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Executive Summary

This report provides the preliminary pond design for the land application option and for the deep
well disposal option at the Dewey-Burdock project. These designs have been completed
following United States Nuclear Regulatory Commission (USNRC) Regulatory Guide 3.11,
NUREG 1569, 10 CFR Part 40, Appendix A, Criterion 5 and State of South Dakota
Administrative Rule 74:29:11:23.

Land Application Option
The land application option includes six categories of ponds:

e Radium settling ponds containing bleed and restoration water and used to settle radium out of
solution

e Outlet ponds used to intercept treated water from the radium settling ponds and to store
stormwater falling on the radium settling ponds

e Storage ponds used to store treated water during the non-irrigation season

e A central plant pond containing brine produced at the Burdock Plant site

e Spare ponds used for emergency containment should the radium settling or central plant
ponds fail

e Spare storage ponds used for emergency containment should any of the storage ponds fail, or
portions of the land application system become temporarily inoperable

The design makes allowance for the following:

e Two radium settling ponds, one each at the Dewey and Burdock having a storage capacity of
39.4-acre-ft each
e Two outlet ponds, one each at the Dewey and Burdock sites having a storage capacity of
4.9-acre-ft each
e Two sets of storage ponds:
= A system of four ponds constructed at the Dewey Site each having a storage capacity of
63.8-acre-ft
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= A system of four ponds constructed at the Burdock Site each having a capacity of
63.8-acre-ft

e Two spare storage ponds, one each at the Dewey and Burdock Sites having a storage capacity
of 63.8-acre-ft each

e A central plant pond at the Burdock site having a capacity of 36.2-acre-ft

e Two spare ponds, one each at the Dewey and Burdock Sites having a capacity of 39.4-acre-ft
each

Deep Well Disposal Option

The deep well disposal option includes five categories of ponds:

e Radium settling ponds, containing bleed water and restoration water and used to settle
radium out of solution

e Qutlet ponds used to intercept treated water from the radium settling ponds and to store
stormwater falling on the radium settling ponds

e Surge ponds, containing water that has been treated and which is to be pumped to the
disposal wells

e Spare ponds, used for emergency containment should any of the ponds fail

e A central plant pond containing brine produced at the Burdock Plant site

The design makes allowance for the following:

e Two radium settling ponds, one each at the Dewey and Burdock having a storage capacity of
15.9-acre-ft each

e Two outlet ponds, one each at the Dewey and Burdock sites having a storage capacity of
5.1-acre-ft each

e Two surge ponds, one each at the Dewey and Burdock sites having a storage capacity of
8.4-acre-ft each

e A central plant pond at the Burdock site having a capacity of 15.9-acre-ft

e Two spare ponds, one each at the Dewey and Burdock sites having a capacity of 15.9-acre-ft
each

The ponds have been designed to store water reporting to them while maintaining 3 feet (ft) of
freeboard. The geometry and storage characteristics of the radium settling ponds have also been
checked to verify that they will allow the efficient removal of radium from solution.
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The radium settling, spare and central plant ponds will be provided with the following lining
system:

e An 80-milli-inch (mil) high density polyethylene (HDPE) primary liner

e A 60-mil-HDPE secondary liner

e A 1-ft-thick clay liner below the secondary liner

e A geonet drainage layer sandwiched between the primary and secondary HDPE liners
e A leak detection sump and access port system

All other ponds will contain treated water that is either to be used for land application or deep
well disposal. These ponds will include a single 40-mil-HDPE liner underlain by a 1-ft-thick
clay liner.

The results of the stability analyses calculated for the embankments using three different
methods of analysis; Bishop Method, Janbu Method, and Morgenstern-Prices Method indicate
that the slopes are stable under both static and MCE seismic loading conditions.

Precipitation falling in the land application areas will be contained within those areas and in
evaporation pans located adjacent to them, from where it will evaporate. The Soil Plant Air
Water (SPAW) modeling indicates that there will be no percolation beyond the base of the soil
profile from the land application system and therefore no potential impact to groundwater. Also
the underlying Graneros Group provides a low permeability barrier to any potential seepage from
land application.

The ponds provided for the land application design all have larger storage volumes than the
ponds provided for the deep well disposal option, which is discussed in Section 4.0. Therefore,
the land application ponds would also operate satisfactorily for deep well disposal.
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Powertech (USA) Inc.
Dewey-Burdock Project
Pond Design Report

1.0 Introduction

1.1 Background

Knight Piésold was retained by Powertech (USA) Inc. to design the water containment storage
ponds associated with land application and deep well disposal at the proposed Dewey-Burdock
Project. The project is located in the Fall River and Custer Counties in South Dakota, on the
southwest flank of the Black Hills uplift. It will involve in situ leaching to recover uranium from
the Fall River and Lakota Formations.

This report describes the results of the pond design and stability, seepage and seismic analysis in
accordance with NRC Regulatory Guide 3.11, NUREG 1569, 10 CFR Part 40 Appendix A,
Criterion 5 and South Dakota Administrative Rule 74:29:11:23. These regulatory requirements
are provided in Appendix A. The ponds have been sized to store and treat water resulting from
the in situ leach process, stormwater runoff from the land application areas, and the 100-year,
24-hour design storm event.

1.2 Limitations and Disclaimer

This report titled Dewey-Burdock Project Pond Design Report has been prepared by Knight
Piésold and Co. (Knight Piésold) for the exclusive use of Powertech (USA) Inc. (Client). No
other party is an intended beneficiary of this report or the information, opinions, and conclusions
contained herein. Any use by any party other than the Client of any of the information, opinions,
or conclusions is the sole responsibility of said party. The use of this report shall be at the sole
risk of the user regardless of any fault or negligence of the Client or Knight Piesold.

The information and analyses contained herein have been completed to a level of detail
commensurate with the objectives of the assignment and in light of the information made
available to Knight Piésold at the time of preparation. This report and its supporting
documentation have been reviewed and/or checked for conformance with industry-accepted
norms and applicable government regulations. Calculations and computer simulations have been
checked and verified for reasonableness, and the content of the report has been reviewed for
completeness, accuracy, and appropriateness of conclusions. To the best of the information and
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belief of Knight Piésold, the information presented in this report is accurate to within the
limitations specified herein.

This report is Knight Piésold pdf file: Dewey-Burdock Project Pond Design Report Rev 0.pdf.
Any reproductions or modifications of this report are uncontrolled and may not be the most

recent revision.

1.3 Contributors and Approvals

This report was prepared, reviewed, and approved by the undersigned.

Prepared by:

et Ol

Paul D. Bergstrom, C.E.P.
Senior Executive Project Manager

ftunbel

Jarhes R. Kunkel, Ph.D., P.E.
Senior Executive Project Manager

Approved by:
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2.0 Site Investigation

2.1 General

Knight Piésold carried out a site investigation at the Dewey-Burdock site during July 2008. The
investigation was limited to excavating test pits and was targeted at obtaining the following:

e Parameters required for land application modeling

e Engineering characteristics of the soils for pond design

Eleven test pits were excavated as part of the investigation, ranging in depth form 6 to 13 ft.
Five of the test pits were excavated at the Dewey Site, with the remainder being excavated at the
Burdock Site. The locations of the test pits in relation to land application and irrigation, and to
deep well disposal options are illustrated in Figures 2.1-1 and 2.1-2, respectively. Test pit logs
are included in Appendix B. Samples obtained from the test pits were tested at Knight Piesold’s
geotechnical laboratory in Denver for the following properties:

e Visual classification

e Particle size distribution

e Specific gravity

e Natural moisture content
e Dry bulk density

e Atterberg limits

e Compaction testing

e Triaxial testing

e Flexible wall permeability

Samples were also sent to an outside laboratory where they were evaluated for sodium
absorption ratio (SAR) and soil organic carbon (SOC).

2.2 Subsurface Conditions

The soils underlying the site consist primarily of lean clays, lean clays with sand, fat clays, and
fat clays with sand. Clayey gravel was encountered in test pit TPO3 and sandy lean clay was
encountered in test pits TP04 and TP08. Bedrock, where encountered, consisted of either
claystone or shale. Results from the laboratory tests indicate that the materials are suitable for

August 2009 2-1 Appendix 5.3-A



Knight Piésold

CONSULTING

the construction of the proposed ponds. Stability analysis results that are presented in Sections
3.11 and 4.9 confirm this.

Test pit logs are provided in Appendix B, and geotechnical laboratory test results are provided in
Appendix C.

August 2009 2-2 Appendix 5.3-A



Knight Piésold

CONSULTING

3.0 Land Application Pond Design

3.1 SPAW Modeling Assumptions

The design of the land application system was developed based on modeling using the SPAW
model, as described further in Appendix D. Two land application areas, one at the Dewey site
and one at the Burdock site will be used. The total irrigated area at any given time at the Dewey
site would be 315 acres, consisting of four 50-acre pivots, four 25-acre pivots, plus one 15-acre
pivot. In addition, there would be one 50-acre pivot and one 15-acre pivot on standby (total
pivots at Dewey is five 50-acre pivots, four 25-acre pivots, and two 15-acre pivots). Pumping at
Dewey would occur for 24 hours every day from March 29 to May 10 at a rate of 297 gallons per
minute (gpm); from May 11 to September 24 at a rate of 653 gpm; and from September 25 to
October 31 at a rate of 297 gpm.

The total irrigated area at any given time at the Burdock site would also be 315 acres (six 50-acre
pivots plus one 15-acre pivot). In addition, there would be two 25-acre pivots and one 15-acre
pivot on standby. The total pivots at Burdock would be six 50-acre pivots, two 25-acre pivots,
and two 15-acre pivots. Pumping at Burdock would also occur for 24 hours on every day from
March 29 to May 10 at 297 gpm, from May 11 to September 24 at a rate of 653 gpm, and from
September 25 to October 31 at a rate of 297 gpm.

Precipitation falling in the land application areas will be contained within those areas and in
evaporation pans located adjacent to them, from where it will evaporate. The SPAW modeling
indicates that there will be no percolation beyond the base of the soil profile from the land
application system and therefore no potential impact to groundwater. Also the underlying
Graneros Group provides a low permeability barrier to any potential seepage from land
application (reference Plates 315, 335, 337 and 338).

Four single-lined impoundments (ponds) would be constructed at the Dewey site for the
temporary storage of the irrigation water. Each pond will be 465 ft wide x 465 ft long x
30 ft deep including 3 ft of freeboard, with an operating capacity of 61.8-acre-ft. In addition to
the storage ponds, double-lined radium settling and spare ponds with leak detection, and single-
lined spare storage and outlet ponds will also be constructed at Dewey. The radium settling pond
and spare ponds will be 880 ft long x 200 ft wide x 25.5 ft deep, including 3 ft of freeboard, and
will have an operational storage of 39.4-acre-ft. The outlet pond will be 280 ft wide x 162 ft
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long x 14 ft deep including 3 ft of freeboard, and will have an operational storage of 4.9-acre-ft.
The spare storage pond will be geometrically identical to the storage ponds.

Four single-lined impoundments (ponds) would be constructed at the Burdock site for the
temporary storage of the irrigation water. Each pond will be 465 ft wide x 465 ft long x 30 ft
deep including 3 ft of freeboard, with an operating capacity of 61.8-acre-ft. In addition to the
storage ponds, double-lined radium settling, spare, and central plant ponds with leak detection,
and single-lined spare storage and outlet ponds will also be constructed at Burdock. The radium
settling and spare ponds will be 880 ft wide x 200 ft long x 25.5 ft deep, including 3 ft of
freeboard, and will have an operational storage of 39.4-acre-ft. The central plant pond will be
362 ft wide x 362 ft long x 25 ft deep including 3 ft of freeboard, and will have an operational
storage of 36.2-acre-ft. The outlet pond will be 280 ft wide x 162 ft long x 14 ft deep including
3 ft of freeboard, and will have an operational storage of 4.9-acre-ft. The spare storage pond will
geometrically identical to the storage ponds

The ponds provided for the land application design all have larger storage volumes than the
ponds provided for the deep well disposal option, which is discussed in Section 4.0. Therefore,
the land application ponds would also operate satisfactorily for deep well disposal.

3.2 Design Flows

Three water streams resulting from mining activities report to the ponds:

e Bleed water from the production wells
e Restoration water from the restoration wells
e Process water from the plant

Bleed and restoration water is pumped to the radium settling ponds where it is treated before
overflowing into the outlet pond and pumped to the storage ponds where it is used for land
application. Process water from the central processing plant (CPP) is pumped to the central plant
pond, where it is stored. Allowance has been made for all ponds to store water resulting from the
100-year, 24-hour storm event while maintaining 3 ft of freeboard.

3.2.1 Production Well Bleed Water

The in situ leach process includes for up to 3 percent of the water pumped from the production
wells to be bled from the system. Total production water is approximately 4,000 gpm, resulting
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in a bleed flow of approximately 120 gpm. This water will be pumped to the radium settling
ponds.

3.2.2 Wellfield Restoration Water

This water, having a flow rate of approximately 500 gpm, will be used to flush the mineralized
target zone following uranium recovery. Once it returns to the surface, the water will be pumped
to the radium settling ponds.

3.2.3 Process Water

The uranium recovery process will result in a brine stream of approximately 12 gpm. Allowance
has been made for some of this water to be stored in a central plant pond.

3.2.4 Precipitation

All precipitation falling on the land application areas will be stored within those areas where it
will either evaporate or infiltrate into the soil. Water falling directly on the pond surfaces will be
stored in the ponds and used for land application.

3.3 Pond Design Requirements

Active storage requirements for the radium settling, outlet, storage, and central plant ponds are
provided below. In addition to the active storage requirements and the design storm event, all
ponds will be provided with 3 ft of freeboard. The catchment areas of the ponds will be
minimized by grading all roads away from them, and by providing stormwater diversions to
prevent water from upstream catchments from reporting to them.

Figure 3.3-1 provides the Burdock Plant Site Plan and Figures 3.3-2 and 3.3-3 includes the pond
Cross sections.

Figure 3.3-4 provides the Dewey Plant Site Plan and Figures 3.3-5 and 3.3-6 include the pond
Cross sections.

3.3.1 Radium Settling Ponds

Radium is settled out of solution by adding barium chloride to the water. Co-precipitation of
radium occurs when natural sulfate (SO.) in the water combines with radium (Ra) and barium
(Ba) to form RaBaSO,4. The requirements for efficient settlement of solids out of a solution have
been incorporated into the design of the ponds and include the following:
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e Sufficient retention time for the settlement of radium out of solution

¢ Providing adequate surface area to prevent the development of large surface currents

e Providing a pond geometry or arrangement that will prevent short circuiting of flows through
the pond

Radium is settled out of solution by adding barium chloride to the water. Co-precipitation of
radium occurs when natural sulfate (SO.) in the water combines with radium (Ra) and barium
(Ba) to form RaBaSO,. All discussions in the following sections, therefore, refer to the
settlement of radium barium sulfate.

3.3.1.1 Retention Time and Storage

Water in the ponds must be retained for sufficient length of time to allow radium barium sulfate
to settle out of solution. A literature survey of radium settling ponds indicated that typical
retention times range from eight to 14 days. A retention time of 14 days has been adopted for
this project. This requires that the ponds have a minimum storage volume of 38.4-acre-ft. In
addition, the ponds are expected to accumulate 790-cubic-ft per year (ft*/year) of radium barium
sulfate sludge. For a 10-year project life, this will amount to 0.18-acre-ft of storage. The design
allows identical radium settling ponds to be constructed at Dewey and Burdock Sites, capable of
storing 39.4-acre-ft each, allocated as follows:

e 39.2-acre-ft for bleed and restoration water
e (.2-acre-ft for sludge accumulation

Stormwater will overflow into the outlet pond, which has been sized to accommodate the
100-year, 24-hour storm event from both itself and the radium settling pond.

3.3.1.2 Surface Area

To promote settling, the pond surface area should be large enough to prevent significant surface
currents from developing. Should these develop, they could keep the radium barium sulfate in
suspension. They could also result in short circuiting, with water flowing directly from the pond
inlet to the outlet.

The literature survey indicated that a minimum area of 0.6 acres should be allowed for every
100 gpm of flow. For a flow of 620 gpm, this results in area of 3.72 acres with the designed
ponds having a water surface area of 3.85 acres.
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3.3.1.3 Pond Geometry

Unless baffles are provided, the length of a settling pond should ideally be at least four times its
width. The radium settling ponds have a crest length of 880 ft and a width of 220 ft, satisfying
this requirement.

3.3.2 Outlet Ponds

Identical outlet ponds have been designed for the Dewey and Burdock Sites. They have been
sized to accommodate one day’s production water, equating to 2.7-acre-ft, and precipitation from
the 100-year, 24-hour storm event falling on both the radium settling and outlet pond.

The ponds have been designed to store the following:

e 2.7-acre-ft for treated irrigation water
e 1.7-acre-ft for the 100-year, 24-hour design storm event falling on the radium settling pond
e (.4-acre-ft for the 100-year, 24-hour design storm event falling on the radium settling pond

3.3.3 Storage Ponds

Outflow from the storage ponds to land application areas exceeds water inflow during the period
of land application (March 29 to October 31). However, water generated during the remainder
of the year needs to be stored until it can be used for land application. Total storage
requirements were modeled using the SPAW Model, and were calculated to be 216.4-acre-ft at
both the Dewey satellite plant site and the Burdock central processing plant site. Allowance has
been made for an additional 27.5-acre-ft of storage at each site to allow for the possibility that
the start of the land application may be delayed.

The design allows four storage ponds to be constructed at both the Dewey and Burdock Sites, for
a total of eight ponds, each capable of storing 63.8-acre-ft, allocated as follows:

e 61.8-acre-ft for treated irrigation water
e 2-acre-ft for the 100-year, 24-hour design storm event

3.3.4 Central Plant Pond

The central plant pond is located at the Burdock Site, and has been sized to accommodate a
discharge of 10.81 gpm over a period of two years, equating to 34.9-acre-ft.
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The pond has been designed to store the following:

e 35-acre-ft for brine from the CPP
e 1.2-acre-ft for the 100-year, 24-hour design storm event

3.3.5 Spare Ponds

The spare ponds have been designed to be identical to the radium settling ponds, which are the
largest double-lined ponds in the system. The spare ponds are located adjacent to the radium
settling pond. They have been designed to accommodate water from any of the radium settling
or central plant ponds, should the ponds fail.

A spare storage pond has been designed at both the Dewey and Burdock sites to provide
emergency containment for the single-lined storage and outlet ponds.

3.4 Water Flow Configurations

Water will be routed through the storage ponds to maximize retention time. Figure 3.4-1
provides the Burdock Plant Site Flow Diagram and Figure 3.4-2 provides the Dewey Plant Site
Flow Diagram.

3.5 Pond Lining Systems

The lining system for the radium settling, spare and central plant ponds will consist of the
following:

e An 80-mil-textured primary HDPE liner.

e A 60-mil-smooth secondary HDPE liner.

e A 12-inch-thick compacted clay liner, having a maximum permeability of 1x10” cm/sec.
This liner will be constructed below the secondary HDPE liner.

e A geonet sandwiched between the primary and secondary HDPE liners.

The outlet and storage ponds will contain treated water that will be used for land application.
The liner requirement on these ponds is therefore less stringent, and will consist of the following:

e An 40-mil-textured HDPE liner.

e A 12-inch-thick compacted clay liner, having a maximum permeability of 1x10” cm/sec.
This liner will be constructed below the HDPE liner.
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3.6 Leak Detection Systems

The radium settling, spare and central plant ponds will include a geonet drainage layer installed
between the primary and secondary HDPE liners. The geonet will drain into a leak detection
sump. A minimum grade of 2 percent will be maintained across the bottom of the ponds to
facilitate the drainage of water into the leak detection sump should a leak develop. A leak
detection access port and pump will be provided at the sump to allow any water collecting there
to be pumped out and monitored. Pipes feeding into the double-lined ponds will be dual
contained, with the carrier and containment pipes being connected to the primary and secondary
HDPE liners, respectively. The leak detection system is shown on Figure 3.6-1.

3.7 Foundation Preparation

Foundation preparation on the ponds will include the following:

e Removing vegetation, existing structures and unsuitable foundation materials

e Subgrade preparation

e Site grading

More detail on the items listed above is provided in Table 3.7-1.

Table 3.7-1 — Foundation Preparation Requirements

Item Description
Vegetation | Clear and grub vegetation
Structures Remove any existing structures

Surface soils

- Strip organic soil matter for a minimum of 10 ft beyond the pond embankment
limits.

- Place the stripped soil in temporary stockpiles for final reclamation.

- Stockpiles should be located as close to the stripped areas as possible.

- Proposed stockpile locations are indicated on Figures 3.7-1, 3.3-1, and 3.3-3.

Scarify, moisture condition and compact the top 6-inches of the stripped ground
surface in fill areas to a minimum of 90 percent of the maximum Modified
Proctor Dry Density (ASTM D 1557).

Site Grading

Undertake site grading cut and fill. Compact graded materials to a minimum of
90 percent of the maximum dry density (ASTM D 1557) within + 2 percent of the
optimum moisture content.
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3.8 Embankment Drainage

An embankment drainage system will be installed in the outer face of all embankments to
prevent the outer toe of the embankment from becoming saturated should a HDPE liner system
fail. Water collected by the drain system will be conveyed to a sump from where it will be
pumped back to the ponds.

3.9 Pond Connectivity

All storage ponds will be connected via spillways. The radium settling and spare ponds will also
be connected to the outlet pond via a spillway. The proposed flow of water through the ponds
system is shown on Figures 3.4-1 and 3.4-2.

3.10 Pond Seepage Analysis

Seepage analyses were undertaken for the outer embankments of the ponds to model the phreatic
surface through the outer embankments of the ponds should the HDPE liners fail. The phreatic
surface determined from the seepage analysis was then used to model embankment slope
stability for that condition.

All ponds will be HDPE lined, with the HDPE liner being underlain by a 1-ft-thick clay liner.
Negligible seepage is expected from them under normal operating conditions.

3.10.1 Material Properties

Flexible wall permeability tests were undertaken on both undisturbed and remolded samples
collected from site. The results were further subdivided depending on which site the samples
were collected at, and are summarized in Table 3.10-1.
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Table 3.10-1 — Permeability Test Results

. No. of Permeability (cm/sec)
Site Test Type* - -
Samples Min Max Average Median
Dewey Undisturbed 12 2.30x107 | 4.90x10* | 7.63x10™ | 2.80x107
Remolded 11 3.70x107° | 2.90x10° | 5.45x107 | 8.70x10®
Burdock | Undisturbed 10 4.20x10° | 5.70x10* | 8.03x10™ | 7.20x10°®
Remolded 8 7.90x10° | 9.30x10° | 1.87x10™ | 7.55x10°

*Undisturbed samples were collected using Shelby tubes; remolded samples were compacted
to 95 percent of maximum dry density.

The median undisturbed permeabilities have been assumed for the in situ soils, while the median
remolded permeabilities have been assumed for the embankments. In addition, regulatory
requirements specify that a 1-ft-thick clay liner having a maximum permeability of 1x10” be
used below the HDPE liners in the ponds. Material from the pond excavation will be selected to
meet this criterion. If necessary, borrow areas will be developed to source this material.

Sand used in the embankment drainage system was assumed to have a permeability of
5x10™ cm/sec.

3.10.2 Analysis

For the seepage analysis, it was assumed that the HDPE liners in the ponds fail completely, with
the 1-ft-thick clay liner providing the only barrier to seepage through the embankment. The
seepage analysis was completed using the GeoStudio 2007 software package.

3.11 Pond Stability Analyses

Stability analyses on the pond embankments were completed using the GeoStudio 2007 software
package. The sections selected for the analysis are located at the highest points of the
embankments.

3.11.1 Analyses

The following analyses were conducted on each of the ponds:

e A static stability analysis, assuming that the liners are intact (no phreatic surface in the
embankment)
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e A pseudostatic analysis, assuming the liners are intact and modeling the Maximum Credible
Earthquake (MCE) acceleration

e A static analysis, assuming that the liners have completely failed, allowing a phreatic surface
to develop in the embankment

e A pseudostatic analysis, assuming that the liners have completely failed, allowing a phreatic
surface to develop in the embankment, and modeling the MCE acceleration

3.11.2 Soil Strengths

Soil strengths were obtained from three tri-axial tests that were conducted on material samples
collected during the site investigation. The results from these tests are provided in Table 3.11-1.

Table 3.11-1 — Material Strength Characteristics

Sample Angle of Cohesion Description
Site Number Friction (°) (ksi) P
Dewey TP 02-7 25.0 0.10 Lean clay with sand
TP 08-6 28.5 0.06 Sandy lean clay
Burdock -
TP 09-4 27.0 0.15 Lean clay with sand

Test pits TP 08-6 and TP 09-4 are located close to the Burdock Site, with test pit TP 02-7 being
located close to the Dewey Site. As the material strength values obtained from test pit TP 09-4
are lower than those obtained from test pit TP 08-6, those values were used for the analyses
undertaken at the Burdock Site. The material strength values obtained from test pit TP 02-7
were used for the analyses undertaken on the ponds at the Dewey Site.

3.11.3 Material Densities

In situ material densities were obtained from undisturbed samples collected during the site
investigation. The densities of embankment materials were obtained from compaction tests
undertaken on samples collected from site. Results for the Dewey and Burdock Sites are
summarized separately in Table 3.11-2.
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Table 3.11-2 — Soil Densities

i No. of Moist Soil Density (pcf)
Site Test Type - -
Samples Min Max Average | Median
Dewey Undisturbed 12 86.3 113.3 98.3 97.6
Compaction test 7 120.4 124.2 123.0 124.0
Burdock Undisturbed 11 924 101.0 97.9 98.3
Compaction test 6 123.7 130.7 127.4 126.7

Median undisturbed densities have been assumed for in situ soils, while the median densities
from the compaction tests have been assumed for the embankments and clay liners.

3.11.4 Seismic Ground Acceleration Values

MCE ground accelerations were obtained from the document “Dewey-Burdock Project,
Application for NRC Uranium Recovery License, Fall River and Custer Counties, South Dakota,
Technical Report,” dated February 2009. The MCE was determined in Section 2.6.6 of the
report to have a maximum ground acceleration of 0.09 g.

3.11.5 Stability Analysis Results

The factors of safety for the embankments are provided in Table 3.11-3. The table provides
results for three methods of analysis, namely:

e Bishop method
e Janbu method
e Morgenstern-Price method

The analyses shown in Table 3.11-3 below indicate that the outer slopes of the ponds have a
minimum factor of safety of approximately 2.51 under normal static loading conditions assuming
that the HDPE liners remain intact, preventing a phreatic surface from developing in the
embankment. The minimum factor of safety reduces to approximately 1.79 during the MCE
seismic event.

Should the HDPE liner fail, a drain installed in the embankment will help to lower the phreatic
surface and prevent the downstream toe from becoming saturated. The factors of safety do
reduce, with the minimum factor of safety under normal static loading conditions reducing to
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approximately 1.67. Under MCE seismic loading conditions the minimum factor of safety
reduces to approximately 1.15.

