TO SWELL, Qs, (mi):] 125415




BIB(q 1591, 1504  xtpuaddy

12 a

SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

DATA SHEET FOR WATER BAGS
INFLTROMETER B-4 (E-N)
BAG 1 BAG 2
BAG CONNECTION AND DISCONNECTION t INITIAL FINAL NITIAL FINAL NET
INTERVAL WEIGHT WEIGHT WEIGHT WEIGHT CHANGE
DATEON DATE OFF  TIMEON  TIME OFF TVE ()] {g9) (9) (g) (9)

11-Sep 14-Sep 14:30 15:11 261660 3871.0 33394 3658.0 3329.4 860.2
14-Sep 15-Sep 15:37 - - 3329.4 - 33294 - -

- 16-Sep - 15:15 171480 - 1269.9 - 32103 21786
16-Sep 17-Sep 15:44 14:00 80220 3303.7 3307.7 32103 3202.0 43
17-Sep - 14:47 - - 3307.7 - 3202.0 - -

- 19-Sep - 10:34 157620 - 26348 - 2976.3 898.6
19-Sep 21-Sep 11:36 12:00 174240 2634.8 2549.7 2976.3 2390.0 671.4
21-Sep 22-Sep 13:46 13:47 86460 2549.7 24411 23%0.0 21753 3233
22-Sep 23-Sep 14:15 11:32 76620 24911 2256.8 21753 2073.5 286.1
23-Sep 24-Sep 12:06 110 83040 2256.8 2150.7 20735 1788.4 391.2
24-Sep 25-Sep 12:10 13:42 . 91920 2150.7 21623 3221.0 2905.7 303.7
25-Sep 26-Sep 14:31 11:07 74160 2162.3 21310 2905.7 2635.2 301.8
26-Sep 29-Sep 11:32 13:58 267960 2131.0 17827 2635.2 1958.6 1024.9
29-Sep 30-Sep 14:47 14:51 86640 2497.0 1920.8 2719.7 2776.7 519.2
30-Sep 1-Oct 15:18 13:36 80280 1920.8 1809.1 2776.7 2639.3 2491
1-Oct 2-Oct 14:10 13:40 84600 1809.1 17187 2639.3 24934 236.3
2-0ct 6-Oct 14:20 8:51 325860 32105 24820 24934 24185 803.4
6-Oct 9-Oct 9:27 12:57 271800 2418.5 1852.3 24185 23725 6122
9-Oct 13-Oct 13:22 10:33 335460 2566.1 2404.5 2372.5 2109.0 425.1
13-0Oct 16-Oct 11:10 10:10 255600 2404.5 1948.2 2109.0 2109.0 456.3
16-Oct 20-Oct 10:45 10:40 345300 1948.2 1775.7 2109 1819.9 461.6
20-Oct 23-Oct 119 12:54 264900 2821.5 27483 2768.5 2353.9 487.8
23-Oct 27-0ct 13:43 8:5S 328320 2748.3 2975.6 2353.9 18123 3143
27-Oct 30-Oct 10:3% 13:05 268440 2975.6 2776.3 2856.3 2969.2 86.4
30-Oct 3-Nov 13:45 9:05 328800 2776.3 2504.7 2969.2 2549.1 691.7
3-Nov 6-Nov 9:30 LAY 265620 2504.7 2919.0 2549.1 18224 3124
6-Nov 10-Nov 12:.15 11:10 341700 2919.0 2630.9 2829.6 2052.2 1065.5
10-Nov 17-Nov 12:08 10:38 599400 2630.9 2339.7 3103.0 28441 550.1
17-Nov 20-Nov 113 10:38 257100 2339.7 2216.7 2844.1 2594.0 3731
20-Nov 25-Nov 1122 10:32 429000 2216.7 21756 25%4.0 1860.1 775.0
25-Nov 4-Dec 11:18 10:22 774240 2175.6 17933 2830.0 2401.0 811.3
4-Dec 18-Dec 1ms 13:53 1219080 33199 957.8 2401.0 1964.5 2798.6
18-Dec 23-Dec 14:24 10:40 418560 2965.1 1877.5 2826.0 19713 19423
23-Dec 31-Dec 11:13 10:50 689320 3101.0 2583.2 2995.3 2788.3 7248
31-Dec 8-lan 11:24 13.28 698460 2583.2 1838.7 2788.3 28319 7009




SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

1

g

e.

o DATA SHEET FOR WATER DEPTH AND TEMPERATURE

o INFILTROMETER B-4 (E-N)

g START START END END AVG. START END AVG.

5 war.peeTt) waten ) war peetn] watER WATER WATER WATER WATER Tew.

o DATE READING DEPTH READING DEPTH DEPTH TEMP TEMP TEWP CHANGE

"U' {n) {n.) {in.) {in) {in) {oF) : {oF) of {oF)

=1 . o . - ,

w 14-Sep 9.00 12.25 9.00 12.25 12.25 8z 81 82 -1
15-Sep 9.00 12.28 9.00 12.25 1228 8 74 78 7
16-Sep 9.00 1225 878 12.00 1213 74 74 74 0
17-Sep 8.75 12.00 8.78 12.00 12.00 74 75 75 1
18-Sep 878 12.00 8.75 12.00 12.00 75 76 76 1
19-Sep 8.75 12.00 8.75 12.00 12.00 76 75 76 A
21-Sep 8.7% 12.00 8.78 12.00 12.00 75 77 76 2
22-Sep 8.75 12.00 8.75 12.00 12.00 7 77 . 77 0
23-Sep 8.75 12.00 8.75 12.00 12.00 77 7 77 o
24-Sep 875 12.00 9.00 12.25 1213 77 66 72 1
25-Sep 9.00 1228 9.00 12.25 1228 66 6 65 3
26-Sep 9.00 1225 9.00 1228 1228 62 64 &4 1
29-Sep 9.00 12.28 9.00 12.25 1225 64 7n 68 7

, 20-Sep 2.00 12.2% 9.00 12,28 12.28 7n 6s g8 £

v 1-0ct 9.00 1225 8.75 12.00 1213 65 63 64 2

L 2.0ct 878 12.00 8.7s 12.00 12.00 63 82 &2 R

i 6-Oct 8.75 12.00 9.50 12.75 1238 62 59 61 3
9.0 .50 1278 178 15.00 1388 58 §7 3 s
13-0ct 1178 15.00 9.25 12.50 13.78 67 60 64 7
18-0ct .25 12.50 5.25 12.50 12.50 60 64 62 i
20-0ct 9.25 12.50 9.00 12.28 1238 64 54 59 -10
230k || 9.00 izzs 5.00 225 i2.25 5é 58 56 4
27-0ct 9.00 12.25 8.75 12.00 1213 58 59 59 1
30-Oct 8.75 8.75 8.75 12.00 10.38 39 64 62 5
3-Nov 875 8.75 8.75 12.00 1038 64 65 65 1
6-Nov 875 3.25 8.75 12.00 1063 65 59 62 s
10-Nov 8.75 9.25 8.75 12.00 1063 59 ) 55 9
17-Nov 8.75 9.50 8.7 12.00 1075 50 58 54 8
20-Nov 875 9.25 8.75 12.00 1063 58 48 s3 -10
25-Nov 8.7 9.00 8.75 12.00 1050 a8 52 50 4
4-Dec 8.75 9.00 9.25 12.50 1075 52 60 56 8
18-Dec 9.25 9.00 9.2§ 12.50 10.75 60 46 53 -14
23-Dec 9.25 9.00 9.25 12.50 10.75 4% 46 46 o
31-Dec 9.25 9.00 9.25 12.50 1075 46 46 46 0
8-Jan 925 9.00 10.00 13.25 113 46 8 52 12
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SEALED DOUBLE-RINGED ‘J’ROMETER DATA, DCF TEST

DATA SHEET FOR TENSIOMETER READINGS

INFILTROMETER B-4 (E-N)
GROUP NUMBER 1 GROUP NUMBER 2 GROUP NUMBER 3 AVERAGE
TENSIOMETER READINGS
DATE [ DAY| 6INCH [ 12mNcH | taINCH| | emcH [ 12mcHT 18 mcH| | emeH [12mNcH ] 1a e || e ncH [ 12 neH [ 18 ncH
(cb) cb) {cb) {cb) {cb) {cb) {cb) {cb) {cb) {cb) {cb) (cb)
14Sep | 3 0 24 26 10 23 30 0 8 21 3 18 26
15Sep | 4 0 26 28 8 23 Nn 0 28 30 3 26 30
16Sep | S 6 22 27 2 22 n 6 26 28 5 23 29
175ep | 6 0 20 28 () 18 26 () 22 25 0 20 25
18Sep | 15 0 18 24 0 17 27 0 20 24 0 18 25
19Sep | 8 0 12 18 () 0 13 0 13 22 0 8 18
2tSep | 10 o 12 20 0 14 23 () 16 2 0 14 21
22Sep | M 0 12 22 () 14 22 ) ) 20 - 0 9 21
23Sep | 12 0 8 18 0 12 22 0 0 20 0 7 20
24-5ep | 13 0 0 18 0 12 22 0 0 18 () 4 19
25Sep | 14 0 1 2 0 12 22 0 ) 18 0 4 21
26-Sep | 15 0 2 22 0 12 26 0 8 17 0 7 22
20sep | 18 0 2 16 0 8 20 0 8 18 0 6 18
30Sep | 19 0 0 16 0 4 18 0 7 14 0 4 16
10t | 20 0 0 17 0 4 18 0 3 13 0 2 16
20t | 21 0 0 18 0 0 20 0 4 13 0 1 17
60ct | 25 ) 0 16 0 0 14 0 0 8 0 0 13
9-0ct | 28 0 2 16 0 0 10 0 0 8 0 1 n
130ct | 32 0 0 14 0 0 10 0 0 4 [ 0 9
16-0ct | 35 0 0 12 0 0 o ) 0 0 0 0 4
20-0ct | 39 0 0 12 0 0 0 0 0 0 0 0 4
23-0ct | 42 0 0 8 ] 0 o 0 0 0 0 0 3
27-Oct | 46 0 ° 9 0 0 0 ) 0 0 0 0 3
300ct | 49 0 0 6 0 () 1 0 0 0 0 0 2
3Nov | 53 0 0 6 0 0 0 0 0 0 0 0 2
6Nov | 56 0 () 0 0 0 () 0 0 0 0 0 0
10-Nov | 60 0 2 0 0 o 0 0 0 0 0 1 0
17Nov | 67 0 0 0 0 0 0 0 0 0 0 0 0
20Nov | 70 0 0 0 0 0 0 0 0 0 0 0 0
25Nov | 75 0 0 0 0 ) 0 0 0 o 0 0 )
4Dec | 84 0 0 ) 0 0 0 0 0 0 0 0 0
18-Dec | 98 0 o o 0 0 0 0 0 0 0 0 [
23-Dec | 103 0 0 0 0 0 0 0 0 0 0 0 [}
31-Dec | 111 0 0 0 0 0 o 0 0 0 0 0 0
8-Jan ] 119 0 0 0 0 0 0 0 0 0 0 0 0
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR SWELL DATA CALCULATION SHEET FOR FLOW-RATE AND ADJUSTMENT VALUES
INFILTROMETER B-4 (E-N) INFILTROMETER B-4 (E-N
EST. FLOW % OF Q
SWELL INFORMATION {mm) DUE TO TOTAL | WHEN BAG
READING | READING DAY AVG, DAY Q AVG t TEMP. CHG.] FLOW WAS OFF
DATE TIME NUMBER S1 S2 S3 S4 SWELL | NO. (ml) DAY NO. | (cnvsec) (mi) {ml) (mi)
14-Sep 15:18 3 64.5 52.5 544 80.7 0.00 3 860.2 2 1.42€-07 -16.7 1.9 -2092
15-Sep 8:55 4 59.6 49.7 s2.1 75.3 -3.85 4 - . - - - -
16-Sep 12:30 1 59.8 49.6 528 755 -3.60 S 2178.6 4 5.47¢-07 0.0 0.0 "
17-Sep 15:00 6 60.3 494 s28 76.1 -3.38 6 43 6 2.31E-09 16.7 387.6
- 17:00 - 60.0 49.8 525 75.6 -3.55 - - . 16.7 -
19-Sep 1132 8 60.5 49.9 52.4 76.4 -3.23 8 898.6 -9 2.A5E-07 -16.7 1.9 18
21-Sep 13:35 10 60.4 49.0 511 76.5 -3.78 10 6714 9 1.66E-07 333 5.0 24
22-Sep 1533 1 60.8 50.0 519 77.0 -3.10 1" 3233 10 1.61E-07 0.0 0.0 6
23-Sep 113 12 60.7 49.5 51§ 76.8 -3.40 12 286.1 n 1.61E-07 0.0 0.0 9
24-Sep 11:55 13 60.6 50.0 524 7.1 -3.00 13 391.2 12 2.03e-07 -183.3 46.9 14
25-Sep 15:01 14 62.2 515 548 777 -1.48 14 303.7 13 1.42€-07 -50.0 16.5 n
26-Sep 11:00 15 62.2 s2.0 $5.0 7.8 -1.35 15 301.8 14 1.75€-07 16.7 S.S 6
29-Sep 13:52 18 64.5 §5.2 58.2 81.3 1.78 18 1024.9 16 1.65€-07 167 11.4 14
30-Sep 14:28 19 64.8 58.2 605 80.6 3.00 19 519.2 19 2.58€-07 -100.0 193 7
1-Oct 15:24 20 64.6 §7.5 61.2 811 3.08 20 249.1 19 1.34€-07 -333 134 6
2-Oct 13:30 21 63.8 56.8 59.6 79.9 2.00 21 236.3 20 1.20€-07 -16.7 A 6
6-Oct 10:22 25 67.8 56.0 59.7 81.9 333 25 803.4 23 1.06E-07 -50.0 6.2 S
9-Oct 12:31 28 773 653 700 93.9 13.60 28 612.2 26 9.70€-08 1333 218 3
13-0ct 10:24 32 80.7 66.5 7.0 97.0 15.78 32 4251 30 5.46E-08 -116.7 274 3
16-Oct 8:42 35 nz2 62.8 64.5 87.9 8.58 35 4563 33 7.69£-08 66.7 146 3
20-Oct 11:27 39 729 63.5 65.3 89.2 9.70 39 4616 37 S.76E-08 -166.7 36.1 4
23-0ct 13:57 42 74.0 89.6 658 64.5 1045 42 4378 40 7.93€-08 66.7 137 4
27-Oct 10:32 46 733 63.8 649 91.0 10.23 46 3143 44 4.12€-08 16.7 s3 4
30-Oct 11:40 49 774 61.0 619 93.4 10.40 49 86.4 47 1.39¢E-08 83.3- 96.5 3
3-Nov 8:47 53 71.5 57.8 60.7 87.4 6.33 53 691.7 L)) 9.06€E-08 16.7 24 2
6-Nov 11:07 56 67.1 584 61.6 86.5 5.38 56 3124 54 $.06€-08 -100.0 320 7
10-Nov 10:55 60 733 60.1 621 89.4 8.20 60 1065.5 58 1.34€-07 -150.0 14.1 7
17-Nov 10:11 67 65.9 61 55.4 83.9 353 67 550. 63 3.95€-08 1333 242 2
20-Nov 11:14 70 773 63.5 60 90.6 9.83 70 3731 68 6.25E-08 -166.7 447 4
25-Nov 10:17 75 80.2 70.5 69.8 93.9 15.58 75 7750 72 7.78E-08 66.7 8.6 4
4-Dec 10:10 84 733 ns 73.1 88.5 13.65 84 811.3 79 4.51E-08 1333 164 1]
18-Dec 10:10 98 733 ns 731 88.5 13.65 98 2798.6 91 9.88E-08 -233.3 83 6
23-Dec 10:10 103 733 7ns 731 88.5 13.65 103 1942.3 100 2.00E-07 0.0 0.0 6
31-Dec 10:10 m 73.3 7.8 731 88.5 13.65 m 724.8 107 4.52E-08 0.0 0.0 2
8-Jan_ 10:10 119 733 7.8 73.1 88.5 13.65 119 700.9 115 4.32€-08 200.0 28.5 #VALUE!




SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

CALCULATION SHEET FOR HYDRAULIC CONDUCTIVITY

INFILTROMETER D-1 (E-N)

x10-7

x10-7 WATER W. FRONT SWELL
DAY NO. | DEPTH DEPTH GRADIENT |
(em/sec) {in) (in) {cm/sec)
3 14 12.28 3.64 437 1.42
- - 12.25 -
S 5.5 1213 5.90 3.06 5.47
6 0.0 12.00 2.13 6.65 0.02
7 ! 12.00 247 0.50
8 25 12.00 2.78 5.32 245
10 1.7 -12.00 3.52 LR )) 1.66
1" 1.6 12.00 390 4.08 1.61
12 16 12.00 4.19 387 1.61
13 ‘20 1213 4.55 3.66 2.03
14 14 12.25 495 3.48 1.42
15 1.8 12.25 5.24 3.34 1.75
18 1.6 12.25 6.34 293 1.65
19 2.6 12.25 6.71 2.83 2.58
20 13 1213 7.07 2n 1.34
21 1.2 12.00 7.40 2.62 1.20
25 1.1 12.38 8.76 24 1.06
28 1.0 13.88 9.85 29 0.97
32 0.5 13.75 11.23 2.22 0.55
35 0.8 12.50 12.27 2.02 0.77
39 06 12.38 13.72 1.90 0.58
42 08 12.25 14.82 1.83 0.79
46 04 1213 16.18 1.75 041
49 0.1 1038 17.25 1.60 0.14
53 09 10.38 18.62 1.56 0.91
S6 0.5 10.63 19.71 1.54 0.51
60 13 10.63 2112 1.50 1.34
67 04 10.75 23.58 1.46 0.40
70 0.6 10.63 24.66 1.43 0.62
75 08 10.50 26.41 1.40 0.78
84 05 10.75 29.58 1.36 0.45
98 1.0 10.75 34.52 1L 0.99
103 20 10.75 36.29 1.30 2.00
m 0.5 10.75 39N 1.27 0.45
119 04 11.13 41.94 1.27 0.43
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATF PROJECT INFORMATION
DATA SHEET

PROJECT:
LOCATION:
CLIENT:
ENGINEER:

TVEM TESTED:

REQUIRED K (CM/SEC):

TEST AREA THICKNESS (FT.):
NUMBER OF LIFTS:

LOOSE LIFT THICKNESS {IN.):
BOTTOM BOUNDARY:
COMPACTION EQUIPMENT TYPE:

LIQUID LIMIT (%)

PLASTIVC LIMIT (%):
PLASTICITY INDEX (%):
PERCENT FINES:

PERCENT BENTONITE ADDED:

MAXIMUM DRY DENSITY (PCF)|

OPTIMUM MOISTURE (%):
AVERAGE DRY UNIT WEIGHT (PCF):
AVERAGE COMPACTION Wm(%):

AREA OF OUTER RING (CM2):
AREA OF INNER RING (CM2):
DATE OF RING INSTALLATION:
DATE AND TIME RINGS FILLED :

|Bynamic Compaction Test,
E and 4 road

WSRC

Scott R. McMulin

Kaolin Test cap
1x10-7
3
6
8
sandy chy
Cat 8158

64
32
32
2
0

126451
23226
9/4/92
9/4/92 15:30

INFLTROMETER F-4 (E-C)

NUMBER OF TENSIOMETERS USED:
NOMINAL DEPTHS (IN.):

NUMBER AT EACH DEPTH:
ACTUAL TW® DEPTH (IN.):

DATE AND TIME INSTALLED :
AVERAGE DEPTH (IN.):

INITIAL TENSIOMETER READINGS

DATE:
GROUP 1:
6 inch

12 inch|
18 inch
GROUP 2:
6 inch

12 Inch
18 inch
GROUP 3:
6 inch

12 inch
18 inch

INITIAL SWELL GAGE READINGS (MM):
1

2
3
4
INITIAL AVERAGE WATER DEPTH (IN.):
INITIAL WATER DEPTH READING (IN.):

TOTAL FLOW, Q, (ml):
TOTL FLOW DUE TO SWELL, Qs, (mi):

~Nw oW

9/4/92
12

9/4/92

38
38
44

29
k1]
36

24
28
26

739
67.9
408
59.0

1ns
3

320
125415

12

13
15:30

18
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

[DATA SHEET FOR WATER BAGS
INFILTROMETER F-4 (E-C)
BAG 1 BAG 2
BAG CONNECTION AND DISCONNECTION t INFMIAL FINAL INITIAL FINAL NET
INTERVAL WEIGHT WEIGHT | WEIGHT WEIGHT CHANGE
DATEON | DATEOFF| TIMEON | T™E OFF TIME ()] @) ()] (g) @ |
4-Sep . 14:15 - . 3411.3 B 3595.4 - -

. 10-Sep - 12:15 511200 - 2909.2 - 3206.3 891.2
10-Sep 14-Sep 12:45 1515 354600 2909.2 15370 3206.3 2057.8 25206
14-Sep . 15:38 . .- N7 - 3539.9 - -

- 16-Sep . 13:59 166860 - 2618.2 - 3150.2 1188.6
16-Sep 17-Sep 15:36 14:00 80640 2618.2 21822 3150.2 3004.5 581.7
17-Sep - 14:45 . . 2182.2 - 3004.5 - -

. 19-Sep T 10:33 157680 - 1998.9 . 21511 1036.7
19-Sep 21-Sep 11:38 11:59 174060 1998.9 12490 2151 1799.4 1101.6
21-Sep 22-Sep 13:46 13:51 86700 3329.7 2948.2 3404.4 3195.5 $90.4
22-Sep 23-Sep 1413 11:28 76500 2948.2 28525 31955 2835.8 455.4
23-Sep 24-Sep 11:56 11:08 83520 2852.5 2717.6 2835.8 2717.6 2531
24-Sep 25-Sep 12:08 13:40 " 91920 2566.9 2404.1 2566.9 2465.0 264.7
25-Sep 26-Sep 14:30 11:07 74220 2404.1 18326 2465.0 2582.0 454.5
26-Sep 29-Sep 11:32 13:57 267900 1832.6 12189 2582.0 1678.8 1519.9
29-Sep 30-Sep 14:47 14:52 86700 2500.3 24101 2653.4 2372.9 370.7
30-Sep 1-Oct 15:19 13:35 80160 2410.1 23033 23729 2060.7 4190