The inner slope is less critical in terms of preventing a breach of the embankment, but was
evaluated for stability assuming the HDPE liners remain intact. The minimum factor of safety
under normal static loading conditions was calculated to be 1.90, while under MCE seismic
loading conditions this reduces to approximately 1.47.

The factors of safety indicate that both the inner and outer the slopes are stable under both static
and MCE seismic loading conditions.
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Table 3.11-3 — Stability Analysis Factors of Safety

Factor of Safety
Pond Description Analysis . Morgenstern-
Bishop | Janbu .
Price
Dewey Radium Outer slope — assuming Static 2.87 2.63 2.87
Settling Pond intact HDPE liner Seismic (MCE) 2.04 1.89 2.04
Outer slope — assuming Static 2.10 1.87 2.11
HDPE liner has failed Seismic (MCE) 1.44 1.29 1.45
Inner slope — assuming Static 2.03 1.91 2.03
intact HDPE liner Seismic (MCE) 1.56 1.47 1.56
Dewey Outlet Outer slope — assuming Static 3.00 2.76 3.00
Pond intact HDPE liner Seismic (MCE) 2.14 1.98 2.14
Outer slope — assuming Static 2.23 1.95 2.23
HDPE liner has failed Seismic (MCE) 151 1.35 1.52
Inner slope — assuming Static 2.99 2.79 2.99
intact HDPE liner Seismic (MCE) 2.13 1.99 2.13
Dewey Storage Outer slope — assuming Static 2.68 251 2.68
Ponds intact HDPE liner Seismic (MCE) 1.91 1.79 191
Outer slope — assuming Static 1.97 1.74 1.98
HDPE liner has failed Seismic (MCE) 1.36 1.22 1.37
Inner slope — assuming Static 2.58 243 2.58
intact HDPE liner Seismic (MCE) 1.83 1.73 1.83
Burdock Outer slope — assuming Static 2.93 2.74 2.93
Radium intact HDPE liner Seismic (MCE) 2.08 1.96 2.09
Settling/Spare Outer slope — assuming Static 2.03 1.80 2.04
Ponds HDPE liner has failed Seismic (MCE) 1.40 1.25 1.41
Inner slope — assuming Static 2.12 1.98 2.12
intact HDPE liner Seismic (MCE) 1.63 1.53 1.63
Burdock Outlet Outer slope — assuming Static 2.93 2.76 2.93
Pond intact HDPE liner Seismic (MCE) 2.09 1.97 2.10
Outer slope — assuming Static 2.01 1.80 2.02
HDPE liner has failed Seismic (MCE) 1.38 1.24 1.40
Inner slope — assuming Static 3.14 2.92 3.14
intact HDPE liner Seismic (MCE) 2.24 2.09 2.24
Burdock Storage Outer slope — assuming Static 2.75 2.60 2.75
Ponds intact HDPE liner Seismic (MCE) 1.94 1.84 1.95
Outer slope — assuming Static 1.87 1.67 1.87
HDPE liner has failed Seismic (MCE) 1.28 1.15 1.29
Inner slope — assuming Static 2.46 2.33 2.46
intact HDPE liner Seismic (MCE) 1.81 1.72 1.82
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Table 3.11-3 — Stability Analysis Factors of Safety

Factor of Safety
Pond Description Analysis ) Morgenstern-
Bishop | Janbu .
Price
Central Plant Outer slope — assuming Static 3.04 2.86 3.04
Pond intact HDPE liner Seismic (MCE) 2.16 2.02 2.16
(Burdock) Outer slope — assuming Static 2.09 1.86 2.10
HDPE liner has failed Seismic (MCE) 1.45 1.29 1.46
Inner slope — assuming Static 2.03 1.90 2.03
intact HDPE liner Seismic (MCE) 1.59 1.48 1.59

3.12 Embankment Settlement

Elastic theory was used to obtain an estimate of embankment settlements using material

characteristics derived from the triaxial test results. Assuming a maximum embankment height
of 30 ft, elastic theory predicts that the elastic settlement of an embankment having a crest width
of 40 ft and 1(v):4.5(h) side slopes is likely to be less than 1 ft. This settlement will occur during
construction, and will be accommodated by placing fill to ensure that final design crest

elevations are achieved. Due to the relatively low embankments that are being constructed,
settlement due to consolidation is not expected to be significant.

3.13 Summary of Pond Characteristics

Table 3.13-1 summarizes the pond characteristics at the Dewey-Burdock Uranium Project.
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Table 3.13-1 — Pond Characteristics and Design Features

Parameter Radium Central Plant Outlet Ponds Storage and
Settling/Spare Pond Spare Storage
Ponds Ponds
Number of Ponds:
Dewe 1 Radium Settling i 1 4 Storage
y 1 Spare 1 Spare Storage
1 Radium Settling 4 Storage
Burdock 1 Spare 1 1 1 Spare Storage
Active Storage (per pond):
Process water and stormwater N
from land application areas 394 35.0 28 61.8
Stormwater falling on ponds 0** 1.2 21 2.0
Total 39.4 36.2 4.9 63.8
Crest width 220 ft 465 ft 162 ft 362 ft
Crest length 880 ft 465 ft 280 ft 362 ft
Depth Varies 10.0 to Varies: 18.4 to Varies 12.3 to Varies 27.1 to
P 25.5 ft 25.0 ft 14.0 ft 30.0 ft
Freeboard 3 ft 3 ft 3ft 3ft
Upstream embankment slope 3H:1V 3H:1V 4.5H:1V 4.5H:1V
Sgg‘gnsneam embankment 4.5H:1V 4.5H:1V 4.5H:1V 4.5H:1V
E)_(terlor embankment crest 40 ft 40 fit 40 fit 40 ft
width
Interior embankment crest 30 ft N/A 30 ft 30 ft

width

Bottom grade

2 percent - graded towards leak

detection sump

1 percent - graded towards a corner

Lining system

Prepared subgrade or compacted

random fill

1-ft-thick soil liner compacted to
95 percent standard proctor density

60-mil-smooth HDPE bottom
(secondary) geomembrane

80-mil-textured HDPE top (primary)

geomembrane

Leak detection system consisting of
geonet placed between primary and
secondary geomembranes

Leak detection sump and access port

system

3-ft-deep by 3-ft-wide geomembrane

anchor trench

Prepared subgrade or compacted

random fill

1-foot-thick soil liner compacted to
95 percent standard proctor density

40-mil-textured HDPE geomembrane

3-ft-deep by 3-ft-wide geomembrane

anchor trench

*Includes 0.2-acre-ft storage for sludge
**Stormwater from the radium settling pond overflows into the outlet pond where it is stored
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4.0 Deep Well Disposal Pond Design

4.1 Design Flows

Three water streams resulting from mining activities report to the ponds:

e Bleed water from the production wells
e Restoration water from the restoration wells
e Brine from the CPP

Bleed and restoration water is pumped to the radium settling ponds, where it is treated and used
for deep well disposal. Some water from the CPP will be pumped to the CENTRAL PLANT
pond where it will be stored. Allowance has been made for all ponds to store water resulting
from the 100-year, 24-hour storm event while maintaining 3 ft of freeboard.

4.1.1 Production Well Bleed Water

The in situ leach process includes for up to 3 percent of the water pumped from the production
wells to be bled from the system. Total production water is approximately 4,000 gpm, resulting
in a bleed flow of approximately 120 gpm.

4.1.2 Wellfield Restoration Water

This water, having a flow rate of approximately 500 gpm, will be used to flush the mineralized
target zone following uranium recovery. Once it returns to the surface, 120 gpm of this will be
pumped to the radium settling ponds for treatment and deep well disposal, with the remainder
being recycled as restoration water.

4.1.3 Brine from the Central Processing (Burdock) Plant Site

This water, having a flow rate of approximately 12 gpm, will be produced as part of the uranium
extraction process.

4.1.4 Precipitation

Water falling directly on the pond surfaces will be stored in the ponds and either used for
restoration water or deep well disposal.
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4.2 Pond Design Requirements

Active storage requirements for the radium settling, outlet, surge and central plant ponds are
provided below. In addition to active storage requirements, all ponds will be provided with 3 ft
of freeboard. The catchment areas of the ponds will be minimized by grading all roads away
from them, and by providing stormwater diversions to prevent water from upstream catchments
from reporting to them.

Figure 4.2-1 provides the Dewey Plant Site Plan, and Figure 4.2-2 includes the pond cross
sections.

Figure 4.2-3 provides the Burdock Plant Site Plan, and Figure 4.2-4 includes the pond cross
sections.

4.2.1 Radium Settling Ponds

Radium is settled out of solution by adding barium chloride to the water. Co-precipitation of
radium occurs when natural sulfate (SO4) in the water combines with radium (Ra) and barium
(Ba) to form RaBaSO4. The requirements for efficient settlement of solids out of a solution
include have been incorporated into the design of the ponds and include the following:

e Sufficient retention time for the settlement of radium out of solution

e Providing adequate surface area to prevent the development of large surface currents

e Providing a pond geometry or arrangement that will prevent short circuiting of flows through
the pond

Radium is settled out of solution by adding barium chloride to the water. Co-precipitation of
radium occurs when natural sulfate (SO.) in the water combines with radium (Ra) and barium
(Ba) to form RaBaSO,. All discussions in the following sections, therefore, refer to the
settlement of radium barium sulfate.

4.2.1.1 Retention Time and Storage

Water in the ponds must be retained for sufficient length of time to allow barium radium sulfate
to settle out of solution. A literature survey of radium settling ponds indicated that typical
retention times range from eight to 14 days. A retention time of 14 days has been adopted for
this project. For a flow rate of 252 gpm, this requires that the pond have a minimum storage
volume of 15.6-acre-ft. In addition, the ponds are expected to accumulate 321 ft*/year of radium
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barium sulfate sludge. For a 10-year project life, this will amount to 0.074-acre-ft of storage.
The design allows identical radium settling ponds to be constructed at the Dewey and Burdock
Sites, capable of storing 15.9-acre-ft each, allocated as follows:

e 15.8-acre-ft for bleed and restoration water
e 0.1-acre-ft for sludge accumulation

Stormwater will overflow into the outlet pond, which has been designed to accommodate the
100-year, 24-hour storm event for both itself and the radium settling pond.

4.2.1.2 Surface Area

To promote settling, the pond surface area should be large enough to prevent significant surface
currents from developing. Should these develop, they could keep the radium barium sulfate in
suspension. They could also result in short circuiting, with water flowing directly from the pond
inlet to the outlet.

The literature survey indicated that a minimum area of approximately 0.6 acre should be allowed
for every 100 gpm of flow. For a flow of 252 gpm, this results in area of 1.51 acres. The radium
settling pond has been designed to have a water surface area of 2.20 acres.

4.2.1.3 Pond Geometry

Unless baffles are provided, the length of a settling pond should ideally be at least 4 times its
width. To meet this criterion, the radium settling pond has been designed to have a crest length
of 680 ft and a crest width of 170 ft.

4.2.2 Qutlet Ponds

Identical outlet ponds have been designed for the Dewey and Burdock Sites. They have been
designed to accommodate approximately three day’s production water, equating to 3.3-acre-ft,
and precipitation from the 100-year, 24-hour storm event falling on both the radium settling and
outlet ponds. The ponds have been designed to store the following:

e 3.4-acre-ft for treated water for deep well injection
e 1.2-acre-ft for the 100-year, 24-hour design storm event falling on the radium settling pond
e 0.5-acre-ft for the 100-year, 24-hour design storm event falling on the outlet pond
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4.2.3 Surge Ponds

Identical surge ponds have been designed for the Dewey and Burdock Sites. They serve as a
volume buffer for water flowing out of the radium settling ponds and have been sized to
accommodate seven day’s production water. They have been designed to have a total storage of
8.4-acre-ft, allocated as follows:

e 7.8-acre-ft for treated water for deep well injection
e (.6-acre-ft for the 100-year, 24-hour design storm event falling on the pond surface

4.2.4 Central Plant Pond

The central plant pond is located at the Burdock Site, and is provided to store brine from the
plant. The central plant pond has been designed to have the same active storage as the spare
pond, and has a total storage of 15.9-acre-ft, allocated as follows:

e 15.2-acre-ft brine
e (.7-acre-ft for the 100-year, 24-hour design storm event falling on the pond surface

4.2.5 Spare Pond

The spare ponds have been designed to be identical to the radium settling ponds, which are the
largest ponds in the system. The spare ponds are located adjacent to the radium settling ponds,
and have been designed to accommodate water from any of the other ponds should their liners
fail.

4.3 Water Flow Configurations

Water will be routed through the radium settling ponds to maximize retention time and facilitate
the settlement of barium sulfate. Figure 4.3-1 provides the Dewey Plant Site Flow Diagram and
Figure 4.3-2 provides the Burdock Plant Site Flow Diagram.

4.4 Pond Lining Systems

The lining system for the radium settling, spare and central plant ponds will consist of the
following:

e An 80-mil-textured primary HDPE liner.
e A 60-mil-smooth secondary HDPE liner.
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e A 12-inch-thick compacted clay liner, having a maximum permeability of 1x10” cm/sec.
This liner will be constructed below the secondary HDPE liner.
e A geonet sandwiched between the primary and secondary HDPE liners.

The outlet and surge ponds will contain treated water that will be used for deep well injection.
The liner requirement on those ponds is therefore less stringent, and will consist of the following:

e An 40-mil-textured HDPE liner.

e A 12-inch-thick compacted clay liner, having a maximum permeability of 1x10” cm/sec.
This liner will be constructed below the HDPE liner.

4.5 Leak Detection Systems

The radium settling, spare and central plant ponds will include a geonet drainage layer installed
between the primary and secondary HDPE liners. The geonet will drain into a leak detection
sump. A minimum grade of 2 percent will be maintained across the bottom of the ponds to
facilitate the drainage of water into the leak detection sump should a leak develop. A leak
detection access port and pump will be provided at the sump to allow any water collecting there
to be pumped out and monitored. Pipes feeding into the double-lined ponds will be dual
contained, with the carrier and containment pipes being connected to the primary and secondary
HDPE liners, respectively. The leak detection system is shown on Figure 4.5-1.

4.6 Foundation Preparation

Foundation preparation on all ponds will include the following:

e Removing vegetation, existing structures and unsuitable foundation materials
e Subgrade preparation
e Site grading

More detail on the items listed above is provided in Table 4.6-1.
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Table 4.6-1 — Foundation Preparation Requirements

Item Description

Vegetation | Clear and grub vegetation

Structures Remove any existing structures

- Strip organic soil matter for a minimum of 10 ft beyond the pond embankment
limits - Place the stripped soil in temporary stockpiles for final reclamation

- Stockpiles should be located as close to the stripped areas as possible

Surface soils | - Proposed stockpile locations are indicated on Figures 4.6-1, 4.2-1, and 4.2-3

Scarify, moisture condition and compact the top 6 inches of the stripped ground
surface in fill areas to a minimum of 90 percent of the maximum Modified
Proctor Dry Density (ASTM D 1557)

Undertake site grading cut and fill. Compact graded materials to a minimum of
Site Grading | 90 percent of the maximum dry density (ASTM D 1557) within + 2 percent of
the optimum moisture content

4.7 Embankment Drainage

An embankment drainage system will be installed in the outer face of all embankments to
prevent the outer toe of the embankment from becoming saturated should a HDPE liner system
fail. Water collected by the drain system will be conveyed to a sump, from where it will be
pumped back to the ponds.

4.8 Pond Seepage Analyses

Seepage analyses were undertaken for the outer embankments of the ponds to model the phreatic
surface through the outer embankments of the ponds should the HDPE liners fail. The phreatic
surface determined from the seepage analysis was then used to model embankment slope
stability for that condition.

All ponds will be HDPE lined, with the HDPE liner being underlain by a 1-ft-thick clay liner.
Negligible seepage is expected from them under normal operating conditions.

4.8.1 Material Properties

Flexible wall permeability tests are summarized in Table 3.10-1. The median undisturbed
permeabilities have been assumed for the in situ soils, while the median remolded permeabilities
have been assumed for the embankments. In addition, regulatory requirements specify that a
1-ft-thick clay liner having a maximum permeability of 1x10” be used below the HDPE liners in
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the ponds. Material from the pond excavation will be selected to meet this criterion. If
necessary, borrow areas will be developed to source this material.

Sand used in the embankment drainage system was assumed to have a permeability of
5x10™ cm/sec.

4.8.2 Analysis

For the seepage analysis, it was assumed that the HDPE liners in the ponds fail completely, with
the 1-ft-thick clay liner providing the only barrier to seepage through the embankment. The
seepage analysis was completed using the GeoStudio 2007 software package.

4.9 Pond Stability Analyses

Stability analyses on the pond embankments were completed using the GeoStudio 2007 software
package. The sections selected for the analysis are located at the highest points of the
embankments.

4.9.1 Analyses

The following analyses were conducted on each of the ponds:

e A static stability analysis, assuming that the liners are intact (no phreatic surface in the
embankment)

e A pseudostatic analysis, assuming the liners are intact and modeling the MCE acceleration

e A static analysis assuming that the liners have completely failed, allowing a phreatic surface
to develop in the embankment

e A pseudostatic analysis assuming that the liners have completely failed, allowing a phreatic
surface to develop in the embankment, and modeling the MCE acceleration

4.9.2 Soil Strengths

Soil strengths were obtained from three tri-axial tests that were conducted on material samples
collected during the site investigation, and are presented in Table 3.11-1.

The material strength values obtained from test pit TP 02-7 were used for the analyses
undertaken on the ponds at the Dewey Site.
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4.9.3 Material Densities

In situ material densities were obtained from undisturbed samples collected during the site
investigation. The densities of embankment materials were obtained from compaction tests
undertaken on samples collected from site, and are summarized in Table 3.11-2.

Median undisturbed densities have been assumed for in situ soils, while the median densities
from the compaction tests have been assumed for the embankments and clay liners.

4.9.4 Seismic Ground Acceleration Values

MCE ground accelerations were obtained from the document “Dewey-Burdock Project,
Application for NRC Uranium Recovery License, Fall River and Custer Counties, South Dakota,
Technical Report” dated February 2009. The MCE was determined in Section 2.6.6 of the report
to have a maximum ground acceleration of 0.09 g.

4.9.5 Stability Analysis Results

The factors of safety for the embankments are provided in Table 4.9-1. The table provides
results for three methods of analysis, namely:

e Bishop method
e Janbu method
e Morgenstern-Price method
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Table 4.9-1 — Stability Analysis Factors of Safety

Factor of Safety
Pond Description Analysis . Morgenstern-
Bishop | Janbu i

Price
Dewey Radium Outer slope — assuming Static 3.00 2.76 3.00
Settling/Spare intact HDPE liner Seismic (MCE) 2.14 1.97 2.14
Ponds Outer slope — assuming Static 2.22 1.97 2.23
HDPE liner has failed Seismic (MCE) 1.52 1.36 1.53
Inner slope — assuming Static 2.19 2.04 2.19
intact HDPE liner Seismic (MCE) 1.69 1.57 1.69
Dewey Outlet Outer slope — assuming Static 2.88 2.66 2.87
Pond intact HDPE liner Seismic (MCE) 2.05 1.90 2.05
Outer slope — assuming Static 2.10 1.86 211
HDPE liner has failed Seismic (MCE) 1.44 1.29 1.46
Inner slope — assuming Static 3.09 2.86 3.08
intact HDPE liner Seismic (MCE) 2.17 2.02 2.18
Dewey Surge Outer slope — assuming Static 3.57 3.20 3.56
Pond intact HDPE liner Seismic (MCE) 2.52 2.28 2.52
Outer slope — assuming Static 2.64 2.35 2.65
HDPE liner has failed Seismic (MCE) 1.78 1.59 1.79
Inner slope — assuming Static 2.97 2.77 2.97
intact HDPE liner Seismic (MCE) 2.09 1.96 2.09
Burdock Radium Outer slope — assuming Static 3.02 2.81 3.02
Settling Pond intact HDPE liner Seismic (MCE) 2.15 2.01 2.15
Outer slope — assuming Static 2.16 1.92 2.17
HDPE liner has failed Seismic (MCE) 1.49 1.33 1.50
Inner slope — assuming Static 2.33 2.18 2.33
intact HDPE liner Seismic (MCE) 1.79 1.68 1.79
Burdock Outlet Outer slope — assuming Static 2.93 2.74 2.93
Pond intact HDPE liner Seismic (MCE) 2.09 1.96 2.09
Outer slope — assuming Static 2.07 1.84 2.07
HDPE liner has failed Seismic (MCE) 1.42 1.28 1.43
Inner slope — assuming Static 3.35 3.11 3.35
intact HDPE liner Seismic (MCE) 2.35 2.19 2.35
Burdock Surge Outer slope — assuming Static 3.17 2.93 3.17
Pond intact HDPE liner Seismic (MCE) 2.26 2.10 2.26
Outer slope — assuming Static 2.30 2.03 2.30
HDPE liner has failed Seismic (MCE) 1.57 1.41 1.59
Inner slope — assuming Static 3.07 2.85 3.06
intact HDPE liner Seismic (MCE) 2.18 2.04 2.19
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Table 4.9-1 — Stability Analysis Factors of Safety

Factor of Safety
Pond Description Analysis . Morgenstern-
Bishop | Janbu i
Price
Central Plant Outer slope — assuming Static 3.10 2.88 3.10
Pond (Burdock) intact HDPE liner Seismic (MCE) 2.21 2.06 2.21
Outer slope — assuming Static 2.22 1.96 2.22
HDPE liner has failed Seismic (MCE) 1.52 1.36 1.53
Inner slope — assuming Static 2.19 2.03 2.19
intact HDPE liner Seismic (MCE) 1.70 1.58 1.70

The above analyses indicate that the outer slopes of the ponds have a minimum factor of safety
of approximately 2.66 under normal static loading conditions assuming that the HDPE liners
remain intact, preventing a phreatic surface from developing in the embankment. The minimum
factor of safety reduces to approximately 1.90 during the MCE seismic event.

Should the HDPE liner fail, a drain installed in the embankment will help to lower the phreatic
surface and prevent the downstream toe from becoming saturated. The factors of safety do
reduce, with the minimum factor of safety under normal static loading conditions reducing to
approximately 1.84. Under MCE seismic loading conditions the minimum factor of safety
reduces to approximately 1.28.

The inner slope is less critical in terms of preventing a breach of the embankment, but was
evaluated for stability assuming the HDPE liners remain intact. The minimum factor of safety
under normal static loading conditions was calculated to be 2.03, while under MCE seismic
loading conditions this reduces to approximately 1.58.

The above factors of safety indicate that the slopes are stable under both static and MCE seismic
loading conditions.

4.9.6 Embankment Settlement

Elastic theory was used to obtain an estimate of embankment settlements using material
characteristics derived from the triaxial test results. Assuming a maximum embankment height
of 30 ft, elastic theory predicts that the elastic settlement of an embankment having a crest width
of 40 feet and 1(v):4.5(h) side slopes is likely to be less than 1 ft. This settlement will occur
during construction, and will be accommodated by placing fill to ensure that final design crest
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elevations are achieved. Due to the relatively low embankments that are being constructed,
settlement due to consolidation is not expected to be significant.

4.9.7 Summary of Pond Characteristics

Table 4.9-2 summarizes the pond characteristics at the Dewey-Burdock Project.
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Table 4.9-2 — Pond Characteristics and Design Features

Parameter Radium Central Plant Outlet Ponds Surge Ponds
Settling/Spare Pond
Ponds
Number of Ponds:
1 Radium Settling
Dewey 1 Spare - 1 1
Burdock 1 Radium Settling 1 1 1
1 Spare
Active Storage (per pond):
Process water and stormwater N
from land application areas 159 152 34 78
Stormwater falling on ponds 0** 0.7 1.7 0.6
Total 15.9 15.9 5.1 8.4
Crest width 170 275 160 250
Crest length 680 275 370 250
Depth Varies 7.510 19.5 Varies: 15.8 to Varies 11.4 to Varies 15.0 to
P fit 20.5 ft 14.0 ft 16.5 ft
Freeboard 3ft 3ft 3ft 3 ft
Upstream embankment slope 3H:1V 3H:1V 4.5H:1V 4.5H:1V
Sgg‘gnsneam embankment 4.5H:1V 45H:1V 4.5H:1V 4.5H:1V
E)_(terlor embankment crest 40 ft 40 fit 40 fit 40 ft
width
In_terlor embankment crest 30 ft N/A 30 ft N/A
width
2 percent - graded towards leak | 1 percent - graded towards a corner

Bottom grade

detection sump

Lining system

Prepared subgrade or compacted
random fill

1-foot-thick soil liner compacted to 95
percent standard proctor density

60-mil-smooth HDPE bottom
(secondary) geomembrane

80-mil-textured HDPE top (primary)
geomembrane

Leak detection system consisting of
geonet placed between primary and
secondary geomembranes

Leak detection sump and access port
system

3-ft-deep by 3-ft-wide geomembrane
anchor trench

Prepared subgrade or compacted
random fill

1-foot-thick soil liner compacted to 95
percent standard proctor density

40-mil-textured HDPE geomembrane

3-ft-deep by 3-ft-wide geomembrane
anchor trench

*Includes 0.1 acre-ft storage for sludge
**Stormwater from the radium settling pond overflows into the outlet pond where it is stored
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Powertech (usa) Inc.

Note: Plate 315, Isopach of the Upper Confining Graneros Unit (Mowry and Skull Creek Shales)
has been superseded by Plate 3.2-10, Isopach of the Graneros Group.
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Powertech (usa) Inc.

Note: Plate 335, Land Application Cross Sections - Burdock, has been superseded by
Plates 3.2-25 through 3.2-27, Land Application Cross Sections M-M’ through O-O’.
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Note: Plate 337, Facilities Cross Section Index, has been superseded by
Plates 3.2-23 through 3.2-27, Land Application Cross Sections K-K” through O-O’.
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Powertech (usa) Inc.

Note: Plate 338, Land Application Cross Sections - Dewey, has been superseded by
Plates 3.2-23 through 3.2-24, Land Application Cross Sections K-K’ through L-L’.
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The USNRC regulatory requirements relating to surface impoundments are contained in NRC
Regulations 10 CFR Part 40 Appendix A, Criterion 5A, Regulatory Guide 3.11 and NUREG-
1569. These are summarized below:

= The liner must be designed, constructed and installed to prevent any migration of
wastes out of the impoundment to the adjacent subsurface soil, groundwater or
surface water during its life.

= Closure must make allowance for the removal of or decontamination of any of all
waste residues, contaminated containment system components, contaminated
subsoils, and structures and equipment contaminated with waste and leachate.

= For impoundments that will be closed with the liner material left in place, the liner
must be constructed from materials that prevent wastes from migrating into them
during the active life of the facility.