1-Oct 2-Oct 14:08 13:39 84660 23033 2129.6 2060.7 1901.4 3330
2-0ct 6-Oct 14:18 8:50 325920 32318 2479.2 3185.4 2684.4 1253.3
6-Oct 9-Oct 9:26 12:58 271740 2479.2 2064.3 2684.4 2007.4 10919
9-Oct 13-0ct 13:20 10:32 335520 2064.3 1096.3 2007.4 2287.1 688.3
13-Oct 16-Oct 11:08 10:09 255660 2692.8 28459 2287.1 16883 44s5.7
16-Oct 20-Oct 10:43 10:39 345360 2845.9 23833 2606.5 2539.5 529.6
20-Oct 23-Oct 1naz 12:53 264960 2383.3 13756 2539.5 22648 12824
23-Oct 27-Oct 13:41 8:50 328140 2682.5 1981.2 2264.8 23795 5866
27-0ct 30-Oct 10:30 13:03 2681380 2923.1 2609.6 2379.5 21726 5204
30-Oct 3-Nov 13:43 9:01 328680 2609.6 24192 21726 1750.6 6124
3-Nov 6-Nov 9:29 11:16 265620 2419.2 2214.0 1750.6 1556.8 399.0
6-Nov 10-Nov 12:13 11:08 341700 22140 1841.2 2890.1 2675.7 587.2
10-Nov 13-Nov 12:06 10:19 252780 2751.8 22073 2675.7 2581.4 638.8
13-Nov 17-Nov 10:54 10:37 344580 2207.3 2065.9 2581.4 25916 1312
17-Nov | 20-Nov 112 10:36 257040 2065.9 13133 2591.6 2682.1 662.1
20-Nov | 25-Nov 1n:19 10:30 429060 2809.4 2233.0 2682.1 2521.3 731.2
25-Nov 4-Dec 11:16 10:20 774240 2233.0 1583.6 28413 27369 753.8
4-Dec 18-Dec 11:10 13:52 1219320 32208 2086.7 2736.7 21079 17719
18-Dec 23-Dec 14:23 10:39 418560 2086.7 1736.6 21079 21794 27186
23-Dec 31-Dec 1N 10:48 689820 3093.4 2866.2 2927.2 24006 7538
31-Dec 8-Jan 11:22 13:27 698700 2866.2 2345.7 2400.6 2316.4 604.7
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR WATER DEPTH AND TEMPERATURE

INFILTROMETER F-4 (E-C)
START START END END AVG. START END AVG.
WAT.DEPTH| WATER | WAT.DEPTH|  WATER WATER WATER WATER WATER TEMP.

DATE READING DEPTH READING DEPTH DEPTH TEMP TEWP TEWP CHANGE

(in) _(in) (ln.) O ()] _(in) {oF) {oF) of {oF)
S-Sep 10 s 30 ns ns 83 .81 82 2
10-Sep 30 1ns 44 129 122 81 7 79 -s
14-Sep 44 129 4s 130 129 7 74 75 3
15-Sep 45 13.0 40 12,5 12.8 7 74 74 0
16-Sep 40 125 43 128 126 74 73 74 A
17-Sep 43 128 43 128 128 73 74 74 1
18-Sep a3 128 43 128 128 74 76 75 2
19-Sep 43 128 43 128 128 76 75 76 -
21-Sep 43 128 43 128 12.8 75 75 75 0
22.Sep 43 128 43 128 12.8 75 76 - 76 1
23-Sep 43 12.8 40 125 12.6 76 76 76 0
24-Sep 40 128 4s 130 128 76 68 72 -8
25-Sep 4s ; 13.0 45 130 13.0 68 65 67 3
26-Sep 45 130 45 13.0 13.0 65 6S 6s 0
29-5ep 4s 13.0 45 120 13.0 65 70 68 s
30-Sep 4s 13.0 4.0 128 128 70 65 68 -5
1-0ct 40 12. 3.5 120 123 65 63 64 2
2:0ct 38 120 3s 120 120 63 61 62 -2
6-0ct 3s 120 43 128 124 61 60 61 -
8-0ct 35 120 58 143 13 60 67 64 7
13-Oct 5.8 143 38 123 133 67 60 64 7
16-Oct X 123 s 120 121 60 63 62 3
20-0ct 3s 120 3s 120 120 63 55 s9 8
23-0ct 3s 120 a3 ns 1.9 55 58 57 3
27-0ct 33 118 33 1.8 ns 58 58 58 0
30-0ct 33 1.8 32 17 17 s8 66 62 8
3-Nov 3.2 1.7 3s 120 1.9 66 65 66 -1
6-Nov 3s 120 38 123 121 65 60 63 -5
10-Nov 38 123 35 120 121 60 49 ss "
13-Nov 3s 120 3.8 123 12.1 49 s8 54 9
17-Nov 38 123 38 120 121 s8 47 53 -1
20-Nov X 120 35 120 120 a7 51 49 4
25-Nov 3s 120 40 125 123 51 59 58 8
4-Dec 40 125 33 1.8 121 59 46 53 -13
18-Dec 13 ns X 123 120 46 46 46 )
23-Dec 38 123 38 120 121 46 46 46 0
31-Dec 3s 120 35 120 120 46 46 46 0
8-Jan 3s 120 4.0 12,5 12.3 46 58 52 12
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

DATA SHEET FOR TENSIOMETER READINGS

INFILTROMETER F-4 (E-C)
GROUP NUMBER 1 GROUP NUMBER 2 GROUP NUMBER 3 AVERAGE
TENSIOMETER READINGS
DATE | DAY | 6INCH | 12INCH | 18INCH | | 6mcH [ 12INCHT 18 INCH | | 6INCH [ 12mNCH [ 18 INCH | [ 6N | 12 INCH | 18 INCR
{cb) (cb) (cb) (cb) {cb) {cb) (cb) (cb) (cb) (cb) (cb) {cb)
S-Sep 1 28 26 24 28 39 32 34 39 - 32 30 3s 29
105ep | 6 6 16 18 2 17 23 6 18 2 5 17 21
14Sep | 10 0 10 14 (] 10 14 ] n 14 o 10 14
15Sep | 11 0 10 1 ] 8 16 o 10 14 0 9 15
16Sep | 12 ] 9 14 0 8 16 0 8 13 0 8 14
17-Sep | 13 0 8 12 (] 6 15 0 8 10 o 7 12
18-Sep | 14 (] 8 12 0 4 14 0 7 8 ] 6 n
19-Sep | 15 ] 5 10 ] 2 13 ) 4 8 0 4 10
21-Sep | 17 (1] 4 10 0 0 12 0 2 4 0 2 9
22Sep | 18 0 4 1] 0 0 13 0 2 4 0 2 9
23-Sep | 19 0 4 9 0 0 10 0 1 o ] 2 6
24-sep | 20 o 2 8 o (] 8 ] o (1] 0 1 s
25-Sep | 21 0 ] 10 0 o 10 0 o ()] o 0 7
26-Sep | 22 0 0 10 0 (] 10 0 ] 0 0 ] 7
29-Sep | 25 0 o 8 '] 0 8 0 () 0 ) 0 5
30-Sep | 26 0 ] 8 0 ] 8 0 0 o ] ] 3
1-0ct | 27 0 o 8 0 0 8 0 ] o o ] 5
20ct | 28 0 2 10 (] 0 10 0 (] ] 0 1 7
60ct | 32 0 ] 7 o 0 4 0 (] 0 o 0 4
9-0ct | 35 o 2 8 0 ] 8 ] o 0 0 1 5
13-0ct | 39 ] ] 4 0 0 4 o 0 o (] o 3
16-0ct | 42 L] 0 3 0 ] 2 ] 0 (] 0 0 2
20-0ct | 46 (] 0 4 ] o 4 0 1 0 0 (] 3
23-0ct | 49 (] 0 8 (] ] 8 ‘0 ] ()] 0 o 5
27-0ct | 53 0 0 4 o 0 4 0 ] 0 0 o 3
30-0ct | s6 (] 2 4 0 ) s 0 0 0 0 1 3
3Nov | 60 ] 0 2 ] ] 2 o o 2 0 0 2
6Nov | 63 0 0 2 ] ] 2 ] ] o o ] 1
10Nov | 67 0 0 7 0 ] 7 0 0 0 (] 0 5
13Nov | 70 0 0 4 0 0 2 0 (] o ] o 2
17Nov | 74 0 ] 4 ] ] 3 ] 0 ] (] ] 2
20Nov | 77 (] o 6 0 o 4 0 o 0 0 (] 3
25Nov | 82 ] 0 2 ) 0 0 o 0 0 (] (] 1
4Dec | 9 0 0 6 (1] o 6 ] ()] (] o ] 4
18-Dec ] 105 o 0 2 0 ] 4 o 0 0 0 ] 2
23-Dec | 110 0 0 2 0 0 2 ] 0 0 0 (] )
31-Dec | 118 ] (] (] ] 0 o (] 0 ()] 0 o (]
8-Jan_| 126 o 0 0 0 0 0 0 0 0 0 0 0
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[DATA SHEET FOR SWELL DATA CALCULATION SHEET FOR FLOW-RATE AND ADJUSTMENT VALUES
[INFILTROMETER F-4 (E-C INFLTROMETER F-4 (E-C)
€sT. Flow] wor Q
SWELL INFORMATION (mm) DUETO | TOTAL | wHEN BAG
READNG | READMNG |- DAY ave. | pay Q Ave ¢ jewe.oncl ROW | wAsOFF
DATE | TME | NuMBER| S1 s2 s3 s4 || swerL | wo. (m) | DAYNO. | (crvsec) |  (mi) (mi) (ml)
S-Sep 910 1 740 | 678 | 408 | s90 || 0.00 1 - - - -33.3 -
10sep | 108 € 750 | 784 | 733 | 901 {] 1ess| 6 8312 3 751808 | .75.0 8
14sep | 1230 10 | 598 | 496 | s28 | 755 || 098 | 10 | 25206 8 3.06E07 | 417 . 10
155 | 1615 1 834 | 558 | 325 | 737 |} 240 | 1 - . - 0.0 . -
16sep | 16:50 12 | 887 | 562 | 330 | 744 || 268 | 12 | 11886 n 307607 | -167 14 a2
i7Sep | 14:54 13 ] 887 | S6.7 | 328 | 754 |} 300 | 13 581.7 2 INEO7 | 167 29 10
18Sep | 16:54 14 | s9s | 610 | 373 | 750 || s33 | 14 . 333 . .
19:Sep | 1121 1S | 901 | 602 | 366 | 756 |} s23 | 1S | 10367 14 283607 | -167 18 2s
21-sep | 1234 17 | 900 | 599 | 364 | 747 || 485 | 17 | nos 16 272607 | 00 00 42
22-5ep | 15:20 18 | 908 | 603 | 369 | 752 || S40 | 18 5904 7 29307 | 167 28 8
23-5ep | 10:56 19 | 902 | s99 | 369 | 750 || s10 | 19 4554 18 256607 | 00 0.0 8
24-5ep | 1145 20 | 905 | sa8 | 374 | 755 |} s40 | 20 2531 19 1.30€-07 | -1333 s2.7 "
25Sep | 14:58 21 910 | 611 | 384 | 762 || 628 | 2 264.7 20 124607 | -50.0 189 1
26-5ep | 1047 2 | 920 | 614 | 384 | 767 |} 673 | 22 4545 21 264e07 | o0 0.0 9
20.5ep | 1342 2s | 929 | 634 | 400 | 77 795 | 2s | 15199 23 244807 | 833 5.5 15
30sep | 1400 26 | 927 | 623 | 394 | 774 || 748 | 26 3707 2s 184607 | 833 225 s
1-0ct | 1514 27 | 928 | 623 | 392 | 7723 || 750 | 27 4190 2 22507 | -333 8.0 9
20ct | 1319 28 | 926 | 621 | 389 | 774 || 735 | 28 3330 27 1.696-07 | -333 100 9
6ot | 1013 32 1 961 | 687 | 446 | 806 |l 1200] 32 | 12533 30 166607 | -16.7 13 8
90t | 1225 35 | 966 | 666 | 436 | 824 |[ 1190 ] 35 | 10019 3 173607 | 1167 107 s
13-0ct | 10158 39 | 978 | 676 | 434 | 842 |1 1285 | 20 6883 ¥ 8.836.08 | -1167 169 4
16-0ct | 835 42 | 928 | 630 | 447 | &8 || 1008 ] 42 sz 40 7.51€-08 | 50,0 1.2 3
200ct | 12 46 | 0301 627 | aas | s24 1025 4s s20.6 44 66008 | -1323 252 7
230ct | 1330 | 49 | 934 | 628 | 433 | a6 || 088 | 49 | 12824 a7 208607 | 500 39 10
210t | 1025 53 926 | 614 | 428 | sos || 893 | s3 586.6 5 7.70608 | 0.0 oo }
300ct | 11:36 s6 | 927 9 | 419 | 803 || 855 | se 520.4 s4 835608 | 1333 256 s
3Nov | 842 60 | 935 | 6.2 | 423 | 795 |} 883 | &0 6124 58 8.02€-08 | -16.7 27 3
6Nov | 1100 | ‘€3 936 | 634 | 432 | s1s [| 1003 | 63 3990 61 6a7e-08 | -833 | 209 6
iONov | 10:45 67 | 934 | €23 | 429 | 8i.0 || 950 | &7 s87.2 65 7.406:08 | -1833 13 7
13-Nov | 1004 70 | 95 | 683 | so2 | 853 || 1468 | 70 638.8 68 1.09€-07 | 1500 238 3
17-Nov | 10:59 74 | 905 | 655 | 457 | 842 || 108 | 74 1312 | 72 1.64E-08 | -183.3 1397 3
20Nov | 1020 77 | 930 | 645 | 475 | 794 || 1070 | 77 662.1 75 1L.1ME07 | 667 101 6
25Nov | 10112 82 [ 1042 | 755 | 600 | 956 || 2343 | 82 7372 79 7.406-08 | 1333 181 4
4Dec | 1008 91 978 | €82 | so4 | 860 || 1520 | o 7538 86 419608 | -2167 28.7 4
18Dec | 1005 | 105 | 978 | 682 | so4 | 860 [[ 1520 | 105 | 17719 98 6.26E-08 | 0.0 0.0 2
23Dec | 1005 | 110 | 978 | €82 | so4 | 860 || 1520 | 110 | 2786 107 | 287€08| o0 0.0 2
310ec | 1005 | 118 | 978 | 682 | soa | 860 || 1520 | 118 | 7538 114 | a70e08 [ 00 0.0 2
8han | 1005 | 126 | 978 | €82 | so4 | 860 J) 1520 | 126 | 604.7 122 | 3.73e.08 | 2000 331
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