= Liners must be constructed from materials that have appropriate chemical properties
and sufficient strength and thickness to prevent failure due to:

o Pressure gradients

s Physical contact with the waste or leachate to which they are exposed
o Climatic conditions

s Stress of installation

o Stress of daily operation

= Liners must be placed on a foundation or base capable of providing support to the
liner and resistance to pressure gradients above and below the liner. This must
prevent failure due to settlement, compression or uplift.

= Liners must be installed to cover all surrounding earth that would otherwise be likely
to be in contact with the wastes or leachate.

= Dykes forming any surface impoundment must be designed, constructed and
maintained with sufficient structural integrity to prevent massive failure of the dykes.
In ensuring the structural integrity, it must not be assumed that the liner system will
not function without leakage during the active life of the impoundment.

= A leak detection system must be installed below synthetic liners to ensure that major
failures are detected if they occur.

September 2012 A-1-2 Appendix 5.3-A
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=  Where clay liners are used, or where relatively thin in situ clay soils are to be relied
upon for seepage controls, tests must be conducted to confirm that no significant
deterioration of permeability or stability properties will occur with continuous
exposure of the clay to tailings solutions. Tests must be run for a sufficient period of
time to reveal any effects if they are going to occur.

= The design, installation and operation of surface impoundments must have sufficient
capacity that the entire contents of one impoundment can be transferred to another
surface impoundment in case of a leak.

= Surface impoundments must be designed, constructed, maintained and operated to
prevent overtopping from normal or abnormal operations, equipment malfunctions
and human error.

= Stability analyses of slopes including seismic stability, settlement and seepage
analyses.

= Basic design criteria for stability of the retention system and minimum factors of
safety.
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The South Dakota DENR regulatory requirements relating to surface water ponds are contained
in the South Dakota Legislature Administrative Rules 74:29:11:23 In Situ Leach Mining: Pond
and Surface Impoundment Design and Construction Requirements. These are summarized
below:

= General design and construction requirements include:

o A geotechnical and stability analysis to determine the suitability of the site and
materials for construction

s A minimum of 3-feet of freeboard

s Maximum side slopes of 3 horizontal to 1 vertical

s A minimum bottom slope of 2 percent

o Provisions for migratory bird and wildlife protection

= A minimum capacity of normal operating levels plus storage for the 100-year, 24-
hour storm event

= A double liner must be included for impoundments that are to contain fluids that have
the potential to pollute surface or ground water. The liner system must conform to
the following:

o The liners shall be separated by a leak detection, collection and recovery system.
At a minimum, this must consist of:

1. A design that will rapidly remove fluids to minimize hydraulic head on the
secondary liner.

2. A drain layer of clean sand or gravel, or a geonet drainage product. The
system shall be constructed of materials chemically resistant to the fluids
contained in the pond or impoundment.

3. The system shall have a minimum hydraulic conductivity of 0.01 cm/sec.

4. The drain layer shall cover the entire pond or impoundment if possible. At a
minimum, it must cover the pond or impoundment to the high water mark.
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5. The system shall be capable of draining the fluids to a collection gallery for
recovery. If the collection gallery is not free draining, it shall be continuously
pumped to minimize hydraulic head on the secondary liner.

6. The permit application must include a leakage response plan detailing actions
that will be taken in response to the detection of liner system leakage
including notification, reporting, monitoring and repair.

The bottom liner shall be composite liner, consisting of one of the following:

1. An upper geomembrane liner and a lower compacted soil liner, having the
following requirements:

a. The soil liner shall have a compacted maximum coefficient of
permeability of 1x10™ cm/sec.

b. The soil liner shall have a one-foot thick compacted thickness placed in 6-
inch scarified and compacted lifts, with no materials greater than three
inches in diameter.

c. The soil liner shall meet compaction specifications equivalent to 95
percent standard proctor density with a moisture content of 0 to 6 percent
of optimum moisture.

d. The geomembrane and soil liner shall be in direct contact, with minimal
void spaces, to minimize lateral flow of liquids at the geomembrane/soil
liner interface.

2. A geosynthetic clay liner, having the following requirements:

a. For bentonite clay encapsulated by geotextile layers, the geosynthetic clay
liner shall be overlain by a geosynthetic liner. The geosynthetic liner shall
have a minimum 60-mil thickness.

b. For bentonite clay bonded to a geomembrane liner, the geomembrane liner
shall have a minimum 60-mil thickness.  During installation, the
geomembrane shall be the upper layer of the composite liner.
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c. Installation of the geosynthetic clay liners must be consistent with the
manufacturer’s specifications and recommendations.

Liners systems must be constructed of materials that have the strength, thickness
and chemical properties needed to prevent failure due to:

1. Pressure gradients

2. Physical contact with the waste or fluids to which they are exposed
3. Climatic conditions

4. Stress of installation

5. Stress of daily operation

Liner design and construction requirements include at a minimum:

1. The primary (uppermost) liner shall have an 80 mil thickness, and the
secondary (bottom) geomembrane shall have a 60 mil thickness.

2. The liners shall be compatible with the fluids to be contained.

3. Liners shall have a life expectancy longer than the life of the facility.

4. Installation of the liners must be consistent with the manufacturer’s

specifications and recommendations.
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Excavation Contractor : BILL HOLLENBECK CONST

10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 01.bor

ESTP Operator : BILL HOLLENBECK
CONSULTING T S IT 01 Type of Excavator 1307 SSR
Size of Test Pit :20ftX 15 ft
TesT PiTLoc (Page 1 0f2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT ‘NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 09:45 Ground Elevation
Date & Time Finished :7/11/2008 12:00 Logged By :JWB
Sample Condition Sampler Type
<] Disturbed SD Small Disturbed
V7] Undisturbed LD Large Disturbed ®
° o N Lost MC Modified Cal Liner '%
€ (3 T EE8 Remolded 8 Q
£ 8| 4 g sl = REMARKS
Ly 17}
g g g z FIELD DESCRIPTION S| &
0 i SILT, soft, topsoil, rootlets, dry, gray (10YR
| 7n).
] ML
— ——1| LD,MC [ Sample No. TP0O1-1
! | SILT with trace amount of CLAY and very fine ample o
i SAND, firm, dry, light brown gray (10YR 6/2).
2 —
34 ML —— | LD,MC | Sample No. TP01-3
4_
> SANDY SILT, stiff, damp, greenish brown
] (10YR 5/2).
6_
7 ML —_— LD, MC Sample No. TP01-7
8_
9 — SD
| SILTY CLAYSTONE, weathered bedrock, weak,
| moist, gray.
10
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 01.bor

Knight Piésold

Excavation Contractor

: BILL HOLLENBECK CONST

TEST PIT 01 Operator . BILL HOLLENBECK
CONSUVULTING Type of Excavator 1307 SSR
Size of Test Pit 120t X 15 ft
Page 2 of 2
TEST PiT LOoG (Page 2 of 2) Surface Conditions - DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 09:45 Ground Elevation
Date & Time Finished :7/11/2008 12:00 Logged By . JWB
Sample Condition Sampler Type
=] Disturbed SD Small Disturbed
/7] Undisturbed LD Large Disturbed ®
2 o I Lost MC Modified Cal Liner S
£ |3 I BEE Remolded 3 Q
£ 18 & < g| @ REMARKS
S @
g |8 3 © FIELD DESCRIPTION sl s
10
11
12 -
| End of testpit at 12 ft.
13
14
15—
16
17
18
194
20—
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Excavation Contractor : BILL HOLLENBECK CONST

10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 02.bor

TEST PlT 02 Operator : BILL HOLLENBECK
cCONSULTING Type of Excavator : 307SSR
Size of Test Pit 120ftX 151t
TESTPiT LoG (Page 10f2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT *NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 13 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 11:00 Ground Elevation
Date & Time Finished : 7/11/2008 13:20 Logged By :JWB
Sample Condition Sampler Type
< Disturbed SD Small Disturbed
V7] Undisturbed LD Large Disturbed °
[ o H Lost MC Modified Cal Liner ’g
g (3 T EEE Remolded 3 @
£ |8 a g g 2 REMARKS
(1]
g |5 2 & FIELD DESCRIPTION S| s
0
| CLAYEY SILT, stiff, rootlets throughout, dry,
i light grayish brown (10YR 6/2).
1 ML —— | LD,MC | Sample No. TP02-1
2 -
| SILT, firm, dry, grayish brown (10YR 5/2).
3_
4— ML —_— LD, MC Sample No. TP02-4
5_
6_
] SANDY SILT with trace amount of CLAY, firm,
| sand zone very fine grained, damp, variegated
very pale brown (10YR 7/4) to black (10YR
7 2/1).
7 — LD, MC Sample No. TP02-7
8 ML
9_
10
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 02.bor

K * h t Pi 4 l d Excavation Contractor : BILL HOLLENBECK CONST.
nlg eso TEST PlT 02 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator 1 307SSR
Size of Test Pit 120ftX 15 ft
Page 2 o
TesTPITLoG (Page 2 of 2) Surface Conditions ~ : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 13 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 11:00 Ground Elevation
Date & Time Finished : 7/11/2008 13:20 Logged By : JWB
Sample Condition Sampler Type
Disturbed SD Small Disturbed
[///Z] Undisturbed LD Large Disturbed °
S o I Lost MC Modified Cal Liner S
£ (3 T | B Remolded 8 @
s |s| 4 % s = REMARKS
Q
g |5 g @ FIELD DESCRIPTION 3| &
10
] ML
11
| SHALE, weathered bedrock, fissle, black
] (7.5YR 2.511).
12— _— LD, MC Sample No. TP02-12
13 -
| End of testpit at 13 ft
14
15—
16—
17 —
18—
19—
20
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 03.bor

* * 7 Excavation Contractor : BILL HOLLENBECK CONST.
nght PlCSOId TEST PIT 03 Operator  BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120t X 151t
P 10f2
TesTPiTLoG (Page 10f2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 12:20 Ground Elevation
Date & Time Finished :7/11/2008 Logged By 1 JWB
Sample Condition Sampler Type
Disturbed SD Small Disturbed
{/”7] Undisturbed LD Large Disturbed °
] o B Lost MC Modified Cal Liner S
£ (9 I BB Remolded 3 o
s 8] 4 : s | g REMARKS
] 172}
g 8| g 2 FIELD DESCRIPTION sl &
0 -
1 SILT, firm, rootlets throughout, dry, grayish
i brown (10YR 5/2).
1 ML ——| LD,MC | Sample No. TP03-1
2 - -
| SILTY CLAY, stiff, dry, dark grayish brown
] (10YR 6/2).
3 PALEOSOL (SILT), firm, calcite rootlets, dry,
1 light reddish brown (2.5YR 6/4).
4—.
5_
6— CL
7 _— LD, MC Sample No. TP03-7
8 -
9 -
10
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigationm\Dewey Burdock Test Pit Logs\TEST PIT 03.bor

K * h t Pi 4 l d Excavation Contractor : BILL HOLLENBECK CONST.
nlg eso g TEST PlT 03 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120ftX 151t
Page 2 of 2
TesTPITLoG (Pag ) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT “NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 12:20 Ground Elevation
Date & Time Finished : 7/11/2008 Logged By JWB
Sample Condition Sampler Type
<] Disturbed SD Small Disturbed
V7] Undisturbed LD targe Disturbed °
S o I Lost MC Modified Cal Liner S
£ (3 I | EZ8 Remolded 3 P
£ |8 a3 % g 2 REMARKS
S 172}
8 |2 a & FIELD DESCRIPTION 3 3
10 - -
| SANDY GRAVEL, loose to medium dense, fine
] to coarse, significant cobbles (> 3 in), well
graded, dry, multiple colors.
114 GW —_ LD Sample No. TP03-11
- No MC-Loose Gravel and difficult to drive
p through Cobbles
12 : -
] End of testpit at 12 ft
13+
14—
15
16
17—
18
19
20
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10-30-2008 G:\102100279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 04.bor

Knight Piésold

Excavation Contractor

: BILL HOLLENBECK CONST

TEST PlT 04 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120 ft X15 ft
10f2
TesTPiTLocG (Page 10f2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT *NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 13:50 Ground Elevation
Date & Time Finished : 7/11/2008 16:30 Logged By :JWB
Sample Condition Sampler Type
Disturbed SD Small Disturbed
17/} Undisturbed LD Large Disturbed °
| o | Lost MC Modified Cal Liner S
€ |3 I B8 Remolded 3 o
< || 8 g s| @ REMARKS
LS @
g |8 g & FIELD DESCRIPTION S| s
0
| SILT, firm, rootlets throughout, light gray (10YR
] 711)
1- ML —_— LD, MC Sample No. TP04-1
2 -
] L H»SILTY SAND, very dense, quartz, feldspar,
i : caliche throughout, very fine grained, well
} 4 | sorted, dry, gray (10YR 5/1).
3 T
. L] {
4 i
5— .
61 smM |
7 ——| LD,MC | Sample No. TP04-7
8_
9_
10
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 04.bor

. * 7 Excavation Contractor : BILL HOLLENBECK CONST.
Knlght PleSOId TEST P|T 04 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120 ft X15 ft
P 20f2
TestPiT LoG (Page 2 0f 2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12t
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 13:50 Ground Elevation
Date & Time Finished : 7/11/2008 16:30 Logged By :JWB
Sample Condition Sampler Type
=] isturbed SD Small Disturbed
77} Undisturbed LD Large Disturbed °
[ o H Lost MC Modified Cal Liner 2
€ |3 T | BB Remolded 8 Z,
£ |8 3 g a 2 REMARKS
Ly @?
8 [2 @l S FIELD DESCRIPTION 3 3
10
11+ SM
12 ‘ -
] End of testpit at 12 ft
13-
14—
15—
16—
17
18
19
20—
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10-30-2008 G:\102100279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 05.bor

* h * 7 Excavation Contractor : BILL HOLLENBECK CONST.
Kni g t PleSOI d TEST PIT 05 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit (20ftX 15 ft
TesT Pit Loc (Page 1 0f2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT ~NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 11 #t
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 16:45 Ground Elevation
Date & Time Finished : 7/11/2008 18:00 Logged By . JWB
Sample Condition Sampler Type
=< Disturbed SD Small Disturbed
V] Undisturbed LD Large Disturbed ©
] o I Lost MC Modified Cal Liner E‘.
€ |3 T EEE8 Remolded 3 o
s |s| 4 2 s| @ REMARKS
©
g |5 3 z FIELD DESCRIPTION | s
0 -
4 SILT, stiff, dry, dark gray (10YR 5/1)
1— —_— LD, MC Sample No. TP05-1
2— ML
3—.
— . ——| LD,MC | Sample No. TP05-4
4 | SILTY SAND, loose, very fine grained, dry, dark ample o
| gray (10YR 5/1).
5— SP
6__ L rm TRANSITIONAL into SANDY SILT, soft, iron
i i oxide staining in places, dry, gray (10YR 5/1).
7_
7 SM
8- ——| LD,MC | Sample No. TP05-8
1 SHALE, weathered bedrock, weathering (Fe
1 Oxides), very weak, red brown.
9_
4 SHALE, unweathered, weak, black (7.5YR
J 2.5/1).
10
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 05.bor

K * h t Pi 4 l d Excavation Contractor : BILL HOLLENBECK CONST
nlg eso TEST PlT 05 Operator : BILL HOLLENBECK
COMSULTING Type of Excavator : 307SSR
Size of Test Pit 120 ft X 15 ft
TesTPiTLoG (Page 2 of 2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT “NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 11 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/11/2008 16:45 Ground Elevation
Date & Time Finished : 7/11/2008 18:00 Logged By :JWB
Sample Condition Sampler Type
Disturbed SD Small Disturbed
/] Undisturbed LD Large Disturbed ®
E o B Lost MC Modified Cal Liner S
g |3 T | BB Remolded 3 9
£ |8 a % g g REMARKS
Ly @
g g g 2 FIELD DESCRIPTION sl &
10
11 -
_ End of testpit at 11ft
12—
13—
14—
15
16
17—
18
19—
20
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 06.bor

* > 7 Excavation Contractor : BILL HOLLENBECK CONST
Kn lght Pleso’d TEST PlT 06 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120t X 151t
TESTPITLOG (Page 1 0f2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT *NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 11 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/12/2008 08:45 Ground Elevation
Date & Time Finished :7/12/2008 10:30 Logged By : JWB
Sample Condition Sampler Type
=] Disturbed SD Small Disturbed
/7] Undisturbed LD Large Disturbed
] o I Lost MC Modified Cal Liner %
E |3 I | EEE Remolded F °
£ |8 a % E E‘ REMARKS
o 1%}
g |5 2 © FIELD DESCRIPTION S| &
0
| SILT, stiff, dry, rootlets throughout, dry, dark
i gray brown (10YR 4/2).
1 ML —_— LD, MC Sample No. TP06-1
2- -
| ] SILTY SAND, medium dense, very fine grained,
i | poorly graded, dry, light brown (10YR 7/1).
3_
4_
5_
6 SM
4 i
7 | —| o, MC | Sample No. TP06-7
8_
9_.
10
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10-30-2008 G:\102100279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 06.bor

* > 7 Excavation Contractor : BILL HOLLENBECK CONST.
Knlght P'eSOId TEST pn" 06 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit :20ftX 151t
Page 2 of 2
TESTPIT LOoG (Pag ) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT o NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 11 ft
Client : POWERTECH URANIUM Easting
Date & Time Started  : 7/12/2008 08:45 Ground Elevation
Date & Time Finished : 7/12/2008 10:30 Logged By . JWB
Sample Condition Sampler Type
Disturbed SD Small Disturbed
V7] Undisturbed LD Large Disturbed
K H Lost MC Modified Cal Liner ?},
= ) Q » [ d
R e | T B3 Remolded 3 o
£ |& a g 2 2 REMARKS
] %]
g |8 g z FIELD DESCRIPTION 3| s
10 TITTTTTA
E it —_— LD Sample No. TP06-10
] SM
11 -
| End of testpit at 11 ft.
124
13
14—
15—+
16—
174
18
19
20—
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 07.bor

* s 7 Excavation Contractor : BILL HOLLENBECK CONST.
Knight Piésold TEST PIT 07 Operstr BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120t X 15 ft
TesTPITLoOG (Page 1 of2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit - 11 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/12/2008 10:45 Ground Elevation
Date & Time Finished : 7/12/2008 12:30 Logged By : JWB
Sample Condition Sampler Type
= Disturbed SD Small Disturbed
V7] Undisturbed LD Large Disturbed °
2 o B Lost MC Modified Cal Liner E,
£ |8 I | EZ3 Remolded 3 o
s |s| 8 g s | @ REMARKS
L %)
g8 g z FIELD DESCRIPTION S| &
0 | SILT, medium stiff, dry to damp.
1 ML ——| LD,MC | Sample No. TP07-1
2 p
i CLAYEY SILT, hard, damp, gray (10YR 5/1).
3 —
4 —
i ML
5 ——| LD,MC | Sample No. TP07-5
6 —
7 -
| SILTY CLAY, hard, damp, caliche throughout,
i dark gray (10YR 4/1).
8_
] cL
g —
. _ LD, MC Sample No. TP07-10
10
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10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 07.bor

s * 7 Excavation Contractor : BILL HOLLENBECK CONST]
Knlght PleSOId TEST P|T 07 Operator : BILL HOLLENBECK
coN3SULTING Type of Excavator 1 307SSR
Size of Test Pit (20 ftX 15 ft
Page 2 of 2
TESTPIT LOG (Pag ) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 11 ft
Client . POWERTECH URANIUM Easting
Date & Time Started  : 7/12/2008 10:45 Ground Elevation
Date & Time Finished :7/12/2008 12:30 Logged By :JWB
Sample Condition Sampler Type
=< pisturbed SD Small Disturbed
[/} Undisturbed LD Large Disturbed °
e o | I Lost MC Modified Cal Liner '%
E (5 I BEZH Remolded o ®
£ |8 a 3 g E REMARKS
) 9]
8 |2 Q % FIELD DESCRIPTION 3 s
10
] cL
T Very hard/clayey
11 -
| End of testpit 11 ft
12
13+
14
15
16—
17—
J
18—
19
20

September 2012

B-15

Appendix 5.3-A




Knight Piésold TEST PIT 08

Excavation Contractor : BILL HOLLENBECK CONST.

10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 08.bor

Operator : BILL HOLLENBECK
COMNMSULTING Type of Excavator : 307SSR
Size of Test Pit 20t X151
P 10f1
TestTPiTLOG (Page 1 of 1) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT *NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 10 ft
Client . POWERTECH URANIUM Easting
Date & Time Started  : 7/12/2008 12:45 Ground Elevation
Date & Time Finished :7/12/2008 14:07 Logged By 1 JWB
Sample Condition Sampler Type
=< Dpisturbed SD Small Disturbed
/2] Undisturbed LD Large Disturbed ©
|3 o | I Lost MC Modified Cal Liner ‘%
E |3 I B Remolded 3 @
BE a 3 g g REMARKS
Q 9]
8 |2 2 % FIELD DESCRIPTION 3 3
0 -
| SILT, stiff, rootlets throughout, dry, gray (10YR
i 5/1)
1 —4
] ML
2 —_— LD, MC Sample No. TP08-2
3 - -
| SAND with trace amount of SILT, medium
i dense, fine grained, well sorted/poorly graded,
i quartz, feldspar, light reddish brown (2.5YR
] i) 6/4).
4 p—
5 SP
6 —— | LD,MC | Sample No. TP08-6
7 - -
i SHALE, very weak, fissle, bentonite blebs,
i black (7.5YR 2.5/1).
8_
9_
10 1 End of testpit at 10ft —_— SD Sample No. TP07-10

tember -
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10-30-2008 G:\102100279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 09.bor

he * 7 Excavation Contractor : BILL HOLLENBECK CONST.
Knlght Pleso,d TEST PlT 09 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator 1 307SSR
Size of Test Pit 120t X 15 ft
TEST PlT LOG (Page 1 of 1) Surface Conditions : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 10 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/12/2008 14:15 Ground Elevation
Date & Time Finished : 7/12/2008 16:00 Logged By : JWB
Sample Condition Sampler Type
=< Disturbed SD Small Disturbed
V] Undisturbed LD Large Disturbed ®
] o H Lost MC Modified Cal Liner "_;
€ |3 T B2 Remolded 8 o
£ |8 g % g 2 REMARKS
(]
2|8 ¢ z FIELD DESCRIPTION S| s
0
4 SANDY SILT, very stiff, rootlets throughout, dry,
| dark gray (10YR 4/1).
1 ML —— | LD,MC | Sample No. TP09-1
2_: .| SAND with trace amount of SILT medium dense,
] well sorted/poorly graded, fine grained,
] quartz/feldspar, light reddish brown (5YR 6/3).
3
i SP
4 —_ LD, MC Sample No. TP09-4
5—_ CLAYSTONE, weathered, very weak, moist,
i bentonite stringers throughout, dark gray (10YR
] 5/1).
6_
7 —_— LD, MC Sample No. TP09-7
8—-
9_.
10 ] End of testpit at 10 ft.
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Knight Piésold

Excavation Contractor

: BILL HOLLENBECK CONST.

10-30-2008 G:\102100279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 10.bor

TEST p|T 1 0 Operator : BILL HOLLENBECK
CONSULTING Type of Excavator : 307SSR
Size of Test Pit 120 ft X15 ft
Page 1 of 2
TEST PITLOG (Pag ) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT :NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/12/2008 16:10 Ground Elevation
Date & Time Finished :7/12/2008 17:15 Logged By . JWB
Sample Condition Sampler Type
=<1 Disturbed SD Small Disturbed
{77] Undisturbed LD Large Disturbed ©
g o B Lost MC Modified Cal Liner g
£ |9 T | BEEB8 Rremolded 3 Z,
£ |8| 8 < e| = REMARKS
S 17}
g |2 2 % FIELD DESCRIPTION 3 3
0
| SILT, soft, damp, brown (10YR 5/3)
1 ML —_— LD, MC Sample No. TP010-1
2— - - -
| CLAYEY SILT, very stiff, bentonite stringers
| throughout, damp, grayish brown (10YR 5/2).
3._
4_
-4
5 —
6— ML
7 —_— LD, MC Sample No. TP010-7
8 p—
g —
10
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Knight Piésold

Excavation Contractor

: BILL HOLLENBECK CONST.

10-30-2008 G:\102\00279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 10.bor

TEST PIT 1 Operator . BILL HOLLENBECK
CONSULTING 0 Type of Excavator : 307SSR
Size of Test Pit 120 ft X15 ft
P: f
TESTPIT LoG (Page 2 of 2) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT “NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 12 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/12/2008 16:10 Ground Elevation
Date & Time Finished : 7/12/2008 17:15 Logged By . JWB
Sample Condition Sampler Type
<] pisturbed SD Small Disturbed
{/77] Undisturbed LD Large Disturbed ©
[ o B Lost MC Modified Cal Liner 2
E |5 T B3 Remolded 8 Z
£ |8 A % g g REMARKS
o 177}
8 |2 a S FIELD DESCRIPTION 3 8
10
11— ML
12 -
| End of testpit at 12 ft.
134
14—
15—
16—
17—
18—
4
19—
20
September 2012 B-19 Appendix 5.3-A




10-30-2008 G:\102100279.02\A\Data Info\Site Investigation\Dewey Burdock Test Pit Logs\TEST PIT 11.bor

o 7 Excavation Contractor : BILL HOLLENBECK CONST.
Knlght Pl@SOId TEST PIT 1 1 Operator : BILL. HOLLENBECK
COMNSULTING Type of Excavator : 3078SR
Size of Test Pit 120t X 15 ft
P 10of1
TestPiTLoG (Page 1 0f 1) Surface Conditions  : DRY, GRASSY
Project No. : DV102-00279/02 Location Depth to GWT *NA
Project : DEWEY BURDOCK Northing Total Depth of Test Pit : 6 ft
Client : POWERTECH URANIUM Easting
Date & Time Started : 7/12/2008 17:30 Ground Elevation
Date & Time Finished : 7/12/2008 18:00 Logged By : JWB
Sample Condition Sampler Type
=] Disturbed SD Small Disturbed
/2] Undisturbed LD Large Disturbed
° o R Lost MC Modified Cal Liner %
€ |3 T EZ8 Remolded 8 °
£ |& a 3 g g REMARKS
(]
2 |8 3 z FIELD DESCRIPTION 3| s
0
i SHALE, highly weathered from 2'-4' ft depth,
| weak to strong, fissle to thin beded, oxidized
zone, black (7.5YR 2/4) to reddish yellow
T (7.5YR 6/8).
1 p—
2 —_— LD, MC Sample No. TP011-2
3 -
4—
5 —4
6 7 Refusal at 6 ft
| End of testpit at 6 ft
7 -
8_.
g_
]
10
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CONSULTING

Appendix C

Site Investigation — Geotechnical Laboratory Test Results

C-1  Particle Size Distributions

C-2  Compaction Test Results

C-3  Specific Gravities

C-4  Flexible Wall Permeability Test Results
C-5  Triaxial Test Results

C-6  Sodium Adsorption Ratio Test Results
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Particle Size Distributions
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Particle Size Distribution Report
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| \ [ I (A \ | \ | [
10 \ x T \ | T T T T
\ \ [ S [ A | \ | \ I [l
0 | | [ \ | | | [0
100 10 1 0. 0.01 0.001
GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
’ Coarse Fine  |Coarse| Medium Fine silt Clay
0.0 0.0 0.1 0.1 1.1 17.9 45.1 35.7
SIEVE |PERCENT| SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
0.375 100.0
#4 99.9
#10 .8 o
#20 ggs Atterberg Limits
440 98.7 PL= 15 LL= 43 Pl= 28
#60 96.3 Coefficients
#100 90.9 Dgp= 0.1394 Dgg= 0.0973 Dgo= 0.0181
#200 80.8 D5g=0.0068  D3g=0.0014 D15=
00521 mm. | 74.0 D10= Cu= Cc=
0.0380 mm. 687 Classification
0.0275 mm. 65.1 - S e T T
0.0178 mm. 599 USCS= CL AASHTO= A-7-6(22)
0.0106 mm. 54.1 Remarks
0.0055mm. |  47.9 As received moisture 8.7%
0.0028 mm. 40.4
0.0012 mm. 27.8
¥ (no specification provided)
Location: TP01
Depth: 1' Date: 8/21/08
° o Clie.nt:
Knight Piésold e
CONSULTING
Project No: DV102-279.02 Fig.
September 2012 C-1-2 Appendix 5.3-A




Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse; Medium Fine Silt Clay
0.0 0.0 0.0 0.1 2.7 19.6 30.8 46.8
SIEVE |PERCENT| SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) lean c]ay with sand
#4 100.0
#10 99.9
#2 98.8 .
4 48 972 Atterberg Limits
460 04 PL= 12 LL= 45 Pl= 33
#100 88.4 Coefficients
#200 77.6 Dgp= 0.1684 Dgs=0.1215 Dgp=0.0120
0.0501 mm. 73.8 D50= 0.0028 D30= D15=
0.0361 mm. 70.6 D1o= Cu= Cc=
0.0259 mm. 68.2 Classification
0.0168 mm. 64.2 _ S e LI T
0.0100 mm. 578 USCS= CL AASHTO= A-7-6(24)
0.0051 mm. 53.2 Remarks
0.0026 mm. |  49.3 As received moisture 18.8%
0.0011 mm. 39.5

¥ (no specification provided)

Location: TPO1

Depth: 3'

Date: 7/18/08

Knight Piésold

CONSULTING

Client:

Project: Powertech

Project No: DV102-279.02

Fig.

September 2012

C-1-3
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Particle Size Distribution Report
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| 1 L R [ A | I \ \ [
10 r | I | { T T
\ I I R I \ \ \ I
0 | ey | | | | |
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.7 0.2 0.4 3.6 61.0 34.1
SIEVE |PERCENT| SPEC. PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay
5 100.0
0.375 99.4
#4 993
#10 99.1 -
Atterberg Limits
ors e PL= 17 LL= 42 Pl= 25
#60 979 . .
#100 96.5 Coefficients
#200 95.1 Dgp= 0.0448 Dgg= 0.0362 Dgo= 0.0114
90 85 60
0.0450 mm. 90.1 Dso= 0.0065 D3p=0.0013 Dq5=
0.0338 mm. 833 Dip= Cu= Co=
0.0252 mm. 76.5
88}32 mm. ggg Classification
o003 mm. P USCS= CL AASHTO= A-7-6(25)
0.0028 mm, 37.8
0.0012 mm. 293 . . Remarks
As received moisture 17.0%
* (no specification provided)
Location: TPOI1
Depth: 7' Date: 8/21/08
Client:

Knight Piésold

CONSULTING

Project: Powertech

Project No: DV102-279.02

Fig.

September 2012
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Particle Size Distribution Report
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100 10 1 0. 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 1.1 14.1 45.3 39.5
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay
#4 100.0
#10 100.0
0 .6
zzo ggg Atterberg Limits
460 96.4 PL= 17 LL= 48 Pl= 31
#100 91.7 Coefficients
#200 84.8 Dgo=10.1266  Dgs= 0.0764 Dgg= 0.0107
0.0496 mm. | 80.4 D5g=0.0036  D3p=0.0013 D15=
00360 mm. | 76.4 Dig= U= Cc=
0.0264mm. | 708 Classification
0.0173 mm. 64.4 _ e v
0.0103 mm. 597 USCS= CL AASHTO= A-7-6(27)
0.0053 mm. 55.0 Remarks
0.0027 mm. |  45.3 As received moisture 10.2%
0.0012 mm. 29.0
* (no specification provided)
Location: TP02
Depth: 1' Date: 8/21/08
. o r Clle.nt:
Knight Piesold o~ -
CONSULTING
Project No: DV102-279.02 FIJg
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Particle Size Distribution Report
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GRAIN SIZE - mm.
o% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.5 12.3 38.9 48.3
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) lean clay
#10 100.0
#20 99.8
# )
#28 ggg _ Atterberg Limits
100 01 PL= 15 LL= 49 Pl= 34
#200 87.2 Coefficients
0.0486 mm. | 833 Dgo=0.0989  Dgs= 0.0588 Dgo= 0.0051
0.0352mm. | 80.1 Dsg= 00022  D3p= D15=
0.0255mm. | 77.0 D10= Cy= Ce=
0.0167 mm. 716 Classification
0.0100 mm. 66.1 _ S LT
0.0051 mm. 60.0 USCS= CL AASHTO= A-7-6(30)
0.0026 mm. 529 Remarks
0.0012 mm. 379 As received moisture 14.5%
* (no specification provided)
Location: TP02
Depth: 4' Date: 8/21/08
. o r Clie-nt:
Knight Piésold) e~
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
? Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.2 2.6 19.7 39.3 38.2
SIEVE |PERCENT| SPEC." | PASS? Soil Description
SIZE FINER PERCENT | (X=NO) lean clay with sand
0.375 100.0
#4 100.0
z;g ggg Atterberg Limits
#40 972 PL= 11 LL= 43 Pl= 32
#60 93.1 Coefficients
#100 85.7 Dgp= 0.1996 Dgs=0.1426 Dgo= 0.0175
#200 77.5 Dsp=0.0053  D3g=0.0013 D15=
0.0514 mm. 72.7 D1p= Cy= Ce=
0.0371 mm. 68.4 Classification
0.0267 mm. 65.0 - T AAGHTO=
00173 mm. 50.9 USCS= CL AASHTO= A-7-6(23)
0.0102 mm. 55.6 Remarks
0.0052mm. | 499 As received moisture 27.0%
0.0027 mm. 42.7
0.0012 mm. 27.8
¥ (no specification provided)
Location: TP02
Depth: 7' Date: 7/21/08
. o s Clle.nt:
Knight Piésold) 7o~
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.9 19.6 27.6 51.9
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) fat clay with sand
#10 100.0
#20 99.8
#4 ;
#68 gg_; Atterberg Limits
#100 893 PL= 15 LL= 50 Pi= 35
#200 79.5 Coefficients
0.0508 mm. 76.7 Dgg= 0.1564 Dgs=0.1144 Dgo= 0.0046
0.0365mm. | 743 D5o=0.0014  D3q= D15=
0.0262mm. | 719 D1o= Cy= Ce=
0.0169 mm. 68.8 Classification
0.0099 mm. 65.6 _ S L T
0.0051 mm. 60.9 USCS= CH AASHTO= A-7-6(28)
0.0026 mm. 54.0 Remarks
0.0011 mm. |  48.8 As received moisture 17.3%
¥ (no specification provided)
Location: TP03
Depth: 1’ Date: 7/18/08
. o Client:
Knight Piésold e
CONSULTING
Project No: DV102-279.02 Fig_.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 1.8 26.2 71.9
SIEVE PERCENT| SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) fat clay
#10 100.0
#20 99.9
#4 9
#68 339 Atterberg Limits
#100 993 PL= 17 LL= 69 Pl= 52
#200 98.1 Coefficients
0.0434 mm. | 97.1 Dgo=0.0076  Dgs= 0.0048 Dgo=
0.0309 mm. 96.4 Dg5o= D3p= D1s5=
0.0220mm. | 95.6 D1o= Cu= Co=
0.0141 mm. 240 Classification
0.0084 mm. 90.8 - S LI T
0.0044 mm. 83.7 USCS= CH AASHTO= A-7-6(57)
0.0023 mm. 73.5 Remarks
0.0010 mm. 69.3 As received moisture 14.5%

* (no specification provided)

Location: TP03

Depth: 7'

Date: 7/18/08

Knight Piésold

CONSULTING

Client:

Project: Powertech

Project No: DV102-279.02

Fig.

September 2012
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 20.6 29.7 9.7 114 10.9 11.6 6.1
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) clayey gravel with sand
1?5 1328
1 87.8
[ 3 Atterberg Limits
; : erberg Limi
o i3 PL= 12 LL= 24 Pl= 12
#10 40.0
e e Coefficients
#60 254 Dgp= 27.3612 Dgs= 23.1076 Dgo= 8.8720
:;gg ﬁ; Dgo= 4.8517 D3q= 0.5444 D15=0.0475
0.0604 mm, 163 D10= 0.0075 CU= 1187.75 Cce= 447
0.0434 mm. 14.5
0 oreg on. e Classification
0.0116 mm, 110 USCS= GC AASHTO= A-2-6(0)
0.0058 mm. 9.3
e Remarks
Natural moisture content was not obtained.
¥ (no specification provided)
Location: TP03
Depth: 11' Date: 7/21/08
Client:

Knight Piésold

CONSULTING

Project: Powertech

Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
o% +3 % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 1.1 0.8 0.3 2.1 42.8 20.6 323
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) sandy lean clay
1 100.0
s 98.9
5 98.6
00 o0 Atterberg Limits
410 978 PL= 13 LL= 35 Pl= 22
#20 97.1
#40 95.7 Coefficients
#60 902 Dgo=0.2480  Dgs= 0.2035 Dgo= 0.1006
#100 74.7 Dsn= 0.0503 Dap= Dqgs=
#200 529 D?8= 32 012
0.0595 mm. 511 u c
0.0426 mm. 488 Classification
0.0304 mm. 46.5 = T AAGHTO=
00195 mm 443 USCS= CL AASHTO= A-6(8)
0.0114 mm. 41.3
0.0058 mm. 382 . . Remarks
0.0029 mm. 34.1 As received moisture 5.7%
0.0012 mm. 30.6
¥ (no specification provided)
Location: TP04
Depth: 1' Date: 8/20/08
Client:
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.5 0.8 45 18.8 32.2 43.2
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
75 100.0
K 99.8
0.375 996
#4 995 -
Atterberg Limits
i ot PL= 13 LL= 41 Pl= 28
#40 942 -
#60 902 Coefficients
#100 83.2 Dgo= 0.2465 Dgs= 0.1702 Dgo= 0.0141
#200 75.4 Dgp= 0.0039 D3p= D15=
0.0505 15
X mm. 712 D10= U= CC=
0.0364 mm. 68.0
8-8%25 $$ g‘l‘g Classification
00169 mm. | 613 USCs= CL AASHTO= A-7-6(19)
0.0051 mm. 51.9
0.0026 mm. 463 . ) Remarks
0.0011 mm. 348 As received moisture 10.2%

¥ (no specification provided)

Location: TP04

Depth: 7' Date: 7/18/08
Client:
o 4 ;
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Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine [Coarse| Medium Fine Silt Clay
0.0 0.0 1.0 0.5 1.9 17.9 35.6 43.1
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
75 100.0
5 99.7
0.375 99.7
44 99.0 ..
Atterberg Limits
ae o2 PL= 10 LL= 40 Pl= 30
#40 96.6 L.
460 92.8 Coefficients
#100 859 Dgop=0.2008  Dgg=0.1396 Dgo= 0.0141
#200 78.7 D50= 0.0033 D3p= D15=
0.0507 mm. 75.4 D1 0= CU= CC=
0.0366 mm. 72.3
8-3?33 nmlm 22‘3‘ Classification
0.0103 mm. 577 USCS= CL AASHTO= A-6(22)
0.0053 mm. 53.1
00027 mm 477 . _ Remarks
0.0012 mm. 327 As received moisture 8.6%
* (no specification provided)
Location: TP0O5
Depth: 1' Date: 8/21/08
. o s Cllelnt:
Knight Piésold) e =
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report

© o N = - 3# 3 #* %
100 T T T (] T T 1 1T T
[ \ [ I [ \ m \ \ L
% \ 1 \ \ NS I
\ Ty of \ \ TN T
o e ] I ] \\1 1t
| | [ I T | | ol 1L
80
T el i (T AN
| I L I A | [ | \ | \\L
70 } | At f f 1 } 4 W
| IR . | | IR ONod
1 \ I T R A | I | \ oI ‘(\
Y60 1 i I L i i IRl pe N
N,
i I I e ! | | \ A \C\
[ | I O . | | | \ oAl N
z 50 T T T T T T T T
O \ L O (T [ A \ I | \ LA
E 40 | 1N | | 1 I T A \0
o | I Y R A I I | \ Pl
[ I T | R A I | I \ oAl
30 | | | [l Ll | | | | [l
[ I L I A | | ! \ [
| I L N A | | | \ oAl
20 t f 1t f } ; 1 it
| 5 I T | R A I | | \ Pl
I I O O I | ! | \ ol
10 | ! L (| f | T T T
| \ [ S | I | | \ oA
0 | | .| | | | \ i
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.5 1.5 2.0 243 27.1 44.6
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
75 100.0
5 999
0.375 99.9
o o Atterberg Limits
#40 96.0
#60 90.9 Coefficients
#100 81.5 Dgp= 0.2367 Dgs= 0.1805 Dgo= 0.0112
#200 71.7 Ds50= 0.0033 D3p= D15=
0.0519 mm. 68.7 D1o= C= Co~
0.0370 mm. 67.1
8'8%23 :;2 gg-f Classification
0.0169 mn. sl USCS= CL AASHTO= A-7-6(19)
0.0051 mm. 54.5
0.0026 mm. 474 . . Remarks
0.0011 mm. 39.3 As received moisture 11.7%
™ (no specification provided)
Location: TPOS
Depth: 4' Date: 7/18/08
o o Clle'nt:
Knight Piésold == =
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
i Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.1 0.7 5.3 15.7 59.3 18.9
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) lean c]ay with sand
0.375 100.0
#4 99.9
#1 .
#28 ggg Atterberg Limits
440 93.9 PL= 16 LL= 46 Pl= 30
#60 89.1 Coefficients
#100 83.2 Dgp= 0.2723 D85= 0.1773 D60= 0.0094
#200 78.2 D50=0.0058  D30= 0.0031 D15= 0.0016
0.0486 mm. 75.9 D1o= Cy= Ce=
0.0350 mm. 3.7 Classification
0.0253 mm. 70.9 _ S L 1T
0.0165 mm. 66.6 USCS= CL AASHTO= A-7-6(22)
0.0099 mm. 60.8 Remarks
88833 mm. ‘2‘;3 As received moisture 13.7%
0.0013 mm. 11.7
) (no specification provided)
Location: TP05
Depth: 7' Date: 8/20/08
. o s Client:
Knight Piésold o =
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.3 1.0 11.5 35.5 51.7
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) lean clay
0.375 100.0
#4 100.0
# .
#ég gg; Atterberg Limits
#40 98.7 PL= 15 LL= 47 Pl= 32
#60 97.5 Coefficients
#100 94.2 Dgo=0.0986  Dgs= 0.0592 Dgo= 0.0054
#200 87.2 Dgo= 0.0016 D3g= Dqs5=
0.0489 mm. | 83.1 D1g= Cy= Cc=
0.0356 mm. 79.2 .
0.0259 mm. 753 . Classification _
0.0168 mm. 70.6 USCS= CL AASHTO= A-7-6(28)
0.0100 mm. 65.9 Remarks
0.0052 mm. | 59.7 As received moisture 10.3%
0.0027 mm. 53.9
0.0011 mm. 47.2
* (no specification provided)
Location: TP06
Depth: 1' Date: 8/20/08
. o r CIie.nt:
Knight Piésold e »
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
o% +3 % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.2 26.3 473 26.2
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
#10 100.0
#20 100.0
#40 99.8 ..
#60 98.9 Atterberg Limits
#100 94.0 PL= 13 LL= 30 Pi= 17
#200 73.5 Coefficients
0.0541 mm. | 627 Dgo=0.1267  Dgs=0.1071 Dgo= 0.0510
0.0409 mm. |  49.9 D5p=0.0410  D3g=0.0047 D15=
0.0300 mm. 41.9 D‘] 0= Cu= Cc=
0.0194 mm. 36.3 . .
0.0113mm. | 339 USCS= Classification
0.0057 mm. | 30.9 = CL AASHTO= A-6(10)
0.0029 mm. 278 Remarks
0.0012mm. | 23.7 As received moisture 6.0%. Natural dry density 110.1 pcf.
Liner sample was damaged while attempting to extrude.
No permeability values are reported.
* (no specification provided)
Location: TP06
Depth: 7' Date: 7/18/08
. o r Client:
K n l g h P s 0 Project: Powertech
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Siit Clay
0.0 0.0 0.0 0.0 0.3 26.1 44.8 28.8
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
#10 100.0
#20 100.0
#40 99.7 .
#60 98.2 Atterberg Limits
#100 91.9 PL= 11 LL= 30 Pl= 19
#200 73.6 Coefficients
0.0553mm. | 63.5 Dgo=0.1360  Dgg=0.1100 Dgo= 0.0491
0.0408 mm. | 55.5 Dg5o=0.0277  D3p= 0.0021 Di5=
0.0296 mm. |  50.6 D10= Cy= Cc=
0.0190 mm. 47.4 ige . ax
00111 mm. | 442 USCS= %"ﬁ'&'_"m_
0.0056 mm. | 41.1 = CL = A-6(11)
0.0029 mm. 35.3 Remarks
0.0013 mm. 18.1 As received moisture 15.7%
* (no specification provided)
Location: TP06
Depth: 10’ Date: 8/21/08
. o r Clie.nt:
Knight Piesold e~
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.1 0.5 1.4 14.0 29.5 54.5
SIEVE |PERCENT| SPEC.' | PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) fat clay with sand
0.375 100.0
#4 99.9
#10 99.4
420 98.8 Atterberg Limits
#40 98:0 PL= 17 LL= 52 Pl= 35
#60 94.9 Coefficients
#100 89.2 Dgp= 0.1616 Dgs= 0.0877 Dgp= 0.0030
#200 84.0 Dgp= 0.0016 D3g= D15=
0.0465mm. | 80.9 D10= Cy= Cc=
0.0335 mm. 787 Classification
0 ey mm. | 76 USCS= CH  AASHTO= A-7-6(30)
0.0093 mm. 69.1 Remarks
0.0048 mm. |  63.9 As received moisture 12.4%
0.0025 mm. 57.7
0.0011 mm. 432
b (no specification provided)
Location: TP07
Depth: 1' Date: 8/20/08
Client:

Project: Powertech

Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.1 0.6 18.8 28.5 52.0
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) fat clay with sand
#4 100.0
#10 99.9
#20 99.7 ..
#40 99.3 Atterberg Limits
#60 96.9 PL= 15 LL= 53 Pl= 38
#100 89.9 Coefficients
#200 80.5 D90= 0.1507 D85= 0.1089 D60= 0.0044
0.0480 mm. 77.7 Dgp= 0.0014 D3g= D15=
0.0345mm. | 755 D10= Cu= Cc=
0.0248 mm. 132 Classification
0.0160 mm. 70.2 _ S S T
0.0095 mm. 66.4 USCS= CH AASHTO= A-7-6(30)
0.0049 mm. 6l1.1 Remarks
0.0025 mm. 53.9 As received moisture 15.28%
0.0011 mm. 49.0
¥ (no specification provided)
Location: TP07
Depth: 6' Date: 8/21/08
Client:

Knight Piesold

CONSULTING

Project No: DV102-279.02

Project: Powertech
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Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.3 1.3 16.9 8.4 73.1
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) fat clay with sand
#4 100.0
#10 99.7
# 2
#ig gg 4 Atterberg Limits
460 94.5 PL= 15 LL= 55 Pl= 40
z;gg gzg 5 E(.)2oefficients
. =0.1784 =0.1198 Dgo=
0.0453 mm. | 79.7 D§8= D§8= D?8=
0.0323mm. | 78.6 D10= Cu= Cc=
0.0231 mm. 773 Classification
0.0147 mm. 76.0 _ T AAGHTO=
0.0086 mm. 746 USCS= CH AASHTO= A-7-6(33)
0.0043 mm. 73.9 Remarks
0.0022 mm. | 732 As received moisture 19.3%
0.0009 mm. 72.3
¥ (no specification provided)
Location: TP07
Depth: 10’ Date: 7/18/08
. o r Client:
Knight Piésold -~ =
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.1 0.4 7.8 39.4 52.3
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay
#4 100.0
#10 99.9
#2 .
#43 gg;-] Atterberg Limits
#60 98.7 PL= 19 LL= 49 Pl= 30
#100 96.4 Coefficients
#200 91.7 Dgg= 0.0581 Dgs= 0.0329 Dgo= 0.0035
0.0465 mm. 88.3 Dgp= 0.0018 D3p= D1s5=
0.0337mm. | 852 D10= Cy= Cc=
0.0244 mm. 82.1 Classification
0.0160 mm. 77.5 _ S LT
0.0096 mm. 714 USCS= CL AASHTO= A-7-6(29)
0.0050 mm. 63.6 Remarks
0.0026 mm. |  56.4 As received moisture 10.9%
0.0012 mm. 419

* (no specification provided)

Location: TP0OS8
Depth: 2'

Date: 8/21/08
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CONSULTING

Client:

Project: Powertech

Project No: DV102-279.02 Fig.
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Particle Size Distri

bution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
i Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.3 0.1 1.3 42.3 384 17.6
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) sandy lean clay
75 100.0
5 99.8
0.375 99.8
#4 99.7 ..
4 . Atterberg Limits
A o PL= 12 LL= 21 1= 9
#40 98.3
#60 95 Coefficients
#100 778 Dgp= 0.2247 Dgs= 0.1880 Dgo= 0.0854
#200 56.0 Dgg= 0.0619 D3p= 0.0221 D15=0.0014
0.0570 mm. 474 D1 0= CU= CC=
0.0421 mm. 38.1
8»8?82 22 ;3’3 Classification
0.0114 M %67 USCS= CL AASHTO= A-4(2)
0.0058 mm. 23.1
00029 mm. 19.8 . _ Remarks
0.0012 mm. 14.1 As received moisture 4.3%
" (no specification provided)
Location: TP08
Depth: 6' Date: 7/21/08
Client:

Knight Piésold

CONSULTING

Project: Powertech

Project No: DV102-279.02

Fi.
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Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.3 0.4 9.8 434 46.1
SIEVE |PERCENT| SPEC." | PASS? Soil Description
SIZE FINER PERCENT (X=NO) lean clay
#4 100.0
#10 99.7
#2 5
#48 333 Atterberg Limits
#60 98.2 PL= 14 LL= 44 Pl= 30
#100 94.9 Coefficients
#200 89.5 Dgo=0.0792  Dgs= 0.0483 Dgo= 0.0094
0.0488 mm. 85.1 D5p= 0.0034 D3p= Dq5=
0.0357mm. | 803 D10= Cu= Cc=
0.0262 mm. 4.7 Classification
0.0173 mm. 67.4 _ e e V-
00103 mm. 61.0 USCS= CL AASHTO= A-7-6(27)
0.0053 mm. 54.6 Remarks
0.0027 mm. |  48.1 As received moisture 8.9%
0.0012 mm. 43.9
" (no specification provided)
Location: TP09
Depth: 1' Date: 8/21/08
° o r Clie.nt:
Knight Piésold) 7~
CONSULTING
Project No: DV102-279.02 Fig.
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.1 1.1 25.8 46.8 26.2
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) lean clay with sand
0.375 100.0
#4 100.0
z;g ggg Atterberg Limits
440 08.8 PL= 10 LL= 33 Pl= 23
#60 94.6 Coefficients
#100 85.8 Dgo=0.1881  Dgg= 0.1436 Dgo= 0.0440
#200 73.0 D5o=0.0263  D3q= 0.0027 D15=
0.0538 mm. | 65.1 Dio= Cu= Cc=
0.0395 mm. 373 Classification
0.0287 mm. 515 - S S T
0.0187 mm. 447 USCS= CL AASHTO= A-6(14)
0.0109 mm. 40.5 Remarks
0.0056 mm. |  35.7 As received moisture 12.2%
0.0028 mm. 304
0.0012 mm. 18.7
* (no specification provided)
Location: TP09
Depth: 4' Date: 7/21/08
° o r Clie.nt:
Knight Piésold) e -
CONSULTING
Project No: DV102-279.02 Fig.
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Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.1 1.7 1.6 12.8 41.1 427
SIEVE PERCENT| SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay with sand
0375 100.0
#4 99.9
#10 98.2
#20 97.1 Atterberg Limits
#40 96.6 PL= 14 LL= 43 Pl= 29
#60 95.5 Coefficients
#100 91.5 Dgg= 0.1289 Dgg= 0.0825 Dgo= 0.0163
#200 83.8 Dgo= 0.0062 D3p= D15=
0.0500 mm. | 78.1 D1o= Cy= Ce=
0.0365 mm. 3.5 Classification
0.0266 mm. 68.9 — T AAQHTO=
0.0177 mm. 613 USCS= CL AASHTO= A-7-6(24)
0.0106 mm. 54.5 Remarks
0.0054 mm. |  49.2 As received moisture 10.9%
0.0028 mm. 45.0
0.0012 mm. 38.5
¥ (no specification provided)
Location: TP10
Depth: 1' Date: 8/20/08
. o r Clle.nt:
Knight Piesold o »
CONSULTING
Project No: DV102-279.02 Fig.
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.4 0.4 8.1 32.9 58.2
SIEVE PERCENT| SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) lean clay
#4 100.0
#10 99.6
#20 99.4
#40 992 Atterberg Limits
460 98.5 PL= 11 LL= 42 Pl= 31
#100 96.2 Coefficients
#200 91.1 Dgg= 0.0621 Dgs= 0.0331 Dgo= 0.0028
0.0451 mm. 88.0 Dgo= D3g= D15=
0.0327 mm. 84.8 D1o= Cy= Cc=
0.0238 mm. 80.9 Classification
0.0156 mm. 75.5 _ S L IT
0.0094 mm. 69.2 USCS= CL AASHTO= A-7-6(28)
0.0048 mm. 63.8 Remarks
0.0025 mm. 59.2 As received moisture 19.2%
0.0010 mm. 56.3
¥ (no specification provided)
Location: TP10
Depth: 7' Date: 7/18/08
Client:

Knight Piésold

CONSULTING

Project: Powertech

Project No: DV102-279.02

Fig.