CALCULATION SHEET FOR HYDRAULIC CONDUCTIVITY
INFILTROMETER D-1 (EC)

x10-7 WATER W. FRONT
DAY NO. ] DEPTH DEPTH GRADIENT | DAY NO.
(e sec) (in) (in)
- - 11.50 - . -
[ 0.8 12.18 4.37 379 6
10 kR ) 12.93 741 2758 10
. - 12.75 - - -
12 31 12.63 10.33 2.22 12
13 kR 1278 n 5.09 13
- - 12.75 - - -
15 2.8 12.78 3.56 4.59 18
17 2.7 12.78 4.05 418 17
18 29 12.78 10.80 2.18 18
19 2.6 12.63 11.29 212 19
20 1.3 12.78 11.9 2.07 20
21 1.2 13.00 12.59 2.03 21
22 2.6 13.00 13.08 1.99 22
25 2.4 13.00 14.96 1.87 25
26 1.8 12.75 15.56 1.82 26
27 23 12.28 16.19 1.76 27
28 1.7 12.00 16.78 1.72 28
32 1.7 12.38 19.07 1.68 32
35 1.7 13.13 20.92 1.63 3s
39 0.9 13.28 23.27 1.57 39
42 08 12.13 25.03 1.48 42
46 0.7 12.00 27.50 1.44 46
49 2.9 11.88 29.35 1.40 49
s3 08 1n.7s 31.67 1.37 S3
56 08 11.74 33.50 1.38 6
60 08 11.87 35.83 1.33 60
63 0.6 12.13 37.69 1.32 63
67 0.7 12.13 40.08 1.30 67
70 1.1 1213 41.86 1.29 70
74 0.2 12.13 44.29 1.27 74
77 11 12.00 46.07 1.26 7
82 0.7 12.28 49.07 1.28 82
91 04 12.13 54.46 1.22 9
108 0.6 12.00 62.86 1.19 108
110 03 1213 65.86 1.18 110
118 0.S 12.00 70.66 117 18
126 0.4 12.25 75.46 1.16 126

x10-7
SWELL

{cmvsec)

0.75
3.06

3.07
n

283
2.72
293
2.56
1.30
1.24
264
2.44
1.84
2.25
1.69
1.66
1.73
0.88
0.75
0.66
2.08
0.77
0.83
0.80
0.65
0.74
1.09
0.16
wm
0.74
0.42
0.63
0.29
0.47
037
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATF PROJECT INFORMATION INFILTROMETER J-4 (E-S)
DATA SHEET
PROJECT:)Dynamic Compaction Test, NUMBER OF TENSIOMETERS USED: 9
LOCATION: |E and 4 road NOMINAL DEPTHS (IN.): 6 12 18
CLIENT:[WSRC NUMBER AT EACH DEPTH: 3
ENGINEER:{Scott R. McMullin ACTUAL TIP DEPTH (IN.): 7 13 19
DATE AND TIME INSTALLED :] 9/15/92 15:30
TEM TESTED:HuoIn Test cap AVERAGE DEPTH (IN.):] 12
REQUIRED K (CM/SEC):]  1x10-7
TEST AREA THICKNESS (FT.): 3 INITIAL TENSIOMETER READINGS
NUMBER OF LIFTS: 6 DATE:{ 9/15/92 9:30
LOOSE LIFT THICKNESS (IN.): 8 GROUP 1: )
BOTTOM BOUNDARY:] sandy chy 6inchf 30
COMPACTION EQUIPMENT TYPE:] Cat 8158 12inchf 37
18inch] 36
LIQUID LIMIT (%)] 64 GROUP 2:
PLASTIVC LIMIT (%): 32 6inch] 15
PLASTICITY INDEX (%): 32 12kch] 22
PERCENT FINES: 2 18inchi 20
PERCENT BENTONITE ADDED: 0 GROUP 3:
MAXIMUM DRY DENSITY (PCF) 6 inch 15
OPTIMUM MOISTURE (%): 12inch] 20
AVERAGE DRY UNIT WEIGHT (PCF): 18inchf 26
AVERAGE COMPACTION Wm{(%):
INITIAL SWELL GAGE READINGS (MM):
AREA OF OUTER RING (CM2): 126451 1 46.4
 AREA OF INNER RING (CM2): 23226 2 321
'DATE OF RING INSTALLATION: 9/13/92 3 24.1
DATE AND TIME RINGS FILLED : 9/15/92 15:30 4 58.8
INITIAL AVERAGE WATER DEPTH (IN.): 1.8
INITIAL WATER DEPTH READING (IN.): 9
TOTAL FLOW, Q, (mi): -526
TOTL FLOW DUE TO SWELL, Qs, (mi):] 125415
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SEALED DOUBLE-RINGED ‘.TROMETER DATA, DCF TEST

DATA SHEET FOR WATER BAGS
INFATROMETER J-4 (E-S)
BAG 1
BAG CONNECTION AND DISCONNECTION t INTIAL FINAL | INMAL FINAL NET
INTERVAL || weeHT || weisHT | weent || weieht || cHance
DATEON | DATE OFF | TMEON | TMEOFF || T @ (@ (g @ )
16Sep | 17:5ep | 1534 | 13:59 80700 3104.5 2641.2 | 2987.2 2997.0 4535
17-Sep . 14:43 . . 2641.2 . 2997.0 . .

. 19-Sep - 1032 || 157740 . 2266.4 . 25337 8381
19Sep | 21Sep | 11:40 | 11:58 || 173880 || 2266.4 17573 | 25337 21521 890.7
20-Sep | 22:Sep | 1344 | 1354 87000 2900.0 25567 | 21521 2026.3 4691
22.5ep | 235ep | 1411 | 11:26 76500 2556.7 19419 | 20263 21m. 5300
23.5ep | 245ep | 11:58 | 1106 83280 1941.9 16656 | 2111.1 || 2089.4 2980
24.5ep | 25-sep | 12:06. | 1339 91980 3094.4 24367 | 2089.4 21723 s74.8
25Sep | 26:5ep | 13:28 | 1106 77880 24367 24355 | 21723 1760.0 a3s
26Sep | 29-sep | 11:31 | 1357 || 267960 || 24355 22174 | 17600 7511 1227.0
295ep | 30Sep | 1446 | 1453 86820 22174 21263 | 24756 2136.6 430.1
30Sep | 10t | 1520 | 1334 80040 21263 21204 | 21366 1817.3 325.2