September 2012
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COMPACTION TEST REPORT

Project No. DV102-
Project: Powertech

e Location: TP02
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N
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o
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©
> / \
o
103 \ N\
/ NN
// \
98 ‘
\
N ZAV for
N\ Sp.G. =
93 \ 27
4 9 14 19 24 29 34
Water content, %
Test specification. ASTM D 698-00a Method A Standard
Elev/ Classification Na?t. Sp.G. LL Pl % > % <
Depth uUscs AASHTO Moist. No.4 No.200
7 CL A-7-6(23) 2.7 43 32 0.0 77.5
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 106.8 pcf lean clay with sand
Optimum moisture = 16.3 %
Client: Remarks:

Knight Pieso

NSUL

September 2012

ld

T

Fig.

C-2-2
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COMPACTION TEST REPORT

118 \

116 S

114 \\
a \
= ZAV for
2 Sp.G. =
(7} 27
) .
> /
a /
112
/
110 {
108
6 8 10 12 14 16 18
Water content, %
Test specification: ASTM D 698-00a Method A Standard
Elev/ Classification Neft. Sp.G. LL Pl % > % <
Depth USCS AASHTO Moist. No.4 No.200
6' CL A-4(2) 2.7 21 9 0.3 56.0
TEST RESULTS MATERIAL DESCRIPTION

sandy lean clay

Maximum dry density = 116.3 pcf

Optimum moisture = 12.3 %

Project No. DV102- Client: Remarks:
Project: Powertech

e Location: TP08

Knight Piesold

CONSULTING Fig.
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COMPACTION TEST REPORT
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27
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Water content, %
Test specification: ASTM D 698-00a Method A Standard
Elev/ Classification Nat. % > % <
Sp.G. LL Pl
Depth USCSs AASHTO Moist. P No.4 No.200
4 CL A-6(14) 2.7 33 23 0.0 73.0
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 110.2 pcf lean clay with sand
Optimum moisture = 14.6 %
Project No. DV102- Client: Remarks:
Project: Powertech
e Location: TP09
Knight Pie
gCONSULTING Fig.
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COMPACTION TEST REPORT

118
113
17.56%, 108.1 pcf
108
g o] ol
2 _ N
(72}
: v
o v
> / \
o /’ \\ ZAV for
103 s 5 Sp.G. =
2.70
g
98
93
11 13 15 17 19 21 23
Water content, %
Test specification: ASTM D 698-00a Method A Standard
Elev/ Classification Nat. % > % <
\7 assificatio : Sp.G. LL Pl o %
Depth UsCs AASHTO Moist. #4 No.200
' CL A-7-6(27) 2.7 44 30 0.0 89.5
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 108.1 pcf lean clay
Optimum moisture = 17.5 %
Project No. DV102279.02Client: Powertech Uranium Remarks:
Project: DEWEY BURDOCK
o Location: TP09 @ I' Depth: 1'
gCONSULTING Fig.

September 2012 C-2-5
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COMPACTION TEST REPORT

Project: DEWEY BURDOCK

o Location: TP08 @ 6' Depth: 6'

Knight Pi

September 2012

esold

CONSULTING

Fig.

118 A
[12.4%, 116.3 pcf
116 g ™~
/] ~L N
/ )
114
5 / \
Q
2 / ZAV for
@ / Sp.G. =
g — 2.70
o
o
112 /
7
110
108
6 8 10 12 14 16 18
Water content, %
Test specification: ASTM D 698-00a Method A Standard
Elev/ Classification Nat. % > % <
et : spG. | LL PI ° %
Depth Uscs AASHTO Moist. #4 No.200
6 CL A-4(2) 2.7 21 9 0.3 56.0
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 116.3 pcf sandy lean clay
Optimum moisture = 12.4 %
Project No. DV102279.02Client: Powertech Uranium Remarks:

C-2-6
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COMPACTION TEST REPORT

115
110
w 105 18.7%, 104.2 pc
3
- \v\
%‘ /// N
g /
s /|
[l 7 \\
a / No
100 /
/
7/
/ ZAV for
[of Sp.G. =
95 2.7
90
12.5 15 17.5 20 225 25 27.5
Water content, %
Test specification: ASTM D 698-00a Method A Standard
Elev/ Classification Na't. Sp.G. LL Pl % > % <
Depth USCS AASHTO Moist. #4 No.200
2 CL A-7-6(29) 2.7 49 30 0.0 91.7
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 104.2 pcf lean clay
Optimum moisture = 18.7 %
Project No. DV102279.02Client: Powertech Uranium Remarks:
Project: DEWEY BURDOCK
o Location: TP08 @ 2' Depth: 2'
Knight Piesold
gCONSULTING Fig.
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COMPACTION TEST REPORT

108
103
- 98 4.1%, 97.0 pel
o G
=
B
c
3 N\
> . N
i / N
// \\ N\
)4
88 C/
ZAV for
Sp.G. =
2.7
83
10 15 20 25 30 35 40
Water content, %
Test specification. ASTM D 698-00a Method A Standard
Elev/ Classificati Nat. % > % <
ev, assification art Sp.G. LL PI % %o
Depth USCSs AASHTO Moist. #4 No.200
7 CH A-7-6(57) 2.7 69 52 0.0 98.1
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 97.0 pcf fat clay
Optimum moisture = 24.1 %
Project No. DV102279.02Client: Powertech Uranium Remarks:
Project: DEWEY BURDOCK
o Location: TP03 @ 7' Depth: 7'
Knight Pieso
gCONSULTINC_i Fig.
September 2012 C-2-8
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COMPACTION TEST REPORT

107 \
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20.7%, 99.8 pcf
JEERN
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©
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ZAV for
Sp.G. =
2.70
82
7 12 17 22 27 32 37
Water content, %
Test specification. ASTM D 698-00a Method A Standard
Elev/ Classification Nat. % > % <
v : spG. | LL PI ° °
Depth USCS AASHTO Moist. #4 No.200
I' CH A-7-6(28) 2.7 50 35 0.0 79.5
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 99.8 pcf fat clay with sand
Optimum moisture = 20.7 %
Project No. DV102279.02Client: Powertech Uranium Remarks:

Project: DEWEY BURDOCK

o Location: TP03 @ 1'

Depth: I

Knight Piesold

CONSULTING

September 2012

Fig.
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COMPACTION TEST REPORT

o Location: TP02 @ 7'

Project: DEWEY BURDOCK

Depth: 7'

CONSU

September 2012

LTING

Knight Pieso

118
113 \
. 108 A
8 [16.3%, 106.8 pcf
Z A ~ \
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o° 4 N
> / N,
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/ \
d
98
ZAV for
Sp.G. =
2.7
93
0 5 10 15 20 25 30
Water content, %
Test specification: ASTM D 698-00a Method A Standard
Elev/ Classificati Nat. % > % <
ev assification : Sp.G. LL PI % o
Depth UscCs AASHTO Moist. #4 No.200
7 CL A-7-6(23) 2.7 43 32 0.0 71.5
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 106.8 pcf lean clay with sand
Optimum moisture = 16.3 %
Project No. DV102279.02Client: Powertech Uranium Remarks:

Fig.
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COMPACTION TEST REPORT

105 N
19.3%, 103.5 pc
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2 /
o
“ 97.5 /
/ ZAV for
Sp.G. =
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95
92.5
12.5 15 17.5 20 22.5 25 27.5
Water content, %
Test specification. ASTM D 698-00a Method A Standard
Elev/ Classification Na?t. Sp.G. LL PI % > % <
Depth USCS AASHTO Moist. #4 No.200
r CL A-7-6(27) 2.7 48 31 0.0 84.8
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 103.5 pcf lean clay
Optimum moisture = 19.3 %
Project No. DV102279.02Client: Powertech Uranium Remarks:
Project: DEWEY BURDOCK
o Location: TP02 @ I' Depth: 1'
Knight Piesold
g NS U T NG Fig.
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COMPACTION TEST REPORT

106
104
R0 §% 102.9 pcf
P0.5%, 103.1 pcf \
—
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102 /’/ \\
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a \ \
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é \\ \
98 \
\ ZAV for
N\ Sp.G.=
| 2.70
96
14 16.5 19 215 24 26.5 29
Water content, %
—e— - Rock Corrected —0O— - Uncorrected
Test specification. ASTM D 698-00a Method A Standard
ASTM D 4718-87 Oversize Corr. Applied to Each Test Point
Elev/ Classification Nz-?t. Sp.G. LL Pl % > % <
Depth Uscs AASHTO Moist. #4 No.200
7 CL A-7-6(25) 2.7 42 25 0.7 95.1
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 103.1 pef 102.9 pef lean clay
Optimum moisture = 20.5 % 20.6 %
Project No. DV102279.02Client: Powertech Uranium Remarks:
Project: DEWEY BURDOCK
o Location: TP01 @ 7' Depth: 7'
Knight Piesold
g CONSULTING Fig.
September 2012 C-2-12 Appendix 5.3-A




COMPACTION TEST REPORT
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ZAV for
102 / AN Sp.G. =
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®
100
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d
98
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Water content, %
—e— - Rock Corrected —0— - Uncorrected
Test specification. ASTM D 698-00a Method A Standard
ASTM D 4718-87 Oversize Corr. Applied to Each Test Point
Elev/ Classification Nat. % > % <
] Sp.G. LL PI ’ 3
Depth USCS AASHTO Moist. #4 No.200
1 CL A-7-6(22) 2.7 43 28 0.1 80.8
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 105.2 pcf 105.2 pef lean clay with sand
Optimum moisture = 17.9 % 17.9 %

Project No. DV102279.02Client: Powertech Uranium
Project: DEWEY BURDOCK

o Location: TPO1 @ I’ Depth: 1

Remarks:
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COMPACTION TEST REPORT

112
111
14 Ei% 110.2 pcf
110 T ™
. - N
> \ \
0]
S \
2 \ \
\
q \ \
109 \
108 \
\ ZAV for
Sp.G. =
2.70
107
10 12 14 16 18 20 22
Water content, %
Test specification. ASTM D 698-00a Method A Standard
Elev/ Classification N&Tt. Sp.G LL PI % > % <
Depth USCS AASHTO Moist. #4 No.200
4 CL A-6(14) 2.7 33 23 0.0 73.0
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 110.2 pcf lean clay with sand
Optimum moisture = 14.5 %
Project No. DV102279.02Client: Powertech Uranium Remarks:
Project: DEWEY BURDOCK
o Location: TP09 @ 4' Depth: 4
gCONSULTING Fig.
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Knight Piésold

Specific Gravity - Soil

CONSULTING ASTM D 854
Project Powertech Project No. DV102-279.02
Date Staged 7/24/2008 Act. Code 500
Date Completed 7/28/2008 Lab No. L28068
Tested By Jjk Checked By spb
Sample No.
TPO7 @ 10 TPO3 @ 7' TPO3 @ 1’ TPO4 @ 7' TPO1@ 3
Sample Prep. (Wet or Dry) wet wet wet wet wet
Flask No. 116 44 1 113 113 42 110 1 10 115
1) Wt. of Flask + Soil
2) Wt. of Flask
3) Wt. of Soil (1-2) 30.13 29.96 31.96 32.20 30.21 30.27 30.07 31.21 30.31 30.61
4) Calibrated WX. of Flask + Water 353.61 354.62 362.23 344.35 344.40 351.35 343.15 362.18 362.27 343.24
5)#3 + #4 383.74 384.58 394.19 376.55 374.61 381.62 373.22 393.39 392.58 373.85
6) Wt. of Flask + Water + Soil 373.07 373.83 382.06 364.14 363.12 369.94 362.43 382.13 381.53 362.71
7) Volume of Soil (5 - 6) 10.67 10.75 12.13 12.41 11.49 11.68 10.79 11.26 11.05 11.14
8) Test Temperature, deg. C 26.6 26.8 25.9 26 25.3 26.6 26.7 26.6 25.2 25.2
9) Temperature Correction, k 0.998419 | 0.998363 | 0.998604 | 0.998577 | 0.998760 | 0.998419 | 0.998391 | 0.998419 | 0.998786 | 0.998786
10) Specific Gravity (3 /7) *k) 2.819 2.782 2.632 2.590 2.626 2.587 2.782 2.767 2.739 2.743
Reported Average, Gs; @ 20 deg.C 2.80 2.61 2.61 2.77 2.74
Tare possy 16 7 12 10 6 15 61 9 1
Dry Soil + tare, g 178.91 424.1 425.05 427.96 402.49 406.26 423.66 178.32 426.32 425.18
Tare, g 148.78 394.14 393.09 395.76 372.28 375.99 393.59 147.11 396.01 394.57
General Notes: Line 9, k, is determined by dividing the density of water at test temperature recorded by the density of water at 20 deg. C.
Wet prep samples soaked overnight prior to application of vacuum.
LF-11 Knight Piésold
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Knight Piésold Specific Gravity - Soil
CONSULTING ASTM D 854
Project Powertech Project No. DV102-279.02
Date Staged 8/21/2008 Act. Code 500
Date Completed 8/25/2008 Lab No. L28068
Tested By Jk Checked By spb
Sample No.
TPOS@ 7' TPO7 @ 6' TP10@ 1’ TPO4 @ 1’ TPO7T@ 1’
Sample Prep. (Wet or Dry) dry dry dry dry d
Flask No. 115 112 3 13 44 112 113 42 110 115
1) WL of Flask + Soil
2) Wt. of Flask
3) Wi of Soil _(1-2) 35.61 35.64 35.03 35.20 35.17 35.47 34.96 35.17 35.23 34.91
4) Calibrated Wt. of Flask + Water 352.28 346.37 365.26 364.22 354.75 346.47 344.44 351.40 343.29 352.39
5) #3 + #4 387.89 382.01 400.29 399.42 389.92 381.94 379.40 386.57 378.52 387.30
6) Wt of Flask + Water + Soil 374.65 368.94 387.83 386.83 376.73 368.64 366.18 373.12 365.82 374.53
7) Volume of Soil_ (5 - 6) 13.24 13.07 12.46 12.59 13.19 13.30 13.22 13.45 12.70 12.77
8) Test Temperature, deg. C 26.2 26.2 24.6 24.5 24.8 24.7 24.7 24.5 24.5 24.6
9) Temperature Correction, k 0.998525 | 0.998525 | 0.998942 | 0.998968 | 0.998890 | 0.998916 | 0.998916 | 0.998968 | 0.998968 | 0.998942
10) Specific Gravity (3 /7) *k) 2.686 2723 2.808 2.793 2.663 2.664 2.642 2612 2.771 2.731
Reported Average, Gs @ 20 deg.C 2.70 2.80 2.66 2.63 2.75
Tare 12 11 2 5 1 6 3 11 20 15
Dry Soil + tare, g 431.44 428.79 428.33 410.59 429.75 411.44 438.06 428.29 430.64 428.5
Tare, g 395.83 393.15 393.3 375.39 394.58 375.97 403.1 393.12 395.41 393.59
General Notes: Line 9, k, is determined by dividing the density of water at test temperature recorded by the density of water at 20 deg. C.
Wet prep samples soaked overnight prior to application of vacuum.
LF-11 Knight Piésold
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Knight Piésold Specific Gravity - Soil
CONSULTING ASTM D 854
Project Powertech Project No. DV102-279.02
Date Staged 8/16/2008 Act. Code 500
Date Completed 8/21/2008 Lab No. 128068
Tested By rss Checked By spb
Sample No.
TPO1@7 TPOO @ 1' TPO2 @ 4 TPOS @ 2' TPO6 @ 1’
Sample Prep. (Wet or Dry) dry dry dry dry dry
Flask No. 116 110 113 42 11 3 1 44 116 13
1) Wt of Flask + Soil
2) WA of Flask
3) Wt of Soil (1-2) 35.05 35.39 35.68 35.79 35.70 36.30 35.57 35.53 35.52 35.41
4) Calibrated Wt. of Flask + Water 353.83 343.37 344.35 351.30 359.05 365.15 362.21 354.65 353.65 364.13
5 #3 + #4 388.88 378.76 380.03 387.09 394.75 401.45 397.78 390.18 389.17 399.54
6) Wt. of Flask + Water + Soil 375.69 365.35 366.61 373.57 381.24 387.83 384.54 376.68 375.76 386.20
7) Volume of Soil (5 - 6) 13.19 13.41 13.42 13.52 13.51 13.62 13.24 13.50 13.41 13.34
8) Test Temperature, deg. C 23.2 23.2 26.1 26.1 23.5 26.3 26.2 26.4 26.1 25.9
9) Temperature Correction, k 0.999291 | 0.999291 | 0.998551 | 0.998551 | 0.999219 | 0.998499 | 0.998525 | 0.998473 | 0.998551 | 0.998604
10) Specific Gravity ((3 / 7) *k) 2.655 2.637 2.655 2.643 2.640 2.661 2.683 2.628 2.645 2.651
Reported Average, G; @ 20 deg.C 2.65 2.65 2.65 2.66 2.65
Tare 3 5 17 15 20 6 8 3 20 5
Dry Soil + tare, g 438.19 410.79 430.94 429.43 431.15 412.33 427.95 438.64 430.96 410.81
Tare, g 403.14 375.4 395.26 393.64 395.45 376.03 392.38 403.11 395.44 375.4
General Notes: Line 9, k, is determined by dividing the density of water at test temperature recorded by the density of water at 20 deg. C.
Wet prep samples soaked overnight prior to application of vacuum.
LF-11 Knight Piésold
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Knight Piésold

Specific Gravity - Soil

CONSULTING ASTM D 854
Project Powertech Project No. DV102-279.02
Date Staged 7/21/2008 Act. Code 500
Date Completed 7/24/2008 Lab No. L28068
Tested By Jjk Checked By spb
Sample No.
TP02@ 7' TPO9 @ 4 TPO6 @ 10’ TPO1T@ 1’ TPOS @ 1’
Sample Prep.  (Wet or Dry) wet wet wet wet wet
Flask No. 116 112 10 115 44 115 1 10 112 13
1) Wt. of Flask + Soil
2) Wt. of Flask
3) Wt of Soil_(1-2) 31.89 32.05 30.85 31.06 30.18 30.01 30.51 32.08 48.12 35.41
4) Calibrated Wt. of Flask + Water 353.70 346.43 363.76 352.35 354.83 352.46 362.39 363.85 346.57 364.28
5 #3 + #4 385.59 378.48 394.61 383.41 385.01 382.47 392.90 395.93 394.69 399.69
6) Wt. of Flask + Water + Soil 374.02 366.81 383.28 371.99 373.72 371.39 381.53 384.01 376.64 386.47
7) Volume of Soil_ (5 - 6) 11.57 11.67 11.33 11.42 11.29 11.08 11.37 11.92 18.05 13.22
8) Test Temperature, deg. C 25.2 25.2 25 25.1 23.5 23.3 23.3 23.5 23.1 23.5
9) Temperature Correction, k 0.998786 | 0.998786 | 0.998838 | 0.9988712 | 0.999219 | 0.999267 | 0.999267 | 0.999219 | 0.999315 | 0.999219
10) Specific Gravity (3 /7) *k) 2.752 2742 2721 2.716 2.671 2.706 2.681 2.689 2.664 2.676
Reported Average, G; @ 20 deg.C 2.75 2.72 2.69 2.69 2.67
Tare 13 11 15 8 1 12 6 11 8 15
Dry Soil + tare, g 434.96 425.16 424.39 423.41 424.78 425.85 406.53 425.22 440.49 429.08
Tare, g 403.07 393.11 393.54 392.35 394.6 395.84 376.02 393.14 392.37 393.67
General Notes: Line 9, k, is determined by dividing the density of water at test temperature recorded by the density of water at 20 deg. C.
Wet prep samples soaked overnight prior to application of vacuum.
LF-11 Knight Piésold
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Knight Piésold Specific Gravity - Soil
CONSULTING ASTM D 854
Project Powertech Project No. DV102-279.02
Date Staged 7/21/2008 Act. Code 500
Date Completed 7/24/2008 Lab No. L28068
Tested By Jk Checked By spb
Sample No.
TPO6 @ 7' TPO5 @ 4' TP10-7' TPO3 @ 11’ TPO8 @ 6'
Sample Prep. (Wet or Dry) wet wet wet wet wet
Flask No. 3 116 13 1 112 44 115 13 13 44
1) Wt. of Flask + Soil
2) Wt of Flask
3) Wt. of Soil (1-2) 31.23 31.21 29.86 30.51 33.94 33.56 50.78 33.70 29.50 29.04
4) Calibrated Wt of Flask + Water 365.20 353.68 364.13 362.23 346.37 354.69 352.30 364.13 364.18 354.72
5) #3 + #4 396.43 384.89 393.99 392.74 380.31 388.25 403.08 397.83 393.68 383.76
6) Wt of Flask + Water + Soil 384.85 373.38 383.08 381.38 367.79 375.81 384.42 385.50 382.87 373.05
7) Volume of Soil (5 - 6) 11.58 11.51 10.91 11.36 12.52 12.44 18.66 12.33 10.81 10.71
8) Test Temperature, deg. C 25.6 25.6 25.8 25.8 26.2 25.7 25.9 25.7 25.1 25.2
9) Temperature Correction, k 0.998682 | 0.998682 | 0.998630 | 0.998630 | 0.998525 | 0.998656 | 0.998604 | 0.998656 | 0.998812 | 0.998786
10) Specific Gravity ((3/7) *k) 2.693 2.708 2.733 2.682 2.707 2.694 2.718 2.731 2.726 2.707
Reported Average, G; @ 20 deg.C 2.70 2.71 270 2.72 272
Tare 26 14 19 f a 33 16 2 5 3
Dry Soil + tare, g 149.46 450.36 147.98 176.64 178.95 145.38 444.86 426.96 404.91 432.16
Tare, g 118.23 419.15 118.12 146.13 145.01 111.82 394.08 393.26 375.41 403.12
General Notes: Line 9, K, is determined by dividing the density of water at test temperature recorded by the density of water at 20 deg. C.
Wet prep samples soaked overnight prior to application of vacuum.
LF-11 Knight Piésold
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Knight Piésold Specific Gravity - Soil

CONSULTING ASTM D 854
Project Powertech Project No. DV102-279.02
Date Staged 8/22/2008 Act. Code 500
Date Completed 8/26/2008 Lab No. L28068
Tested By rss Checked By spb
Sample No.
TPO2@ 1
Sample Prep. (Wet or Dry) dry
Flask No. 110 10
1) WL of Flask + Soil
2) Wt of Flask
3) Wt. of Soil (1-2) 35.53 35.88
4) Calibrated Wt. of Flask + Water 343.18 363.67
5)#3 + #4 378.71 399.55
6) Wt of Flask + Water + Soil 365.55 386.28
7) Volume of Soil (5 - 6) 13.16 13.27
8) Test Temperature, deg. C 26.2 26.3
9) Temperature Correction, k 0.998525 | 0.998499
10) Specific Gravity ((3/7)*k) 2.696 2.700
Reported Average, Gs @ 20 deg.C 2.70
Tare 2 1
Dry Soil + tare, g 428.92 430.48
Tare, g 393.39 394.6
General Notes: Line 9, k, is determined by dividing the density of water at test temperature recorded by the density of water at 20 deg. C.
Wet prep samples soaked overnight prior to application of vacuum.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TPO1 LABNO. :

DEPTH 3 SAMPLE ID:

SAMPLE NO. TEST STARTED : 07/18/08

SAMPLE TYPE Undisturbed TEST FINISHED : 07/25/08

CONF. PRESSURE. ( 3 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 398.03 422,74

Wt. Wet Soil & Pan (g) 398.03 615.46

Wt. Dry Soil & Pan (g) 335.14 527.86

Wt. Moisture Lost (g) 62.89 87.60

Wt. of Pan Only  (g) 0.00 192.72

Wt. of Dry Soil  (g) 335.14 335.14

Moisture Content % 18.8 26.1

Wet Density (pcf) 120.2 125.7

Dry Density (pcf) 101.2 99.7

Init. Diameter (in) 1.928 (cm) 4.897

Init. Area (sq in) 2919 (sqcm) 18.835

Init. Height (in) 4.320 (cm) 10.973

Height Change (in) -0.110 (cm) -0.279

Consol. Height (in) 4.430 (cm) 11.252

Area After Consol. (sq in) 2.891 (sq cm) 18.652

Vol. Before Consol. (cu ft) 0.00730 Specific Gravity 2.74

Vol. Before Consol.  (cc) 206.7 Assumed? No

Change in Vol. (cc) -3.2

Cell Exp. (cc) 0.0 Init. Saturation 74.5

Vol. After Consol.  (cc) 209.9 Init. Void Ratio 0.690

Vol. After Consol. (cu ft) 0.00741 Final Saturation 100.0

Effective Porosity % 40.82 Final Void Ratio 0.716

Pressure Difference (psi): 0.00

C= 0.64021 Buret Constant, a 0.922

k, cm/s = C/t*log(h1/h2) Buret Stand 3

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 48.5 32 453 453
3.00 479 39 44.0 44.0 4.5E-05
8.00 46.0 5.7 40.3 40.3 5.1E-05
6.00 44.7 7.1 37.6 37.6 5.4E-05
22.00 40.6 11.2 29.4 29.4 5.2E-05
7.00 39.5 12.2 27.3 27.3 4.9E-05
Avg.of Last 4 Rdgs. 5.1E-05
Max.Hyd.Gradient: 4.0

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.

Powertech Flex Wall Perms Rev F xls Knight Piésold 9/6/2008
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TPO1 LABNO.
DEPTH 7 SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/15/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/19/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 234.61 259.21
Wt. Wet Soil & Pan (g) 234.61 372.26
Wt. Dry Soil & Pan (g) 200.54 313.59
Wt. Moisture Lost (g) 34.07 58.67
Wt. of Pan Only  (g) 0.00 113.05
Wt. of Dry Soil  (g) 200.54 200.54
Moisture Content % 17.0 29.3
Wet Density (pcf) 100.9 122.3
Dry Density (pcf) 86.3 94.6
Init. Diameter (in) 1.926 (cm) 4.892
Init. Area (sq in) 2913 (sq cm) 18.796
Init. Height (in) 3.040 (cm) 7.722
Height Change (in) -0.009 (cm) -0.023
Consol. Height (in) 3.049 (cm) 7.744
Area After Consol. (sq in) 2.648 (sq cm) 17.088
Vol. Before Consol. (cu ft) 0.00513 Specific Gravity 2.65
Vol. Before Consol.  (cc) 145.1 Assumed? No
Change in Vol. (cc) 12.8
Cell Exp. (cc) 0.0 Init. Saturation 49.0
Vol. After Consol.  (cc) 132.3 Init. Void Ratio 0.918
Vol. After Consol. (cu ft) 0.00467 Final Saturation 100.0
Effective Porosity % 47.86 Final Void Ratio 0.749
Pressure Difference (psi): 0.00
C= 0.16641 Buret Constant, a 0.319
k, cm/s = C/t*log(h1/h2) Buret Stand 17
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
sec cm cm cm cm cm/sec
0.00 35.0 4.8 30.2 30.2
108.95 33.0 6.8 26.2 26.2 9.4E-05
0.00 35.0 1.0 34.0 34.0
93.96 33.0 3.0 30.0 30.0 9.6E-05
0.00 35.0 0.8 34.2 342
95.89 33.0 2.8 30.2 30.2 9.4E-05
0.00 35.0 1.0 34.0 34.0
150.35 314 4.0 27.4 274 1.0E-04
Avg.of Last 4 Rdgs. 9.7E-05
Max.Hyd.Gradient: 4.1

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.

Powertech Flex Wall Perms Rev F .xls Knight Piésold 9/6/2008
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TPO2 LABNO. :
DEPTH ' SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/15/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/19/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 288.54 334.29
Wt. Wet Soil & Pan (g) 288.54 450.68
Wt. Dry Soil & Pan (g) 257.15 373.54
Wt. Moisture Lost (g) 31.39 77.14
Wt. of Pan Only (g) 0.00 116.39
Wt. of Dry Soil (g) 257.15 257.15
Moisture Content % 12.2 30.0
Wet Density (pcf) 106.1 121.8
Dry Density (pcf) 94.5 93.7
Init. Diameter (in) 1.890 (cm) 4.801
Init. Area (sq in) 2.806 (sqcm) 18.100
Init. Height (in) 3.694 (cm) 9.383
Height Change (in) -0.052 (cm) -0.132
Consol. Height (in) 3.746 (cm) 9.515
Area After Consol. (sq in) 2.791 (sq cm) 18.006
Vol. Before Consol. (cu ft) 0.00600 Specific Gravity 2.70
Vol. Before Consol.  (cc) 169.8 Assumed? No
Change in Vol. (cc) -1.5
Cell Exp. (ce) 0.0 Init. Saturation 42.1
Vol. After Consol.  (cc) 171.3 Init. Void Ratio 0.783
Vol. After Consol. (cu ft) 0.00605 Final Saturation 100.0
Effective Porosity % 43.92 Final Void Ratio 0.799
Pressure Difference (psi): 0.00
C= 0.19402 Buret Constant, a 0.319

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Buret Stand 17

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 453 43 41.0 41.0
0.25 44.9 4.6 40.3 40.3 9.7E-05
0.25 44.5 4.9 39.6 39.6 9.8E-05
0.50 43.8 5.6 382 382 1.0E-04
0.50 432 6.3 36.9 36.9 9.7E-05
1.00 419 7.6 343 34.3 1.0E-04
Avg.of Last 4 Rdgs. 1.0E-04
Max.Hyd.Gradient: 43
General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
Powertech Flex Wall Perms Rev F.xls Knight Piésold 9/6/2008
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TP02 LABNO. :
DEPTH 4 SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/15/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/19/08
CONF. PRESSURE. ( SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 242.87 265.20
Wt. Wet Soil & Pan (g) 242.87 378.18
Wt. Dry Soil & Pan (g) 209.93 322.91
Wt. Moisture Lost (g) 32.94 55.27
Wt. of Pan Only (g) 0.00 112.98
Wt. of Dry Soil  (g) 209.93 209.93
Moisture Content % 15.7 26.3
Wet Density (pcf) 117.4 125.2
Dry Density (pcf) 101.5 99.1
Init. Diameter (in) 1.916 (cm) 4.867
Init. Area (sq in) 2.883 (sq cm) 18.601
Init. Height (in) 2.733 (cm) 6.942
Height Change (in) -0.065 (cm) -0.165
Consol. Height (in) 2.798 (cm) 7.107
Area After Consol. (sq in) 2.884 (sq cm) 18.606
Vol. Before Consol. (cu ft) 0.00456 Specific Gravity 2.65
Vol. Before Consol.  (cc) 129.1 Assumed? No
Change in Vol. (cc) -3.1
Cell Exp. (cc) 0.0 Init. Saturation 66.0
Vol. After Consol.  (cc) 132.2 Init. Void Ratio 0.630
Vol. After Consol. (cu ft) 0.00467 Final Saturation 100.0
Effective Porosity % 38.65 Final Void Ratio 0.669
Pressure Difference (psi): 0.00
C= 0.13893 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Buret Stand 12

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 34.0 2.1 31.9 31.9
39.00 242 11.7 12.5 12.5 2.4E-05
0.00 40.1 2.5 37.6 37.6
0.50 39.9 2.8 37.1 37.1 2.7E-05
0.50 39.6 3.0 36.6 36.6 2.7E-05
1.00 392 34 35.8 35.8 2.2E-05
2.00 383 42 34.1 34.1 2.4E-05
4.00 36.8 5.7 31.1 31.1 2.3E-05
Avg.of Last 4 Rdgs. 2.4E-05
Max.Hyd.Gradient: 53
General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
Powertech Flex Wall Perms Rev F xls Knight Piésold 9/6/2008
September 2012 C-4-5 Appendix 5.3-A



FLEXIBLE WALL PERMEABILITY TEST

CLIENT:
PROJECT:
BORING NO. TPO2
DEPTH 7
SAMPLE NO.
SAMPLE TYPE
CONF. PRESSURE. (psi)

MOISTURE/DENSITY
DATA

Wt. Soil + Moisture (g)
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt. Moisture Lost (g)
Wt.of Pan Only (g)
Wt. of Dry Soil  (g)
Moisture Content %
Wet Density (pcf)

Dry Density (pcf)

Init. Diameter (in)
Init. Area (sq in)
Init. Height (in)
Height Change (in)
Consol. Height (in)
Area After Consol. (sq in)

Vol. Before Consol. (cu ft)
Vol. Before Consol.  (cc)
Change in Vol. (cc)
Cell Exp. (cc)

Vol. After Consol.  (cc)
Vol. After Consol. (cu ft)
Effective Porosity %
Pressure Difference (psi):
Gradient

POWERTECH

Undisturbed

Time Pipette
Elevation

min. cm
0.0 23.70
1.0 23.40
1.0 23.20
3.0 22.60
4.0 22.00
5.0 21.20
8.0 19.90

General Test Notes:

1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.

Powertech Flex Wall Perms Rev F.xls

September 2012

ASTM D 5084-03
Constant Volume

BEFORE
TEST

450.18
450.18
354.47
95.71
0.00
354.47
27.0
117.5
92.5

1.932
2,932
4.980
-0.080
5.060
2.887

0.00845

PROJECT NO. :
LAB NO.
SAMPLE ID:
TEST STARTED :
TEST FINISHED :
SATURATED TEST:
AFTER
TEST
465.03
576.85
466.29
110.56
111.82
354.47
31.2
121.2
92.4
(cm)
(sq cm)
(cm)
(cm)
(cm)
(sq cm)
Specific Gravity
Assumed?

239.2
-0.2
0.0

239.4

0.00846

46.12

0.00

Permeability Flow Trials
Annulus

Elevation Z1
cm cm
0.30 234
0.30 23.1
0.30 229
0.35 223
0.40 21.6
0.45 20.8
0.50 19.4
Avg.of Last 4 Rdgs.

Knight Piésold

C-4-6

Init. Saturation
Init. Void Ratio
Final Saturation

Final Void Ratio

zp
cm

0.3
0.2
0.6
0.6
0.8
1.3

DV102-00279.02

07/18/08
07/25/08
YES

4.907
18.913
12.649
-0.203
12.852
18.630

2.75

86.7
0.856
100.0
0.858

Permeability
k
cm/sec

3.7E-07
2.5E-07
2.6E-07
2.0E-07
2.3E-07
2.5E-07
2.3E-07

9/6/2008
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TPO3 LABNO.

DEPTH ' SAMPLE ID:

SAMPLE NO. TEST STARTED : 07/17/08

SAMPLE TYPE Undisturbed TEST FINISHED : 07/25/08

CONF. PRESSURE. ( 3 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 355.76 400.49

Wt. Wet Soil & Pan (g) 355.76 595.00

Wt. Dry Soil & Pan (g) 303.37 497.88

Wt. Moisture Lost (g) 52.39 97.12

Wt. of Pan Only (g) 0.00 194.51

Wt. of Dry Soil (g) 303.37 303.37

Moisture Content % 17.3 32.0

Wet Density (pcf) 105.5 117.2

Dry Density (pcf) 90.0 88.8

Init. Diameter (in) 1.927 (cm) 4.895

Init. Area (sq in) 2916 (sqcm) 18.816

Init. Height (in) 4.405 (cm) 11.189

Height Change (in) -0.140 (cm) -0.356

Consol. Height (in) 4.545 (cm) 11.544

Area After Consol. (sq in) 2.864 (sqcm) 18.479

Vol. Before Consol. (cu ft) 0.00743 Specific Gravity 2.61

Vol. Before Consol.  (cc) 210.5 Assumed? No

Change in Vol. (cc) 2.8

Cell Exp. (cc) 0.0 Init. Saturation 55.6

Vol. After Consol.  (cc) 213.3 Init. Void Ratio 0.811

Vol. After Consol. (cu ft) 0.00753 Final Saturation 100.0

Effective Porosity % 44.79 Final Void Ratio 0.835

Pressure Difference (psi): 0.00

C= 0.66298 Buret Constant, a 0.922

k, cm/s = C/t*log(h1/h2) Buret Stand 2

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 46.1 4.0 421 42.1
3.00 44.8 52 39.6 39.6 9.8E-05
3.00 43.7 6.4 373 373 9.6E-05
6.00 41.8 8.4 334 334 8.8E-05
4.00 40.5 9.6 30.9 30.9 9.3E-05
6.00 39.0 11.2 27.8 27.8 8.5E-05
19.00 353 15.0 20.3 20.3 7.9E-05
12.00 33.6 16.8 16.8 16.8 7.6E-05
Avg.of Last 4 Rdgs. 8.3E-05
Max.Hyd.Gradient: 35
General Test Notes:

1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TPO3 LABNO. :

DEPTH 7 SAMPLE ID:

SAMPLE NO. TEST STARTED : 07/17/08

SAMPLE TYPE Undisturbed TEST FINISHED : 07/24/08

CONF. PRESSURE. ( 6 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 436.02 474.76

Wt. Wet Soil & Pan (g) 436.02 668.60

Wt. Dry Soil & Pan (g) 380.93 574.77

Wt. Moisture Lost (g) 55.09 93.83

Wt. of Pan Only (g) 0.00 193.84

Wt. of Dry Soil (g) 380.93 380.93

Moisture Content % 14.5 24.6

Wet Density (pcf) 119.8 123.8

Dry Density (pcf) 104.6 99.3

Init. Diameter (in) 1.930 (cm) 4.902

Init. Area (sq in) 2.926 (sqcm) 18.874

Init. Height (in) 4.740 (cm) 12.040

Height Change (in) -0.250 (cm) -0.635

Consol. Height (in) 4.990 (cm) 12.675

Area After Consol. (sq in) 2.928 (sq cm) 18.891

Vol. Before Consol. (cu ft) 0.00802 Specific Gravity 2.61

Vol. Before Consol.  (cc) 227.2 Assumed? No

Change in Vol. (cc) -12.2

Cell Exp. (cec) 0.0 Init. Saturation 67.8

Vol. After Consol.  (cc) 239.4 Init. Void Ratio 0.557

Vol. After Consol. (cu ft) 0.00846 Final Saturation 100.0

Effective Porosity % 35.77 Final Void Ratio 0.641

Pressure Difference (psi): 0.00

C= 0.71200 Buret Constant, a 0.922

k, cm/s = C/t*log(h1/h2) Buret Stand 3

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 48.8 0.9 479 479
23.00 42.0 7.6 344 344 7.4E-05
50.00 40.3 9.4 309 309 1.1E-05
89.00 36.5 12.1 24.4 244 1.4E-05
0.00 50.0 33 46.7 46.7
3.00 49.7 3.5 46.2 46.2 1.8E-05
8.00 492 4.0 452 452 1.4E-05
29.00 47.6 5.5 42.1 42.1 1.3E-05
Avg.of Last 4 Rdgs. 1.5E-05
Max.Hyd.Gradient: 32

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TP04 LABNO. :
DEPTH I' SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/18/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/25/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 201.79 232.22
Wt. Wet Soil & Pan (g) 661.20 426.02
Wt. Dry Soil & Pan (g) 642.30 379.40
Wt. Moisture Lost (g) 18.90 46.62
Wt. of Pan Only  (g) 394.58 193.80
Wt. of Dry Soil  (g) 247.72 185.60
Moisture Content % 7.6 25.1
Wet Density (pcf) 105.6 123.7
Dry Density (pcf) 98.1 98.9
Init. Diameter (in) 1.919 (cm) 4.874
Init. Area (sq in) 2.892 (sq cm) 18.660
Init. Height (in) 2.517 (cm) 6.393
Height Change (in) -0.122 (cm) -0.310
Consol. Height (in) 2.639 (cm) 6.703
Area After Consol. (sq in) 2.710 (sqcm) 17.484
Vol. Before Consol. (cu ft) 0.00421 Specific Gravity 2.63
Vol. Before Consol.  (cc) 119.3 Assumed? No
Change in Vol. (cec) 2.1
Cell Exp. (cc) 0.0 Init. Saturation 33.2
Vol. After Consol.  (cc) 117.2 Init. Void Ratio 0.690
Vol. After Consol. (cu ft) 0.00414 Final Saturation 100.0
Effective Porosity % 40.24 Final Void Ratio 0.661
Pressure Difference (psi): 0.00
C= 0.14077 Buret Constant, a 0.319
k, cm/s = C/t*log(h1/h2) Buret Stand 17
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
sec cm cm cm cm cm/sec
0.00 40.0 1.0 39.0 39.0
36.83 35.0 6.0 29.0 29.0 4.9E-04
0.00 40.0 1.0 39.0 39.0
36.77 35.0 6.0 29.0 29.0 4.9E-04
0.00 40.0 1.0 39.0 39.0
37.37 35.0 6.0 29.0 29.0 4.8E-04
0.00 40.0 1.0 39.0 39.0
37.10 35.0 6.0 29.0 29.0 4.9E-04
Avg.of Last 4 Rdgs. 4.9E-04
Max.Hyd.Gradient: 5.1

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TP04 LABNO. :
DEPTH 7 SAMPLE ID:
SAMPLE NO. TEST STARTED : 07/26/08
SAMPLE TYPE Undisturbed TEST FINISHED : 07/30/08
CONF. PRESSURE. ( 6 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 317.46 345.97
Wt. Wet Soil & Pan (g) 317.46 739.60
Wt. Dry Soil & Pan (g) 287.97 681.60
Wt. Moisture Lost (g) 29.49 58.00
Wt. of Pan Only  (g) 0.00 393.63
Wt. of Dry Soil  (g) 287.97 287.97
Moisture Content % 10.2 20.1
Wet Density (pcf) 124.9 133.5
Dry Density (pcf) 1133 111.1
Init. Diameter (in) 1.933 (cm) 4.910
Init. Area (sq in) 2.935 (sq cm) 18.933
Init. Height (in) 3.300 (cm) 8.382
Height Change (in) -0.080 (cm) -0.203
Consol. Height (in) 3.380 (cm) 8.585
Area After Consol. (sq in) 2.921 (sq cm) 18.846
Vol. Before Consol. (cu ft) 0.00560 Specific Gravity 2.77
Vol. Before Consol.  (cc) 158.7 Assumed? No
Change in Vol. (cc) -3.1
Cell Exp. (cc) 0.0 Init. Saturation 53.9
Vol. After Consol.  (cc) 161.8 Init. Void Ratio 0.527
Vol. After Consol. (cu ft) 0.00571 Final Saturation 100.0
Effective Porosity % 34.49 Final Void Ratio 0.556
Pressure Difference (psi): 0.00
C= 0.16726 Buret Constant, a 0.319

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Buret Stand 17

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 45.7 5.8 39.9 39.9
17.00 44.8 6.7 38.1 38.1 3.3E-06
31.00 433 8.0 353 353 3.0E-06
76.00 40.2 11.1 29.1 29.1 3.1E-06
185.00 34.8 16.1 18.7 18.7 2.9E-06
Avg.of Last 4 Rdgs. 3.1E-06
Max.Hyd.Gradient: 45
General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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September 2012 C-4-10 Appendix 5.3-A



FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROIJECT NO. : DV102-00279.02
BORING NO. TPOS LABNO. :
DEPTH I SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/21/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/26/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 238.42 278.12
Wt. Wet Soil & Pan (g) 238.42 394.48
Wt. Dry Soil & Pan (g) 214.28 330.64
Wt. Moisture Lost (g) 24.14 63.84
Wt. of Pan Only  (g) 0.00 116.36
Wt. of Dry Soil (g) 214.28 214.28
Moisture Content % 11.3 29.8
Wet Density (pcf) 107.9 120.5
Dry Density (pcf) 97.0 92.8
Init. Diameter (in) 1.934 (cm) 4.912
Init. Area (sq in) 2.938 (sq cm) 18.953
Init. Height (in) 2.865 (cm) 7.277
Height Change (in) -0.160 (cm) -0.406
Consol. Height (in) 3.025 (cm) 7.684
Area After Consol. (sq in) 2.907 (sq cm) 18.757
Vol. Before Consol. (cu ft) 0.00487 Specific Gravity 2.67
Vol. Before Consol.  (cc) 137.9 Assumed? No
Change in Vol. (cc) -6.2
Cell Exp. (cc) 0.0 Init. Saturation 41.9
Vol. After Consol.  (cc) 144.1 Init. Void Ratio 0.719
Vol. After Consol. (cu ft) 0.00509 Final Saturation 100.0
Effective Porosity % 41.81 Final Void Ratio 0.796
Pressure Difference (psi): 0.00
C= 0.14946 Buret Constant, a 0.317
k, cm/s = C/t*log(h1/h2) Buret Stand 11
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
sec cm cm cm cm cm/sec
0.00 30.0 5.0 25.0 25.0
30.18 25.0 10.0 15.0 15.0 1.8E-05
0.00 30.0 5.0 25.0 25.0
30.99 25.0 10.0 15.0 15.0 1.8E-05
0.00 30.0 5.0 25.0 25.0
30.38 25.0 10.0 15.0 15.0 1.8E-05
0.00 30.0 5.0 25.0 25.0
30.62 25.0 10.0 15.0 15.0 1.8E-05
Avg.of Last 4 Rdgs. 1.8E-05
Max.Hyd.Gradient: 2.6

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TPOS LABNO. :
DEPTH 4 SAMPLE ID:
SAMPLE NO. TEST STARTED : 07/26/08
SAMPLE TYPE Undisturbed TEST FINISHED : 07/31/08
CONF. PRESSURE. ( 5 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 286.03 325.14
Wt. Wet Soil & Pan (g) 286.03 520.81
Wt. Dry Soil & Pan (g) 256.01 451.68
Wt. Moisture Lost (g) 30.02 69.13
Wt. of Pan Only (g) 0.00 195.67
Wt. of Dry Soil (g) 256.01 256.01
Moisture Content % 11.7 27.0
Wet Density (pcf) 105.9 124.4
Dry Density (pcf) 94.8 98.0
Init. Diameter (in) 1.924 (cm) 4.887
Init. Area (sq in) 2.907 (sq cm) 18.757
Init. Height (in) 3.540 (cm) 8.992
Height Change (in) 0.090 (cm) 0.229
Consol. Height (in) 3.450 (cm) 8.763
Area After Consol. (sq in) 2.886 (sqcm) 18.619
Vol. Before Consol. (cu ft) 0.00596 Specific Gravity 2.71
Vol. Before Consol.  (cc) 168.7 Assumed? No
Change in Vol. (cc) 5.5
Cell Exp. (cc) 0.0 Init. Saturation 40.5
Vol. After Consol.  (cc) 163.2 Init. Void Ratio 0.785
Vol. After Consol. (cu ft) 0.00576 Final Saturation 100.0
Effective Porosity % 43.99 Final Void Ratio 0.727
Pressure Difference (psi): 0.00
C= 0.17173 Buret Constant, a 0.317
k, cm/s = C/t*log(h1/h2) Buret Stand 11
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 40.6 1.7 38.9 389
0.50 404 2.0 384 384 3.2E-05
1.50 39.7 2.8 36.9 36.9 3.3E-05
5.00 373 5.1 322 322 3.4E-05
26.00 29.6 12.8 16.8 16.8 3.1E-05
51.00 23.7 18.5 52 52 2.9E-05
Avg.of Last 4 Rdgs. 3.2E-05
Max.Hyd.Gradient: 44

General Test Notes:
1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
p
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH
BORING NO. TPOS
DEPTH g
SAMPLE NO.
SAMPLE TYPE Undisturbed
CONF. PRESSURE. ( 3
MOISTURE/DENSITY BEFORE
DATA TEST
Wt. Soil + Moisture (g) 337.81
Wt. Wet Soil & Pan (g) 337.81
Wt. Dry Soil & Pan (g) 292.11
Wt. Moisture Lost (g) 45.70
Wt. of Pan Only (g) 0.00
Wt. of Dry Soil  (g) 292.11
Moisture Content % 15.6
Wet Density (pcf) 123.0
Dry Density (pcf) 106.3
Init. Diameter (in) 1.931
Init. Area (sq in) 2.929
Init. Height (in) 3.573
Height Change (in) -0.110
Consol. Height (in) 3.683
Area After Consol. (sq in) 3.036
Vol. Before Consol. (cu ft) 0.00606
Vol. Before Consol.  (cc) 171.5
Change in Vol. (cc) -11.8
Cell Exp. (cc) 0.0
Vol. After Consol.  (cc) 183.3
Vol. After Consol. (cu ft) 0.00647
Effective Porosity % 36.91
Pressure Difference (psi): 0.00
C= 0.17423

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation
Elevation Elevation Head
min. cm cm cm
0.00 50.7 1.5 49.2
22.00 494 2.8 46.6
30.00 48.0 43 437
115.00 434 9.0 344
64.00 413 11.1 30.2
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

General Test Notes:
1) Tap water was used as the permeant.

PROJECT NO. : DV102-00279.02
LABNO. :
SAMPLE ID:
TEST STARTED : 08/21/08
TEST FINISHED : 08/26/08
SATURATED TEST: yes
AFTER
TEST
368.50
564.36
487.97
76.39
195.86
292.11
26.2
125.5
99.5
(cm) 4.905
(sq cm) 18.894
(cm) 9.075
(cm) -0.279
(cm) 9.355

(sq cm) 19.591

Specific Gravity 2.70
Assumed? No

Init. Saturation 72.2
Init. Void Ratio 0.585
Final Saturation 100.0
Final Void Ratio 0.694

Buret Constant, a 0.317
Buret Stand 11

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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Total Permeability
Head k

cm cm/sec

492

46.6 3.1E-06

43.7 2.7E-06

344 2.6E-06

30.2 2.6E-06

2.8E-06
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TP06 LABNO. :
DEPTH 1’ SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/21/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/26/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 231.30 268.74
Wt. Wet Soil & Pan (g) 231.30 463.56
Wt. Dry Soil & Pan (g) 204.76 399.58
Wt. Moisture Lost (g) 26.54 63.98
Wt. of Pan Only  (g) 194.86 194.82
Wt. of Dry Soil (g) 9.90 204.76
Moisture Content % 268.1 31.2
Wet Density (pcf) 104.9 118.8
Dry Density (pcf) 28.5 90.5
Init. Diameter (in) 1.920 (cm) 4.877
Init. Area (sq in) 2.895 (sqcm) 18.679
Init. Height (in) 2.900 (cm) 7.366
Height Change (in) -0.162 (cm) -0.411
Consol. Height (in) 3.062 (cm) 7.777
Area After Consol. (sq in) 2.814 (sqcm) 18.154
Vol. Before Consol. (cu ft) 0.00486 Specific Gravity 2.65
Vol. Before Consol. (cc) 137.6 Assumed? No
Change in Vol. (cc) -3.6
Cell Exp. (cc) 0.0 Init. Saturation 44.0
Vol. After Consol.  (cc) 141.2 Init. Void Ratio 0.781
Vol. After Consol. (cu ft) 0.00499 Final Saturation 100.0
Effective Porosity % 82.77 Final Void Ratio 0.827
Pressure Difference (psi): 0.00
C= 0.15582 Buret Constant, a 0.316
k, cm/s = C/t*log(h1/h2) : Buret Stand 12
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min, cm cm cm cm cm/sec
0.00 28.6 0.7 279 27.9
3.00 28.4 0.9 27.5 27.5 5.4E-06
22.00 27.6 1.8 25.8 25.8 3.3E-06
30.00 26.5 2.6 23.9 23.9 2.9E-06
115.00 23.5 54 18.1 18.1 2.7E-06
64.00 222 6.5 15.7 15.7 2.5E-06
Avg.of Last 4 Rdgs. 2.8E-06
Max.Hyd.Gradient: 3.6

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TPO7 LABNO. :
DEPTH I' SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/25/08
SAMPLE TYPE Undisturbed TEST FINISHED : 09/02/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 260.81 296.42
Wt. Wet Soil & Pan (g) 260.81 490.23
Wt. Dry Soil & Pan (g) 231.60 42541
Wt. Moisture Lost (g) 29.21 64.82
Wt. of Pan Only  (g) 0.00 193.81
Wt. of Dry Soil  (g) 231.60 231.60
Moisture Content % 12.6 28.0
Wet Density (pcf) 118.6 124.4
Dry Density (pcf) 105.3 97.2
Init. Diameter (in) 1.922 (cm) 4.882
Init. Area (sq in) 2.901 (sqcm) 18.718
Init. Height (in) 2.888 (cm) 7.336
Height Change (in) -0.100 (cm) -0.254
Consol. Height (in) 2.988 (cm) 7.590
Area After Consol. (sq in) 3.037 (sq cm) 19.594
Vol. Before Consol. (cu ft) 0.00485 Specific Gravity 2.75
Vol. Before Consol.  (cc) 137.3 Assumed? No
Change in Vol. (cc) -11.4
Cell Exp. (cc) 0.0 Init. Saturation 55.0
Vol. After Consol.  (cc) 148.7 Init. Void Ratio 0.630
Vol. After Consol. (cu ft) 0.00525 Final Saturation 100.0
Effective Porosity % 38.66 Final Void Ratio 0.766
Pressure Difference (psi): 2.00
C= 0.14111 Buret Constant, a 0.317
k, cm/s = C/t*log(h1/h2) Buret Stand 11
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 47.2 5.4 41.8 1824
93.0 46.7 5.7 41.0 181.6 4.8E-08
39.0 46.6 5.8 40.8 181.4 2.9E-08
37.0 46.5 6.0 40.5 181.1 4.6E-08
88.0 46.1 6.3 39.8 1804 4.5E-08
127.0 45.5 6.8 388 1794 4.7E-08
42.0 454 6.9 38.5 179.1 4.1E-08
142.0 449 7.3 37.6 178.2 3.4E-08
Avg.of Last 4 Rdgs. 4.2E-08
Max.Hyd.Gradient: 24.0