10ct | 20ct | 1406 | 1338 84720 21204 18004 | 18173 1826.7 3106
20ct | 60ct | 1416 | 849 325980 || 27527 23083 | 27886 2208.2 1024.8
60ct | 90ct | 925 | 1253 || 271680 || 23083 1675.2 | 22082 1891.8 949.5
90ct | 130ct | 1318 | 103 335580 || 23600 22038 | 24040 || 20496 5106
13-0ct | 160ct | 11:06 | 1008 || 255720 || 22038 18542 | 20406 1789.0 6102
160ct | 200ct | 1041 | 1038 {| 345420 || 23824 23705 | 24994 21234 387.9
200ct | 230t | 115 | 1285 264960 || 23705 22259 | 21234 1568.7 699.3
23-0ct | 270ct | 1338 | s84s 328020 || 22259 1837.3 | 2s02.0 22210 669.6
270ct | 300t | 1020 | 1308 268860 || 24568 19455 | 22210 2166.0 5663
300t | 3N | 1341 | sse 328620 || 2366.0 21479 | 21660 2181.4 202.7
INov | 6Nov | 9:28 s || 26620 || 21479 2088.9 | 21814 2074.6 1658
6Nov | 10Nov | 1211 | 1106 || 341700 || 20889 19080 | 20746 1708.2 547.3
10Nv | 13-Nov | 1204 | 1018 || 252840 || 26594 2005.6 | 2497.2 2267.1 883.9
13Nov | 17-Nov | 10:53 | 1036 || 344580 || 20056 19855 | 2267.1 2021.2 266.0
17-Nov | 20Nov | 11:11 | 1035 || 257040 || 1985 17562 | 2021.2 17106 5399
20Nov | 2sNov | 1117 | 1027 || 420000 || 27878 20011 | 2446.4 1985.0 12481
2SMNov | 4Dec | 11:13 | 1018 || 774300 || 26254 22440 | 28222 24353 7683
apec | 18Dec | 1105 | 1351 || 1219560 || 22440 21905 | 24353 2043.2 4456
18-Dec | 23-Dec | 14:21 | 1038 || 418620 || 21905 2081.6 | 20432 2820.1 -668.0
23Dec | 31Dec | 110 | 1046 || 689760 || 20816 1988.9 | 28201 24513 461.5
31Dec | 8san | 1120 | 1320 || 698940 || 19889 13879 | 24513 2451.5 600.8
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR WATER DEPTH AND TEMPERATURE

INFILTROMETER J-4 (E-S)
START START END END AVG. START END AVG.
WAT. DEPTH| WATER | WAT. DEPTH| WATER WATER WATER WATER WATER TEMP,

DATE READING DEPTH READING DEPTH DEPTH TEWP TEMP TEMP CHANGE

_(n) (in.) __(in) (in) {in) {of) {oF) of {oF)
16-Sep 9.0 1.8 9.00 1.8 1.8 74 74 74 0
17-Sep 9.0 1.8 9.00 1ms 1ms 74 76 75 2
18-Sep 90 1.8 9.00 1.8 1.8 76 76 76 0
19-Sep 2.0 11.8 8.78 s 1.6 76 78 76 -1
21-Sep 88 1.5 8.75 1.8 1.8 75 77 76 2
22-Sep 88 1.5 8.7 s 1.5 77 78 78 1
23-Sep 38 1n.s 8.7s 1.5 1.5 78 76 77 -2
24-Sep 88 1.8 9.00 s 1.6 76 67 72 -9
25-Sep 2.0 1.8 9.00 11.8 1.8 67 65 €6 2
26-Sep 9.0 118 9.25 12.0 3K) 13 €S (13 0
29-Sep 93 120 9.2§ 12.0 120 65 n 68 6
30-Sep 9.3 120 9.00 18 1.9 7 64 68 -7
1-Oct 9.0 18 9.00 1ns 1ns 64 63 64 -1
2-Oct 20 1.8 9.00 1.8 ns 63 61 62 2
6-Oct 9.0 1.8 10.25 13.0 124 61 60 61 -1
9-Oct 95 12.3 11.25 14.0 13.9 60 66 63 6
13-Oct 1.3 140 9.78 12,8 13.3 66 60 63 -6
16-Oct 28 128 9.2% 12.0 123 60 64 62 4
20-Oct 9.3 120 9.00 1.8 11.9 64 ss 60 -9
23-0ct 20 1.8 9.00 1.8 1.8 $s s8 s7 3
27-0ct 2.0 1nse 8.70 1.8 1.6 58 59 59 1
30-Oct 8.7 1.8 8.75 1.5 M8 s9 . 62 61 3
3-Nov 88 11.5 9.00 1.8 11.6 62 65 64 3
6-Nov 2.0 1ns 9.2§ 120 1.9 6s s9 62 ¥
10-Nov 93 120 9.00 1.8 1.9 $9 49 54 -10
13-Nov 9.0 1m8 9.50 123 120 49 s9 54 10
17-Nov 9.5 123 9.00 1.8 120 59 46 53 -13
20-Nov 9.0 1.8 9.25 120 ne 46 49 48 3
25-Nov 9.3 120 9.2% 12.0 120 49 60 55 n
4-Dec 9.3 120 9.00 ns 1.9 60 45 53 -15
18-Dec 2.0 1.8 9.25 120 1.9 45 45 4s 0
23-Dec 9.3 120 9.25 120 120 as 45 43 0
31-Dec 93 120 9.25 12.0 120 45 45 45 0
8-Jan 9.3 12.0 10.00 12.8 12.4 45 59 52 14
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SEALED DOUBLE-RINGED RGSLTROMETER DATA, DCF TEST

DATA SHEET FOR TENSIOMETER READINGS

INFILTROMETER J-4 (E-S

GROUP NUMBER 1 GROUP NUMBER 2 GROUP NUMBER 3 AVERAGE
TENSIOMETER READINGS
DATE DAY GINCH | 12INCH | 18 INCH 6INCH | 12INCH | 18 INCH GINCH | 12INCH | 18 INCH GINCH | 12INCH | 18 NCH
(cb) {cb) (cb) (cb) | (cb) cb __{cb) {cb) | (cb) _(cb) cb) {cb)
16-Sep 1 18 30 34 10 20 22 10 20 29 13 23 28
17-Sep 2 12 25 30 8 16 22 4 14 24 8 18 25
18-Sep 3 9 22 26 2 16 20 3 12 26 S 17 24
19-Sep 4 4 21 - 26 2 12 20 2 12 22 3 15 23
21-Sep 6 2 16 24 0 10 17 0 12 21 1 13 21
22-Sep 7 2 16 22 0 10 18 0 n 20 1 12 20
23-Sep 8 0 14 21 0 10 18 0 n 19 0 12 19
24-Sep 9 0 12 20 0 10 18 0 12 18 0 n 19
25-Sep 10 0 14 22 2 10 16 0 12 20 1 12 19
26-Sep n 0 12 22 o . 8 16 0 16 20 o 12 19
29-Sep 14 0 9 16 6 8 17 0 8 16 2 8 16
30-Sep 15 0 10 16 0 6 12 0 8 16 0 8 15
1-Oct 16 0 10 18 2 10 18 0 10 18 1 10 18
- 2-0ct 17 0 10 18 0 10 17 0 9 18 0 10 18
6-Oct 21 0 8 16 0 0 12 0 4 15 0 4 14
9-Oct 24 2 6 14 0 2 12 0 6 16 1 5 14
13-Oct 28 0 4 12 0 0 10 0 4 12 0 3 u
16-Oct 31 0 4 12 0 0 10 0 4 12 0 3 n
20-Oct 35 0 8 12 0 2 10 0 8 13 0 6 12
23-Oct 38 0 4 13 0 2 10 0 6 12 0 4 12
27-Oct 42 0 2 12 0 0 8 0 6 10 0 3 10
30-Oct 45 0 3 n 0 0 8 0 3 1", 0 2 10
3-Nov 49 0 2 10 0 0 8 0 4 10 0 2 9
6-Nov S2 0 2 8 0 0 7 0 3 8 0 2 8
10-Nov 56 0 6 10 0 6 10 0 2 10 0 S 10
13-Nov 59 0 2 8 0 0 8 0 2 9 0 1 8
17-Nov 63 0 3 9 0 2 8 0 4 10 0 3 9
20-Nov 66 0 2 8 0 0 10 0 3 8 0 2 9
25-Nov n 0 2 7 0 0 4 0 2 8 0 t 6
4-Dec 80 0 S 9 0 0 7 0 4 10 0 3 9
18-Dec 94 0 0 0
23-Dec 929 0 0 0
31-Dec 107 . 0 0 0
8-Jan 15 0 0 0
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SEALED DOUBLE-RINGED INFILTROMETER DATA, DCF TEST

DATA SHEET FOR SWELL DATA CALCULATION SHEET FOR FLOW-RATE AND ADJUSTMENT VALUES
IFLTROMETER J-4 (E-5) INFILTROMETER J-4 (E-S)
SWELL INFORMATION EST. FLOW| %OF Q
AvG. DUETO | TOTAL | WHEN BAG
READING | READING| DAY sweeL {oav | Q@ | ave ! |rew. o row | wasorF
DATE | ToE |womeer| 1 | s2 | s3 | sa || (mm) | MO | (mi) |DAYNO.| (crviee) |  (mi) (mi) (md)
15Sep | 1705 | ©0 | 423 | 278 | 202 | 562 [| 373 | ©
165ep | 2:10 1 | mo]2ee]| 208 ssef] 385 | 1 . . . 0.0 . .
17Sep | 1446 | 2 | 414 ) 280 214 [ s60 ] 365 | 2 | 4sas | 1 |242e07| 333 74 454
15ep | 1622 | 3 | 404|270 210 | ssa ] ars | 3 . . . 00 . .
195p | NS | 4 Jarz2] 283|217 | sa9 || 383 | 4 | 831 | 3 |22E07| -167 20 -862
21sep | 1335 | 6 | a6 | 290 | 222 ses ]| 203 | 6 | ss07 | s |221e07| 333 37 3
22sep | 1503 | 7 [423 [ 300 ] 224 | sra || 240 | 7 | 4601 | 6 [232607| 167 36 6
23sep | 1037 | 8 | 419|204 ) 223|568 || 275 | 8 | ss300| 7 |2sseo0r] -333 63 10
24sep | 11:38 ] 9 | 420 205) 220 s72)| 245 | 9 | 2980 | 8 |154e07] -1500 | s03 18
2ssep | 1440 | 10 | sez i mafae2| 7|} e8| 10| s7as | o |2e0r| -333 58 4
26sep | 1043 | 11 | 620|328 ]| 245 ] 741 || 800 | 11 | 4135 | 10 |220e07| o0 00 7
20sep | 1331 | 14 | 789 | 345 | 27.5 | 926 || -1803 | 14 | 12270 | 12 | 197607 1000 8.1 14
30Sep| 13:25 | 15 | 755|343 ] 270 ses || as73 ] 45 | 4300 | 14 |21e0r] ez | 27 7
1:0ct | 15:03 | 16 | 761 | 350 | 280 | 864 |} 1603 | 16 | 3252 | 15 | rrseor| 167 5. 7
20t | 1309 | 17 | 755 | 339 ]| 278 | 866 || -1560 | 17 | 3106 | 16 | 15007 | -333 10.7 8
60ct | 1002 | 21 | 955 | 366 | 299 | 1060|| -2665 | 21 | 10248 | 19 | 135e07| -167 16 7
90ct | 1220 | 24 |1267] s06 | 455 | 1385]| 4998 | 24 | o495 | 22 | 1soe-07| 1000 | 105 4
130ct | 10:07 | 28 [1200| 784 | 687 | 1410 6415 | 28 | s106 | 26 |esseos| -1000 | 196 4
160t | 827 | 31 | eos | aa7 | 387 | 726 || 1378 ] 31 | 6102 | 29 | r.03e07| 667 10.9 3
200ct | 11:913 | 35 | 644 | 458 ] 304 | 764 || 1615 | 35 | 3879 | 33 | 4sec08| -1500 | 387 4
23.0ct | 13:50 | 38 |esa| 412 ) aza ) 773 |l -irs| 38 | 6203 | 36 | vueor] soo 12 7
270ct | 1005 | 42 | 633 | 475 | 408 | 758 || -1650 | 42 | 6696 | 40 | s79e08| 167 2s 12
300t | 11:32 | 4s | 615 | 424 | 375 | 744 || 1360 | a5 | se63 | 43 | 907e08| s00 88 3
3MNov | 837 | 49 | 556 | 395 343 | 663 || -a58 | 49 | 2027 | 47 | 266e08]| so0 .7 1
6Nov | 1053 | s2 | 603 | 414|356 | 718 || 13| 52 | 1es8 | so |2esc-08| -1000 | 603 4
10Nov | 1035 | 56 | 824 | 494 | 432 | 054 || 2725 | 56 | 5473 | s4 | es0e08| -1667 | 30 9
1BNov| 957 | 59 | 9se | s32 | 472 1081 3568 | s9 | se39 | s7 |1sieo7r| 1667 | 189 4
17Nov | 1044 | 63 | 978 | 573 | 484 |1115|| 3840 ] 63 | 2660 | 61 |332608| -2167 | a5 3
208v | 1018 | 66 | 821 | s7.5 | 484 | 829 || -2738 | 66 | s399 { 64 | sosc08| soo 83 6
25Nov | 1008 | 71 | so4 | 80.7 | 701 [106.2]| 4400 | 71 | 12481 | 68 | r2se-07| 1833 | 147 s
aDec | 10:00 | 80 | 601 | 365 | 328 | 715 || 088 | 80 | 7683 | 75 | 427e08| -2500 | 325 2
18Dec | 10:00 | o4 | 601 | 36s|328] 715 || 088 | o4 | aas6 | 87 |1sreos]| o0 0.0 a
23Dec | 1000 | 99 | 601 | 365 | 328 | 71.5 || 988 | 99 | 6680 | 96 |-687e08] o0 00 -1
31-Dec | 1000 | 107 | 601 | 365 | 328 | 71.5 || 988 | 107 | 4615 | 103 | 288e08| o0 00 2
8an | 1000 | 115 | 601 | 365 | 328 | 705 || -088 | 115 | 6008 | 111 | 370608 | 2333 | 388
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SEALED DOUBLE-RINGED ‘TROMETER DATA, DCF TEST

CALCULATION SHEET FOR HYDRAULIC CONDUCTIVITY

INFILTROMETER D-1 (E-S)
x10-7 | WATER | W.FRONT
DAY NO. 1 DEPTH | OEPTH | GRADENT | DAY NO.
fevaee) | (in) (in)
1 . .78 - - 1
2 24 1.7s 333 483 2
3 . 1n.7s . #RER 3
] 23 11.63 611 290 4
6 22 11.50 9.26 224 6
7 23 11.50 2n s.24 7
] 30 11.50 3.02 4.81 8
9 1.5 11.63 3.4 . °
10 27 .75 3.83 4.07 10
n 23 11.88 414 3.87 n
" 20 12.00 .31 3.26 "
15 21 188 | 569 3.09 15
16 1.7 .78 6.09 293 16
7 1.6 .75 643 2.83 17
21 14 1238 7.88 2.57 21
24 1.5 13.13 482 3.72 2
28 07 13.25 5.61 336 28
3 1.0 1228 6.19 298 3
35 0.5 11.88 7.01 269 3s
38 11 .75 7.64 254 38
2 0.9 11.60 8.4 238 2
4s 09 11.48 9.02 227 45
49 03 11.63 9.79 219 49
52 03 11.88 10.41 214 52
56 07 11.88 n.2 206 56
59 1.5 12.00 11.80 202 59
63 03 12.00 12.61 1.95 63
66 0.9 11.88 1321 1.90 66
n 13 12.00 1421 1.84 n
80 04 11.88 16.00 1.74 80
94 02 11.88 18.80 1.63 94
99 0.7 12.00 19.80 1.61 99
107 03 12.00 21.40 1.56 107
1s 04 1238 23.00 1.54 11s