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TPO7 LABNO.
DEPTH 6' SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/27/08
SAMPLE TYPE Undisturbed TEST FINISHED : 09/03/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 243.01 271.19
Wt. Wet Soil & Pan (g) 243.01 466.02
Wt. Dry Soil & Pan (g) 212.83 407.66
Wt. Moisture Lost (g) 30.18 58.36
Wt. of Pan Only  (g) 0.00 194.83
Wt. of Dry Soil  (g) 212.83 212.83
Moisture Content % 14.2 27.4
Wet Density (pcf) 118.6 126.0
Dry Density (pcf) 103.9 98.9
Init. Diameter (in) 1.931 (cm) 4.905
Init. Area (sq in) 2.929 (sqcm) 18.894
Init. Height (in) 2.665 (cm) 6.769
Height Change (in) -0.051 (cm) -0.130
Consol. Height (in) 2.716 (cm) 6.899
Area After Consol. (sq in) 3.019 (sq cm) 19.481
Vol. Before Consol. (cu ft) 0.00452 Specific Gravity 2.80
Vol. Before Consol.  (cc) 127.9 Assumed? No
Change in Vol. (cc) -6.5
Cell Exp. (cc) 0.0 Init. Saturation 58.2
Vol. After Consol.  (cc) 134.4 Init. Void Ratio 0.683
Vol. After Consol. (cu ft) 0.00475 Final Saturation 100.0
Effective Porosity % 40.57 Final Void Ratio 0.768
Pressure Difference (psi): 0.00
C= 0.12900 Buret Constant, a 0.317
k, cm/s = C/t*log(h1/h2) Buret Stand 11
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 40.3 0.9 39.4 394
41.0 349 6.3 28.6 28.6 7.3E-06
17.0 334 7.8 25.6 25.6 6.1E-06
17.0 32.1 9.0 23.1 23.1 5.6E-06
18.0 309 10.2 20.7 20.7 5.7E-06
31.0 293 11.8 17.5 17.5 5.1E-06
Avg.of Last 4 Rdgs. 5.6E-06
Max.Hyd.Gradient: 49

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH
BORING NO. TPO7
DEPTH 10’
SAMPLE NO.
SAMPLE TYPE Undisturbed
CONF. PRESSURE. ( 8
MOISTURE/DENSITY BEFORE
DATA TEST
Wt. Soil + Moisture (g) 144.55
Wt. Wet Soil & Pan (g) 144.55
Wt. Dry Soil & Pan (g) 121.17
Wt. Moisture Lost (g) 23.38
Wt. of Pan Only (g) 0.00
Wt. of Dry Soil  (g) 121.17
Moisture Content % 19.3
Wet Density (pcf) 125.7
Dry Density (pcf) 105.4
Init. Diameter (in) 1.925
Init. Area (sq in) 2910
Init. Height (in) 1.505
Height Change (in) -0.035
Consol. Height (in) 1.540
Area After Consol. (sq in) 2.900
Vol. Before Consol. (cu ft) 0.00253
Vol. Before Consol.  (cc) 71.8
Change in Vol. (cc) -1.4
Cell Exp. (cc) 0.0
Vol. After Consol.  (cc) 73.2
Vol. After Consol. (cu ft) 0.00258
Effective Porosity % 39.71
Pressure Difference (psi): 0.00
C= 0.07617

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation
Elevation Elevation Head
min. cm cm cm
0.0 79.9 0.8 79.1
1263.0 66.5 12.2 54.3
117.0 65.6 13.0 52.6
122.0 64.8 13.8 51.0
88.0 64.1 14.4 49.7
1262.0 56.4 20.7 35.7
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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PROJECT NO. : DV102-00279.02
LABNO.
SAMPLE ID:
TEST STARTED : 08/03/08
TEST FINISHED : 08/10/08
SATURATED TEST: yes
AFTER
TEST
151.22
347.12
317.07
30.05
195.90
121.17
24.8
129.0
103.4
(cm) 4.890
(sqcm) 18.777
(cm) 3.823
(cm) -0.089
(cm) 3.912

(sq cm) 18.708

Specific Gravity 2.80
Assumed? No

Init. Saturation 82.0
Init. Void Ratio 0.659
Final Saturation 100.0
Final Void Ratio 0.691

Buret Constant, a 0.317
Buret Stand 11

Total Permeability
Head k
cm cm/sec
79.1
54.3 1.6E-07
52.6 1.5E-07
51.0 1.4E-07
49.7 1.6E-07
35.7 1.4E-07
1.5E-07
17.1
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TP0O8 LABNO. :

DEPTH 2' SAMPLE ID:

SAMPLE NO. TEST STARTED : 08/25/08

SAMPLE TYPE Undisturbed TEST FINISHED : 08/28/08

CONF. PRESSURE. ( 3 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 311.11 357.92

Wt. Wet Soil & Pan (g) 311.11 552.71

Wt. Dry Soil & Pan (g) 277.05 471.84

Wt. Moisture Lost (g) 34.06 80.87

Wt. of Pan Only  (g) 0.00 194.79

Wt. of Dry Soil (g) 277.05 277.05

Moisture Content % 12.3 29.2

Wet Density (pcf) 106.9 1214

Dry Density (pcf) 95.2 94.0

Init. Diameter (in) 1.927 (cm) 4.895

Init. Area (sq in) 2.916 (sqcm) 18.816

Init. Height (in) 3.802 (cm) 9.657

Height Change (in) -0.093 (cm) -0.236

Consol. Height (in) 3.895 (cm) 9.893

Area After Consol. (sq in) 2.883 (sqcm) 18.599

Vol. Before Consol. (cu ft) 0.00642 Specific Gravity 2.66

Vol. Before Consol.  (cc) 181.7 Assumed? No

Change in Vol. (cc) -2.3

Cell Exp. (cc) 0.0 Init. Saturation 43.9

Vol. After Consol.  (cc) 184.0 Init. Void Ratio 0.745

Vol. After Consol. (cu ft) 0.00650 Final Saturation 100.0

Effective Porosity % 42.68 Final Void Ratio 0.767

Pressure Difference (psi): 0.00

C= 0.56449 Buret Constant, a 0.922

k, cm/s = C/t*log(h1/h2) Buret Stand 3

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 48.4 0.1 483 483
1.00 47.8 1.0 46.8 46.8 1.3E-04
8.00 444 4.5 39.9 39.9 8.1E-05
3.00 433 5.6 37.7 37.7 7.7E-05
6.00 41.2 7.6 33.6 33.6 7.8E-05
8.00 38.8 10.1 28.7 28.7 8.1E-05
16.00 34.8 14.0 20.8 20.8 8.2E-05
Avg.of Last 4 Rdgs. 8.0E-05
Max.Hyd.Gradient: 4.8

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TP08 LABNO.

DEPTH 6' SAMPLE ID:

SAMPLE NO. TEST STARTED : 07/29/08

SAMPLE TYPE Undisturbed TEST FINISHED : 08/05/08

CONF. PRESSURE. ( 5 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 37545 441.82

Wt. Wet Soil & Pan (g) 375.45 636.80

Wt. Dry Soil & Pan (g) 360.13 555.11

Wt. Moisture Lost (g) 15.32 81.69

Wt. of Pan Only  (g) 0.00 194.98

Wt. of Dry Soil (g) 360.13 360.13

Moisture Content % 43 22.7

Wet Density (pcf) 107.8 128.9

Dry Density (pcf) 103.4 105.0

Init. Diameter (in) 1.942 (cm) 4.933

Init. Area (sq in) 2.962 (sqcm) 19.110

Init. Height (in) 4.480 (cm) 11.379

Height Change (in) -0.038 (cm) -0.097

Consol. Height (in) 4.518 (cm) 11.476

Area After Consol. (sq in) 2.891 (sq cm) 18.653

Vol. Before Consol. (cu ft) 0.00768 Specific Gravity 2.72

Vol. Before Consol. (cc) 2175 Assumed? No

Change in Vol. (cc) 34

Cell Exp. (cc) 0.0 Init. Saturation 18.0

Vol. After Consol.  (cc) 214.1 Init. Void Ratio 0.642

Vol. After Consol. (cu ft) 0.00756 Final Saturation 100.0

Effective Porosity % 39.11 Final Void Ratio 0.617

Pressure Difference (psi): 0.00

C= 0.22448 Buret Constant, a 0.317

k, cm/s = C/t*log(h1/h2) Buret Stand 15

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 37.6 39 33.7 33.7
0.25 36.3 53 31.0 31.0 5.4E-04
0.25 349 6.6 283 28.3 5.9E-04
0.25 33.7 7.8 25.9 25.9 5.8E-04
0.25 32.6 8.9 23.7 23.7 5.8E-04
0.50 30.8 10.8 20.0 20.0 5.5E-04
0.50 29.1 124 16.7 16.7 5.9E-04
Avg.of Last 4 Rdgs. 5.7E-04
Max.Hyd.Gradient: 2.8

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TP09 LABNO. :
DEPTH 1' SAMPLE ID:
SAMPLE NO. TEST STARTED : 08/18/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/25/08
CONF. PRESSURE. ( 3 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 238.19 271.28
Wt. Wet Soil & Pan (g) 238.19 466.86
Wt. Dry Soil & Pan (g) 210.93 406.51
Wt. Moisture Lost (g) 27.26 60.35
Wt.of PanOnly  (g) 0.00 195.58
Wt. of Dry Soil  (g) 210.93 210.93
Moisture Content % 12.9 28.6
Wet Density (pcf) 107.2 122.8
Dry Density (pcf) 94.9 9s5.5
Init. Diameter (in) 1.930 (cm) 4.902
Init. Area (sq in) 2.926 (sq cm) 18.874
Init. Height (in) 2.893 (cm) 7.348
Height Change (in) -0.117 (cm) -0.297
Consol. Height (in) 3.010 (cm) 7.645
Area After Consol. (sq in) 2.795 (sqcm) 18.036
Vol. Before Consol. (cu ft) 0.00490 Specific Gravity 2.65
Vol. Before Consol.  (cc) 138.7 Assumed? No
Change in Vol. (cc) 0.8
Cell Exp. (cc) 0.0 Init. Saturation 46.1
Vol. After Consol.  (cc) 137.9 Init. Void Ratio 0.742
Vol. After Consol. (cu ft) 0.00487 Final Saturation 100.0
Effective Porosity % 42.61 Final Void Ratio 0.732
Pressure Difference (psi): 0.00
C= 0.15564 Buret Constant, a 0.319
k, cm/s = C/t*log(h1/h2) Buret Stand 13
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 352 0.9 34.3 343
0.5 34.8 1.3 33.5 33.5 5.3E-05
0.5 343 1.8 32.5 32.5 6.8E-05
0.5 339 22 31.7 31.7 5.6E-05
1.0 33.0 3.0 30.0 30.0 6.2E-05
3.0 31.0 5.1 25.9 25.9 5.5E-05
6.5 273 8.8 18.5 18.5 5.8E-05
Avg.of Last 4 Rdgs. 5.8E-05
Max.Hyd.Gradient: 44

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH
BORING NO. TP0O9
DEPTH 4
SAMPLE NO.
SAMPLE TYPE Undisturbed
CONF. PRESSURE. ( 3
MOISTURE/DENSITY BEFORE
DATA TEST
Wt. Soil + Moisture (g) 308.97
Wt. Wet Soil & Pan (g) 308.97
Wt. Dry Soil & Pan (g) 275.47
Wt. Moisture Lost (g) 33.50
Wt. of Pan Only (g) 0.00
Wt. of Dry Soil (g) 27547
Moisture Content % 12.2
Wet Density (pcf) 122.9
Dry Density (pcf) 109.6
Init. Diameter (in) 1.937
Init. Area (sq in) 2.947
Init. Height (in) 3.250
Height Change (in) -0.008
Consol. Height (in) 3.258
Area After Consol. (sq in) 2.996
Vol. Before Consol. (cu ft) 0.00554
Vol. Before Consol.  (cc) 156.9
Change in Vol. (cc) -3.0
Cell Exp. (cc) 0.0
Vol. After Consol.  (cc) 159.9
Vol. After Consol. (cu ft) 0.00565
Effective Porosity % 35.47
Pressure Difference (psi): 0.00
C= 0.15598

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation
Elevation Elevation Head
min. cm cm cm
0.0 29.7 9.7 20.0
15.0 28.4 10.8 17.6
6.0 28.0 11.1 16.9
6.0 27.6 11.5 16.1
6.0 272 11.8 15.4
6.0 26.8 12.2 14.6
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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PROJECT NO. : DV102-00279.02
LABNO. :
SAMPLE ID:
TEST STARTED : 07/30/08
TEST FINISHED : 08/06/08
SATURATED TEST: yes
AFTER
TEST
334.29
529.56
470.74
58.82
195.27
275.47
214
130.5
107.5
(cm) 4.920
(sq cm) 19.011
(cm) 8.255
(cm) -0.020
(cm) 8.275

(sqcm) 19.327

Specific Gravity 2.72
Assumed? No

Init. Saturation 60.2
Init. Void Ratio 0.550
Final Saturation 100.0

Final Void Ratio 0.579

Buret Constant, a 0.317
Buret Stand 11

Total Permeability

Head k
cm cm/sec
20.0

17.6 9.6E-06
16.9 7.6E-06
16.1 9.1E-06
154 8.4E-06
14.6 1.0E-05

8.8E-06

2.3
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TPO9 LABNO. :

DEPTH 4 SAMPLE ID:

SAMPLE NO. TEST STARTED : 07/30/08

SAMPLE TYPE Undisturbed TEST FINISHED : 08/06/08

CONF. PRESSURE. ( 6 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 308.97 330.49

Wt. Wet Soil & Pan (g) 308.97 525.76

Wt. Dry Soil & Pan (g) 275.47 470.74

Wt. Moisture Lost (g) 33.50 55.02

Wt. of Pan Only (g) 0.00 195.27

Wt. of Dry Soil  (g) 27547 275.47

Moisture Content % 12.2 20.0

Wet Density (pcf) 122.9 132.1

Dry Density (pcf) 109.6 110.1

Init. Diameter (in) 1.937 (cm) 4.920

Init. Area (sq in) 2.947 (sqcm) 19.011

Init. Height (in) 3.250 (cm) 8.255

Height Change (in) 0.000 (cm) 0.000

Consol. Height (in) 3.250 (cm) 8.255

Area After Consol. (sq in) 2.932 (sqcm) 18915

Vol. Before Consol. (cu ft) 0.00554 Specific Gravity 2.72

Vol. Before Consol.  (cc) 156.9 Assumed? No

Change in Vol. (cc) 0.8

Cell Exp. (cc) 0.0 Init. Saturation 60.2

Vol. After Consol.  (cc) 156.1 Init. Void Ratio 0.550

Vol. After Consol. (cu ft) 0.00551 Final Saturation 100.0

Effective Porosity % 3547 Final Void Ratio 0.542

Pressure Difference (psi): 0.00

C= 0.15899 Buret Constant, a 0.317

k, cm/s = C/t*log(h1/h2) Buret Stand 11

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 374 0.3 372 372
32.0 342 32 31.1 31.1 6.5E-06
47.0 30.7 6.2 24.5 24.5 5.8E-06
36.0 28.6 8.0 20.6 20.6 5.5E-06
23.0 273 9.0 18.3 18.3 5.9E-06
170.0 224 13.4 9.0 9.0 4.8E-06
Avg.of Last 4 Rdgs. 5.5E-06
Max.Hyd.Gradient: 4.1

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:

PROJECT: POWERTECH PROJECT NO. : DV102-00279.02

BORING NO. TP10 LABNO. :

DEPTH I SAMPLE ID:

SAMPLE NO. TEST STARTED : 08/18/08

SAMPLE TYPE Undisturbed TEST FINISHED : 08/25/08

CONF. PRESSURE. ( 3 SATURATED TEST: yes

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

Wt. Soil + Moisture (g) 237.94 274.83

Wt. Wet Soil & Pan (g) 237.94 469.78

Wt. Dry Soil & Pan (g) 220.02 414.97

Wt. Moisture Lost (g) 17.92 54.81

Wt. of Pan Only  (g) 0.00 194.95

Wt. of Dry Soil  (g) 220.02 220.02

Moisture Content % 8.1 249

Wet Density (pcf) 107.2 124.9

Dry Density (pcf) 99.1 100.0

Init. Diameter (in) 1.927 (cm) 4.895

Init. Area (sq in) 2.916 (sqcm) 18.816

Init. Height (in) 2.900 (cm) 7.366

Height Change (in) 0.014 (cm) 0.036

Consol. Height (in) 2.886 (cm) 7.330

Area After Consol. (sq in) 2.905 (sqcm) 18.743

Vol. Before Consol. (cu ft) 0.00489 Specific Gravity 2.66

Vol. Before Consol.  (cc) 138.6 Assumed? No

Change in Vol. (cc) 1.2

Cell Exp. (cc) 0.0 Init. Saturation 32.1

Vol. After Consol.  (cc) 137.4 Init. Void Ratio 0.676

Vol. After Consol. (cu ft) 0.00485 Final Saturation 100.0

Effective Porosity % 40.32 Final Void Ratio 0.661

Pressure Difference (psi): 0.00

C= 0.14225 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2) Buret Stand 15

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 39.5 1.9 37.6 37.6
0.50 38.8 2.5 36.3 36.3 7.2E-05
0.50 38.1 32 349 349 8.1E-05
1.00 36.9 44 32.5 325 7.3E-05
1.00 35.8 5.5 30.3 303 7.2E-05
5.00 31.2 10.1 21.1 21.1 7.5E-05
Avg.of Last 4 Rdgs. 7.5E-05
Max.Hyd.Gradient: 5.0

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT:
PROJECT: POWERTECH PROJECT NO. : DV102-00279.02
BORING NO. TP10 LABNO. :
DEPTH 7 SAMPLE ID:
SAMPLE NO. TEST STARTED : 07/30/08
SAMPLE TYPE Undisturbed TEST FINISHED : 08/05/08
CONF. PRESSURE. ( 6 SATURATED TEST: yes
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 305.05 317.61
Wt. Wet Soil & Pan (g) 322.58 429.82
Wt. Dry Soil & Pan (g) 289.25 369.48
Wt. Moisture Lost (g) 33.33 60.34
Wt. of Pan Only  (g) 115.33 112.21
Wt. of Dry Soil  (g) 173.92 25727
Moisture Content % 19.2 23.5
Wet Density (pcf) 126.1 128.3
Dry Density (pcf) 105.8 103.9
Init. Diameter (in) 1.922 (cm) 4.882
Init. Area (sq in) 2.901 (sqcm) 18.718
Init. Height (in) 3.177 (cm) 8.070
Height Change (in) -0.050 (cm) -0.127
Consol. Height (in) 3.227 (cm) 8.197
Area After Consol. (sq in) 2.922 (sq cm) 18.855
Vol. Before Consol. (cu ft) 0.00533 Specific Gravity 2.70
Vol. Before Consol.  (cc) 151.0 Assumed? No
Change in Vol. (cc) -3.5
Cell Exp. (cc) 0.0 Init. Saturation 85.7
Vol. After Consol.  (cc) 154.5 Init. Void Ratio 0.585
Vol. After Consol. (cu ft) 0.00546 Final Saturation 100.0
Effective Porosity % 37.23 Final Void Ratio 0.622
Pressure Difference (psi): 0.00
C= 0.15961 Buret Constant, a 0.319
k, cm/s = C/t*log(h1/h2) Buret Stand 12
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.00 432 0.3 429 429
48.00 429 0.4 42.5 42.5 2.3E-07
57.00 42.7 0.6 42.1 42.1 1.9E-07
42.00 42.5 0.8 41.8 41.8 2.3E-07
76.00 423 0.9 414 414 1.3E-07
169.00 42.0 1.4 40.7 40.7 1.2E-07
736.00 39.9 29 37.1 37.1 1.5E-07
Avg.of Last 4 Rdgs. 1.6E-07
Max.Hyd.Gradient: 52

General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.

Powertech Flex Wall Perms Rev F.xls Knight Piésold 9/6/2008
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TPO1-1 LABNO. :
DEPTH I SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/11/08
SAMPLE TYPE Remolded TEST FINISHED : 12/21/08
CONF. PRESSURE. (psi) 3 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 211.63 228.35
Wt. Wet Soil & Pan (g) 211.63 423.62
Wt. Dry Soil & Pan (g) 178.47 373.74
Wt. Moisture Lost (g) 33.16 49.88
Wt. of Pan Only  (g) 0.00 195.27
Wt. of Dry Soil  (g) 178.47 178.47
Moisture Content % 18.6 279
Wet Density (pcf) 118.0 124.0
Dry Density (pcf) 99.5 96.9
Init. Diameter (in) 1.932 (cm) 4.907
Init. Area (sq in) 2.932 (sq cm) 18.913
Init. Height (in) 2.330 (cm) 5.918
Height Change (in) -0.068 (cm) -0.173
Consol. Height (in) 2.398 (cm) 6.091
Area After Consol. (sq in) 2.925 (sqcm) 18.870
Vol. Before Consol. (cu ft) 0.00395 Specific Gravity 2.72
Vol. Before Consol.  (cc) 111.9 Assumed? Yes
Change in Vol. (cc) -3.0
Cell Exp. (cc) 0.0 Init. Saturation 71.6
Vol. After Consol.  (cc) 114.9 Init. Void Ratio 0.706
Vol. After Consol. (cu ft) 0.0041 Final Saturation 100.0
Effective Porosity % 41.38 Final Void Ratio 0.752
Pressure Difference (psi): 0.00
C= 0.11703 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min, cm cm cm cm cm/sec
0.0 56.8 29 53.9 53.9
31.0 522 7.4 448 448 5.1E-06
61.0 45.7 13.7 32.0 32.0 4.7E-06
47.0 42.1 16.9 252 252 4.3E-06
71.0 38.0 20.0 18.0 18.0 4.0E-06
104.0 36.1 21.3 14.8 14.8 1.6E-06
54.0 352 22.0 132 13.2 1.8E-06
Avg.of Last 4 Rdgs. 2.9E-06
Max.Hyd.Gradient: 8.1

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 99.9 pcf @ 17.9% moisture.

Powertech.xls Knight Piésold 1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TPO1-1 LABNO. :
DEPTH I’ SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/11/08
SAMPLE TYPE Remolded TEST FINISHED : 12/21/08
CONF. PRESSURE. (psi) 10 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 211.63 22435
Wt. Wet Soil & Pan (g) 211.63 419.62
Wt. Dry Soil & Pan (g) 178.47 373.74
Wt. Moisture Lost (g) 33.16 45.88
Wt.of Pan Only  (g) 0.00 195.27
Wt. of Dry Soil (g) 178.47 178.47
Moisture Content % 18.6 25.7
Wet Density (pcf) 118.0 126.3
Dry Density (pcf) 99.5 100.4
Init. Diameter (in) 1.932 (cm) 4.907
Init. Area (sq in) 2.932 (sqcm) 18.913
Init. Height (in) 2.330 (cm) 5.918
Height Change (in) -0.045 (cm) -0.114
Consol. Height (in) 2.375 (cm) 6.033
Area After Consol. (sq in) 2.850 (sq cm) 18.389
Vol. Before Consol. (cu ft) 0.00395 Specific Gravity 2.72
Vol. Before Consol.  (cc) 111.9 Assumed? Yes
Change in Vol. (ce) 1.0
Cell Exp. (cc) 0.0 Init. Saturation 71.6
Vol. After Consol.  (cc) 110.9 Init. Void Ratio 0.706
Vol. After Consol. (cu ft) 0.0039 Final Saturation 100.0
Effective Porosity % 41.38 Final Void Ratio 0.691
Pressure Difference (psi): 0.00
C= 0.11894 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min, cm cm cm cm cm/sec
0.0 58.1 49 53.2 53.2
40.0 57.3 5.6 51.7 51.7 6.2E-07
151.0 54.4 8.5 45.9 459 6.8E-07
945.0 44.1 17.7 26.4 26.4 S.0E-07
200.0 427 19.1 23.6 23.6 4.8E-07
166.0 41.7 20.2 21.5 21.5 4.8E-07
1166.0 36.1 242 11.9 11.9 4.4E-07
Avg.of Last 4 Rdgs. 4.8E-07
Max.Hyd.Gradient: 8.7

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 99.9 pcf @ 17.9% moisture.

Powertech.xls Knight Piésold 1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock
BORING NO. TPO1-7
DEPTH 4-8
SAMPLE NO. 1
SAMPLE TYPE Remolded
CONF. PRESSURE. (psi) 3
MOISTURE/DENSITY BEFORE
DATA TEST
Wt. Soil + Moisture (g) 579.10
Wt. Wet Soil & Pan (g) 579.10
Wt. Dry Soil & Pan (g) 478.18
Wt. Moisture Lost (g) 100.92
Wt. of Pan Only  (g) 0.00
Wt. of Dry Soil  (g) 478.18
Moisture Content % 21.1
Wet Density (pcf) 118.8
Dry Density (pcf) 98.1
Init. Diameter (in) 2.870
Init. Area (sq in) 6.469
Init. Height (in) 2.870
Height Change (in) -0.057
Consol. Height (in) 2.927
Area After Consol. (sq in) 6.293
Vol. Before Consol. (cu ft) 0.01074
Vol. Before Consol.  (cc) 304.3
Change in Vol. (cc) 2.4
Cell Exp. (cc) 0.0
Vol. After Consol.  (cc) 301.9
Vol. After Consol. (cu ft) 0.0107
Effective Porosity % 42.85
Pressure Difference (psi): 0.00
C= 0.06639

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation
Elevation Elevation Head
min. cm cm cm
0.0 49.6 3.1 46.5
63.0 479 49 43.0
58.0 46.5 6.4 40.1
1045.0 33.0 19.8 132
0.0 50.5 37 46.8
32.0 49.7 4.5 452
63.0 48.2 6.1 42.1
116.0 44.8 9.8 35.0
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 97.7 pcf @ 20.8% moisture.

Powertech xls Knight Piésold

September 2012 C-4-27

PROJECT NO. : DV102-279.2
LABNO. :
SAMPLE ID:
TEST STARTED : 11/28/08
TEST FINISHED : 12/15/08
SATURATED TEST: YES
AFTER
TEST
607.99
718.20
588.39
129.81
110.21
478.18
27.1
125.7
98.9
(cm) 7.290
(sqcm) 41.737
(cm) 7.290
(cm) -0.145
(cm) 7.435

(sq cm) 40.601

Specific Gravity 2.75
Assumed? Yes

Init. Saturation 77.4
Init. Void Ratio 0.750
Final Saturation 100.0
Final Void Ratio 0.736

Buret Constant, a 0.316

Total Permeability
Head k
cm cm/sec
46.5
43.0 6.0E-07
40.1 5.8E-07
13.2 5.1E-07
46.8
452 5.2E-07
42.1 5.4E-07
35.0 7.7E-07
5.9E-07
6.2

1/14/2009
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CLIENT: POWERTECH
PROJECT: Dewey Burdock
BORING NO. TPO1-7
DEPTH 4-8'
SAMPLE NO. 1
SAMPLE TYPE Remolded
CONF. PRESSURE. (psi)
MOISTURE/DENSITY

DATA

Wt. Soil + Moisture (g)
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt. Moisture Lost (g)
Wt. of Pan Only  (g)
Wt. of Dry Soil  (g)
Moisture Content %
Wet Density (pcf)

Dry Density (pcf)

FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

Init. Diameter
Init. Area
Init. Height
Height Change (in)
Consol. Height (in)
Area After Consol. (sq in)

(in)
(sq in)
(in)

Vol. Before Consol. (cu ft)
Vol. Before Consol.  (cc)
Change in Vol. (cc)
Cell Exp. (cc)

Vol. After Consol.  (cc)
Vol. After Consol. (cu ft)

0.01074
304.3
12.6
0.0
291.7
0.0103
42.85

(sq cm) 39.540

Specific Gravity 2.75
Assumed? Yes

Init. Saturation 77.4
Init. Void Ratio 0.750
Final Saturation 100.0
Final Void Ratio 0.677

PROJECT NO. : DV102-279.2
LABNO. :
SAMPLE ID:
TEST STARTED : 11/28/08
TEST FINISHED : 12/15/08
SATURATED TEST: YES
AFTER
TEST
597.79
708.00
588.39
119.61
110.21
478.18
25.0
128.0
1024
(cm) 7.290
(sq cm) 41.737
(cm) 7.290
(cm) -0.086
(cm) 7.376

Effective Porosity %
Pressure Difference (psi):
C =

k, cm/s = C/t*log(hl/h2)

Time
min.

0.0
342.0
1021.0
1409.0
421.0
1031.0

General Test Notes:

1) Tap water was used as the permeant.

Cap
Elevation
cm

59.7
58.5
55.1
52.6
522
50.3

0.00
0.06764

Permeability Test Trials

Pedestal
Elevation
cm

2.7

53

124
18.5
20.2
23.9

Elevation
Head
cm

57.0

53.2

42.7

34.1

32.0

26.4
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

Buret Constant, a 0.316

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 97.7 pcf @ 20.8% moisture.

Powertech.xls

September 2012

Knight Piésold

C-4-28

Total Permeability
Head k

cm cm/sec

57.0

53.2 9.9E-08

427 1.1E-07

34.1 7.8E-08

32.0 7.4E-08

26.4 9.1E-08

8.7E-08
7.5
1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP02-1 LABNO. :
DEPTH 1 SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/12/08
SAMPLE TYPE Remolded TEST FINISHED : 01/06/09
CONF. PRESSURE. (psi) SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 578.90 628.70
Wt. Wet Soil & Pan (g) 578.90 738.90
Wt. Dry Soil & Pan (g) 488.00 598.20
Wt. Moisture Lost (g) 90.90 140.70
Wt. of Pan Only  (g) 0.00 110.20
Wt. of Dry Soil  (g) 488.00 488.00
Moisture Content % 18.6 28.8
Wet Density (pcf) 116.6 125.6
Dry Density (pcf) 98.3 97.5
Init. Diameter (in) 2.877 (cm) 7.308
Init. Area (sq in) 6.501 (sq cm) 41.941
Init. Height (in) 2.909 (cm) 7.389
Height Change (in) -0.074 (cm) -0.188
Consol. Height (in) 2.983 (cm) 7.577
Area After Consol. (sq in) 6.394 (sq cm) 41.257
Vol. Before Consol. (cu ft) 0.01094 Specific Gravity 2.72
Vol. Before Consol.  (cc) 309.9 Assumed? Yes
Change in Vol. (cc) 2.7
Cell Exp. (cc) 0.0 Init. Saturation 69.7
Vol. After Consol.  (cc) 312.6 Init. Void Ratio 0.727
Vol. After Consol. (cu ft) 0.0110 Final Saturation 100.0
Effective Porosity % 42.11 Final Void Ratio 0.742
Pressure Difference (psi): 0.00
C= 0.06680 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Time Cap
Elevation

min. cm

0.0 49.1
32.0 48.2
60.0 46.7
47.0 45.6
71.0 442
44.0 434

General Test Notes:

1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.

Permeability Test Trials

Pedestal Elevation

Elevation Head
cm cm
1.5 47.6
2.8 454
4.7 42.0
6.1 39.5
79 36.3
9.0 34.4

Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

3) Target remolding parameters: 98.4 pcf @ 19.4% moisture.

Powertech.xls

September 2012

Knight Piésold

C-4-29

Total Permeability
Head k
cm cm/sec
47.6
454 7.1E-07
42.0 6.3E-07
39.5 6.3E-07
36.3 5.8E-07
344 5.9E-07
6.1E-07
6.1

1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROIJECT NO. : DV102-279.2
BORING NO. TP02-1 LABNO. :
DEPTH ' SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/12/08
SAMPLE TYPE Remolded TEST FINISHED : 01/06/09
CONF. PRESSURE. (psi) 10 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 578.90 613.70
Wt. Wet Soil & Pan (g) 578.90 723.90
Wt. Dry Soil & Pan (g) 488.00 598.20
Wt. Moisture Lost (g) 90.90 125.70
Wt. of Pan Only (g) 0.00 110.20
Wt. of Dry Soil  (g) 488.00 488.00
Moisture Content % 18.6 25.8
Wet Density (pcf) 116.6 129.3
Dry Density (pcf) 98.3 102.9
Init. Diameter (in) 2.877 (cm) 7.308
Init. Area (sq in) 6.501 (sqcm) 41.941
Init. Height (in) 2.909 (cm) 7.389
Height Change (in) -0.034 (cm) -0.086
Consol. Height (in) 2.943 (cm) 7.475
Area After Consol. (sq in) 6.141 (sq cm) 39.624
Vol. Before Consol. (cu ft) 0.01094 Specific Gravity 2.72
Vol. Before Consol.  (cc) 309.9 Assumed? Yes
Change in Vol. (cc) 13.7
Cell Exp. (cc) 0.0 Init. Saturation 69.7
Vol. After Consol.  (cc) 296.2 Init. Void Ratio 0.727
Vol. After Consol. (cu ft) 0.0105 Final Saturation 100.0
Effective Porosity % 42.11 Final Void Ratio 0.651
Pressure Difference (psi): 1.90
C= 0.06862 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 52.5 1.4 S1.1 184.7
242.0 52.0 1.7 50.3 183.9 8.9E-09
1086.0 50.2 2.7 47.5 181.1 7.0E-09
416.0 49.6 34 46.2 179.8 8.6E-09
993.0 48.1 44 43.7 177.3 7.0E-09
1476.0 46.4 5.4 41.0 174.6 5.2E-09
2935.0 422 7.7 345 168.1 6.4E-09
Avg.of Last 4 Rdgs. 6.8E-09
Max.Hyd.Gradient: 24.7

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 98.4 pcf @ 19.4% moisture.

Powertech.xls Knight Piésold 1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP02-7 LABNO. :
DEPTH 7 SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 11/20/08
SAMPLE TYPE Remolded TEST FINISHED : 12/06/08
CONF. PRESSURE. (psi) 3 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 581.50 630.30
Wt. Wet Soil & Pan (g) 581.56 825.60
Wt. Dry Soil & Pan (g) 496.90 692.20
Wt. Moisture Lost (g) 84.66 133.40
Wt. of Pan Only  (g) 0.00 195.30
Wt. of Dry Soil (g) 496.90 496.90
Moisture Content % 17.0 26.8
Wet Density (pcf) 118.2 126.9
Dry Density (pcf) 101.0 100.1
Init. Diameter (in) 2.873 (cm) 7.297
Init. Area (sq in) 6.483 (sqcm) 41.824
Init. Height (in) 2.890 (cm) 7.341
Height Change (in) -0.106 (cm) -0.269
Consol. Height (in) 2.996 (cm) 7.610
Area After Consol. (sq in) 6.314 (sq cm) 40.739
Vol. Before Consol. (cu ft) 0.01084 Specific Gravity 2.72
Vol. Before Consol.  (cc) 307.0 Assumed? Yes
Change in Vol. (cc) -3.0
Cell Exp. (cc) 0.0 Init. Saturation 68.0
Vol. After Consol.  (cc) 310.0 Init. Void Ratio 0.681
Vol. After Consol. (cu ft) 0.0109 Final Saturation 100.0
Effective Porosity % 40.50 Final Void Ratio 0.697
Pressure Difference (psi): 0.00
C= 0.06794 Buret Constant, a 0.316
k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 47.8 3.3 44.5 44.5
23.0 46.5 4.8 41.7 41.7 1.4E-06
10.0 459 53 40.6 40.6 1.3E-06
18.0 45.1 6.3 38.8 38.8 1.2E-06
17.0 443 7.1 372 372 1.2E-06
20.0 43.5 8.0 35.5 35.5 1.2E-06
46.0 414 10.0 314 314 1.3E-06
Avg.of Last 4 Rdgs. 1.2E-06
Max.Hyd.Gradient: 5.7

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 101.5 pcf @ 16.3% moisture.

Powertech.xls Knight Piésold 1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock
BORING NO. TP02-7
DEPTH 7
SAMPLE NO. 1
SAMPLE TYPE Remolded
CONF. PRESSURE. (psi) 10
MOISTURE/DENSITY BEFORE
DATA TEST
Wt. Soil + Moisture (g) 581.50
Wt. Wet Soil & Pan (g) 581.56
Wt. Dry Soil & Pan (g) 496.90
Wt. Moisture Lost (g) 84.66
Wt. of Pan Only (g) 0.00
Wt. of Dry Soil (g) 496.90
Moisture Content % 17.0
Wet Density (pcf) 118.2
Dry Density (pcf) 101.0
Init. Diameter (in) 2.873
Init. Area (sq in) 6.483
Init. Height (in) 2.890
Height Change (in) -0.054
Consol. Height (in) 2.944
Area After Consol. (sq in) 6.218
Vol. Before Consol. (cu ft) 0.01084
Vol. Before Consol.  (cc) 307.0
Change in Vol. (cc) 7.0
Cell Exp. (co) 0.0
Vol. After Consol.  (cc) 300.0
Vol. After Consol. (cu ft) 0.0106
Effective Porosity % 40.50
Pressure Difference (psi): 2.30
C= 0.06779
k, cm/s = C/t*log(h1/h2)
Permeability Test Trials
Time Cap Pedestal Elevation
Elevation Elevation Head
min. cm cm cm
0.0 53.7 2.9 50.8
198.0 53.0 4.1 48.9
1049.0 49.1 82 40.9
112.0 48.7 8.7 40.0
123.0 48.3 9.1 39.2
1170.0 442 13.0 312
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 101.5 pcf @ 16.3% moisture.

Powertech.xls Knight Pié¢sold
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PROJECT NO. : DV102-279.2
LABNO. :
SAMPLE ID:
TEST STARTED : 11/20/08
TEST FINISHED : 12/06/08
SATURATED TEST: YES
AFTER
TEST
620.30
815.60
692.20
123.40
195.30
496.90
24.8
129.1
103.4
(cm) 7.297
(sqcm) 41.824
(cm) 7.341
(cm) -0.137
(cm) 7.478

(sq cm) 40.121

Specific Gravity 2.72
Assumed? Yes

Init. Saturation 68.0
Init. Void Ratio 0.681
Final Saturation 100.0
Final Void Ratio 0.642

Buret Constant, a 0.316

Total Permeability
Head k
cm cm/sec
212.5
210.6 2.2E-08
202.6 1.8E-08
201.7 2.0E-08
200.9 1.6E-08
192.9 1.7E-08
1.8E-08
28.3

1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TPO3-7 LABNO. :
DEPTH 7 SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/19/08
SAMPLE TYPE Remolded TEST FINISHED : 01/06/09
CONF. PRESSURE. (psi) 3 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 558.93 603.20
Wt. Wet Soil & Pan (g) 558.93 755.10
Wt. Dry Soil & Pan (g) 453.30 605.20
Wt. Moisture Lost (g) 105.63 149.90
Wt. of Pan Only (g) 0.00 151.90
Wt. of Dry Soil  (g) 453.30 453.30
Moisture Content % 233 33.1
Wet Density (pcf) 113.9 119.7
Dry Density (pcf) 92.4 90.0
Init. Diameter (in) 2.874 (cm) 7.300
Init. Area (sq in) 6.487 (sq cm) 41.853
Init. Height (in) 2.882 (cm) 7.320
Height Change (in) -0.024 (cm) -0.061
Consol. Height (in) 2.906 (cm) 7.381
Area After Consol. (sq in) 6.605 (sq cm) 42.619
Vol. Before Consol. (cu ft) 0.01082 Specific Gravity 2.72
Vol. Before Consol.  (cc) 306.4 Assumed? Yes
Change in Vol. (cc) -8.2
Cell Exp. (cc) 0.0 Init. Saturation 75.6
Vol. After Consol.  (cc) 314.6 Init. Void Ratio 0.838
Vol. After Consol. (cu ft) 0.0111 Final Saturation 100.0
Effective Porosity % 45.61 Final Void Ratio 0.888
Pressure Difference (psi): 2.20
C= 0.06299 Buret Constant, a 0.316
k, cm/s = C/t*log(h1/h2)
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 72.9 2.8 70.1 224.8
262.0 72.7 3.0 69.7 2244 3.1E-09
1085.0 70.9 3.7 67.2 221.9 4.7E-09
416.0 70.4 4.0 66.4 221.1 4.0E-09
993.0 69.2 4.7 64.6 219.3 3.9E-09
1478.0 67.2 5.4 61.8 216.5 3.9E-09
2933.0 64.8 713 57.5 2122 3.1E-09
Avg.of Last 4 Rdgs. 3.7E-09
Max.Hyd.Gradient: 304

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter 2 minimum of 0.95.
3) Target remolding parameters: 92.3 pcf @ 24.0% moisture.
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CLIENT:
PROIJECT:
BORING NO.
DEPTH
SAMPLE NO.
SAMPLE TYPE

FLEXIBLE WALL PERMEABILITY TEST

POWERTECH
Dewey Burdock
TPO03-1

r

1

Remolded

CONF. PRESSURE. (psi)

MOISTURE/DENSITY
DATA

Wt. Soil + Moisture (g)
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt. Moisture Lost (g)
Wt.of Pan Only  (g)
Wt. of Dry Soil  (g)
Moisture Content %

Wet Density (pcf)

Dry Density (pcf)

Init. Diameter (in)
Init. Area (sq in)
Init. Height (in)
Height Change (in)
Consol. Height (in)

Area After Consol. (sq in)

Vol. Before Consol. (cu ft)

Vol. Before Consol.  (cc)
Change in Vol. (cc)
Cell Exp. (cc)
Vol. After Consol.  (cc)
Vol. After Consol. (cu ft)
Effective Porosity %
Pressure Difference (psi):
Gradient
Time Pipette
Elevation
min, cm
0.0 16.25
0.5 16.15
0.5 16.05
1.0 15.90
2.0 15.55
10.0 13.90
39.0 12.80
Powertech.xls
September 2012

ASTM D 5084-03

Constant Volume
PROJECT NO. :
LAB NO.
SAMPLE ID:
TEST STARTED :
TEST FINISHED :
SATURATED TEST:
BEFORE AFTER
TEST TEST
560.60 595.70
560.60 790.50
469.40 664.20
91.20 126.30
0.00 194.80
469.40 469.40
19.4 26.9
113.8 123.9
95.3 97.6
2.870 (cm)
6.469 (sq cm)
2.900 (cm)
-0.013 (cm)
2.913 (cm)
6.287 (sq cm)
0.01086 Specific Gravity
307.4 Assumed?
7.3
0.0 Init. Saturation
300.1 Init. Void Ratio
0.0106 Final Saturation
43.45 Final Void Ratio
0.00
Permeability Flow Trials
Annulus D
Elevation Z1 zp
cm cm cm
0.90 154
0.90 15.3 0.1
0.90 15.2 0.1
0.95 15.0 0.2
1.00 14.6 0.4
1.10 12.8 1.7
1.20 116 1.1
Avg.of Last 4 Rdgs.
Knight Piésold
C-4-34

DV102-279.2

01/05/09
01/14/09
YES

7.290
41.737
7.366
-0.033
7.399
40.564

2.70
Yes

68.3
0.768
100.0
0.726

Permeability
k
cm/sec

1.0E-07
1.0E-07
7.6E-08
9.2E-08
1.0E-07
1.9E-08
7.3E-08
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Constant Volume
CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. :
BORING NO. TP03-1 LAB NO.
DEPTH r SAMPLE ID:
SAMPLE NO. 1 TEST STARTED :
SAMPLE TYPE Remolded TEST FINISHED :
CONF. PRESSURE. (psi) 10 SATURATED TEST:
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 560.60 590.70
Wt. Wet Soil & Pan (g) 560.60 785.50
Wt. Dry Soil & Pan (g) 469.40 664.20
Wt. Moisture Lost (g) 91.20 121.30
Wt. of Pan Only  (g) 0.00 194.80
Wt. of Dry Soil  (g) 469.40 469.40
Moisture Content % 19.4 25.8
Wet Density (pcf) 113.8 124.9
Dry Density (pcf) 95.3 99.3
Init. Diameter (in) 2.870 (cm)
Init. Area (sq in) 6.469 (sq cm)
Init. Height (in) 2.900 (cm)
Height Change (in) -0.003 (cm)
Consol. Height (in) 2.903 (cm)
Area After Consol. (sq in) 6.204 (sq cm)
Vol. Before Consol. (cu ft) 0.01086 Specific Gravity
Vol. Before Consol.  (cc) 307.4 Assumed?
Change in Vol. (cc) 12.3
Cell Exp. (cc) 0.0 Init. Saturation
Vol. After Consol.  (cc) 295.1 Init. Void Ratio
Vol. After Consol. (cu ft) 0.0104 Final Saturation
Effective Porosity % 43.45 Final Void Ratio
Pressure Difference (psi): 0.00
Gradient
Permeability Flow Trials
Time Pipette Annulus D
Elevation Elevation Z1 zp
min. cm cm cm cm
0.0 18.20 0.55 17.7
1.0 18.10 0.60 17.5 0.1
2.0 17.90 0.65 17.3 0.2
4.0 17.60 0.70 16.9 0.3
12.0 17.10 0.75 16.4 0.5
15.0 16.40 0.80 15.6 0.7
19.0 15.70 0.90 14.8 0.7
29.0 14.70 1.00 13.7 1.0
Avg.of Last 4 Rdgs.
Powertech.xls Knight Piésold
September 2012 C-4-35

DV102-279.2

01/05/09
01/14/09
YES

7.290
41.737
7.366
-0.008
7.374
40.026

2.70

68.3
0.768
100.0
0.698

Permeability
k

cmy/sec

4.4E-08
4.5E-08
3.4E-08
2.0E-08
2.3E-08
2.0E-08
2.0E-08
2.1E-08
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP08-2 LABNO. :
DEPTH 2' SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/05/08
SAMPLE TYPE Remolded TEST FINISHED : 12/29/08
CONF. PRESSURE. (psi) SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 575.85 632.29
Wt. Wet Soil & Pan (g) 575.85 742.40
Wt. Dry Soil & Pan (g) 492.19 602.30
Wt. Moisture Lost (g) 83.66 140.10
Wt. of PanOnly (g) 0.00 110.11
Wt. of Dry Soil  (g) 492.19 492.19
Moisture Content % 17.0 28.5
Wet Density (pcf) 118.2 123.3
Dry Density (pcf) 101.0 95.9
Init. Diameter (in) 2.870 (cm) 7.290
Init. Area (sq in) 6.469 (sq cm) 41.737
Init. Height (in) 2.870 (cm) 7.290
Height Change (in) -0.113 (cm) -0.287
Consol. Height (in) 2.983 (cm) 7.577
Area After Consol. (sq in) 6.551 (sq cm) 42.268
Vol. Before Consol. (cu ft) 0.01074 Specific Gravity 2.72
Vol. Before Consol.  (cc) 304.3 Assumed? Yes
Change in Vol. (cc) -16.0
Cell Exp. (co) 0.0 Init. Saturation 67.8
Vol. After Consol.  (cc) 320.3 Init. Void Ratio 0.681
Vol. After Consol. (cu ft) 0.0113 Final Saturation 100.0
Effective Porosity % 40.53 Final Void Ratio 0.770
Pressure Difference (psi): 0.00
C= 0.06520 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 49.8 0.8 49.0 49.0
82.0 439 6.8 37.1 37.1 1.6E-06
25.0 42.4 8.2 342 342 1.5E-06
37.0 40.7 10.0 30.7 30.7 1.4E-06
40.0 39.1 11.6 27.5 27.5 1.3E-06
84.0 36.3 14.6 21.7 21.7 1.3E-06
Avg.of Last 4 Rdgs. 1.4E-06
Max.Hyd.Gradient: 5.7
General Test Notes:

1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 99.1 pcf @ 18.7% moisture.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP08-2 LABNO. :
DEPTH 2 SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/05/08
SAMPLE TYPE Remolded TEST FINISHED : 12/29/08
CONF. PRESSURE. (psi) 10 SATURATED TEST: YES
MOISTURE/DENSITY : BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 575.85 618.29
Wt. Wet Soil & Pan (g) 575.85 728.40
Wt. Dry Soil & Pan (g) 492.19 602.30
Wt. Moisture Lost (g) 83.66 126.10
Wt. of Pan Only  (g) 0.00 110.11
Wt. of Dry Soil  (g) 492.19 492.19
Moisture Content % 17.0 25.6
Wet Density (pcf) 118.2 126.0
Dry Density (pcf) 101.0 100.3
Init. Diameter (in) 2.870 (cm) 7.290
Init. Area (sq in) 6.469 (sq cm) 41.737
Init. Height (in) 2.870 (cm) 7.290
Height Change (in) -0.070 (cm) -0.178
Consol. Height (in) 2.940 (cm) 7.468
Area After Consol. (sq in) 6.356 (sqcm) 41.011
Vol. Before Consol. (cu ft) 0.01074 Specific Gravity 2.72
Vol. Before Consol.  (cc) 304.3 Assumed? Yes
Change in Vol. (cc) 2.0
Cell Exp. (cc) 0.0 Init. Saturation 67.8
Vol. After Consol.  (cc) 306.3 Init. Void Ratio 0.681
Vol. After Consol. (cu ft) 0.0108 Final Saturation 100.0
Effective Porosity % 40.53 Final Void Ratio 0.692
Pressure Difference (psi): 0.00
C= 0.06623 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 66.0 1.6 64.4 64.4
58.0 65.8 1.8 64.0 64.0 5.1E-08
1212.0 61.4 6.5 54.9 54.9 6.1E-08
338.0 60.5 7.6 529 52.9 5.3E-08
1122.0 57.3 10.7 46.6 46.6 5.4E-08
1272.0 53.5 13.1 404 404 5.4E-08
1620.0 50.0 16.0 34.0 34.0 5.1E-08
Avg.of Last 4 Rdgs. 5.3E-08
Max.Hyd.Gradient: 8.6

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 99.1 pcf @ 18.7% moisture.
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock
BORING NO. TP08-6
DEPTH 6'

SAMPLE NO. 1

SAMPLE TYPE Remolded
CONF. PRESSURE. (psi)

MOISTURE/DENSITY
DATA

Wt. Soil + Moisture (g)
Wt. Wet Soil & Pan (g)
Wt. Dry Soil & Pan (g)
Wt. Moisture Lost (g)
Wt. of Pan Only (g)
Wt. of Dry Soil  (g)
Moisture Content %
Wet Density (pcf)

Dry Density (pcf)

Init. Diameter (in)
Init. Area (sq in)
Init. Height (in)
Height Change (in)
Consol. Height (in)
Area After Consol. (sq in)

Vol. Before Consol. (cu ft)
Vol. Before Consol.  (cc)
Change in Vol. (ce)
Cell Exp. (cc)

Vol. After Consol.  (cc)
Vol. After Consol. (cu ft)
Effective Porosity %
Pressure Difference (psi):

C =

k, cm/s = C/t*log(h1/h2)

Time Cap
Elevation
min. cm
0.0 25.5
0.5 24.4
0.5 23.2
0.5 222
0.5 21.2
0.5 20.4

General Test Notes:
1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.

BEFORE
TEST

608.80
608.80
538.60
70.20
0.00
538.60
13.0
123.8
109.6

2.875
6.492
2.885
0.027
2.858
6.480

0.01084
306.9
3.4
0.0
303.5
0.0107
3548
0.00
0.06315

Permeability Test Trials

Pedestal
Elevation
cm

0.5
1.9
3.0
39
4.7
54

Elevation
Head
cm

25.0

225

20.2

183

16.5

15.0
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

3) Target remolding parameters: 110.5 pcf @ 12.3% moisture.

Powertech.xls

September 2012

Knight Piésold

C-4-38

PROJECT NO. : DV102-279.2
LABNO.
SAMPLE ID:
TEST STARTED : 11/20/08
TEST FINISHED : 12/15/08
SATURATED TEST: YES
AFTER
TEST
644.30
789.50
683.80
105.70
145.20
538.60
19.6
132.5
110.8
(cm) 7.303
(sqcm) 41.883
(cm) 7.328
(cm) 0.069
(cm) 7.259

(sqcm) 41.810

Specific Gravity 2.72
Assumed? Yes

Init. Saturation 64.5
Init. Void Ratio 0.550
Final Saturation 100.0
Final Void Ratio 0.533

Buret Constant, a 0.316

Total Permeability
Head k
cm cm/sec
25.0
22.5 9.6E-05
20.2 9.9E-05
18.3 9.0E-05
16.5 9.5E-05
15.0 8.7E-05
9.3E-05
33
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock
BORING NO. TP08-6
DEPTH 6
SAMPLE NO. 1
SAMPLE TYPE Remolded
CONF. PRESSURE. (psi) 10
MOISTURE/DENSITY BEFORE
DATA TEST
Wt. Soil + Moisture (g) 608.80
Wt. Wet Soil & Pan (g) 608.80
Wt. Dry Soil & Pan (g) 538.60
Wt. Moisture Lost (g) 70.20
Wt. of Pan Only (g) 0.00
Wt. of Dry Soil  (g) 538.60
Moisture Content % 13.0
Wet Density (pcf) 123.8
Dry Density (pcf) 109.6
Init. Diameter (in) 2.875
Init. Area (sq in) 6.492
Init. Height (in) 2.885
Height Change (in) 0.065
Consol. Height (in) 2.820
Area After Consol. (sq in) 6.438
Vol. Before Consol. (cu ft) 0.01084
Vol. Before Consol. (cc) 306.9
Change in Vol. (cc) 9.4
Cell Exp. (cc) 0.0
Vol. After Consol.  (cc) 297.5
Vol. After Consol. (cu ft) 0.0105
Effective Porosity % 35.48
Pressure Difference (psi): 0.00
C= 0.06272

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation
Elevation Elevation Head
min. cm cm cm
0.0 449 32 41.7
0.5 43.6 44 39.2
0.5 42.6 53 373
0.5 41.5 6.4 35.1
0.5 40.6 7.1 335
1.0 389 8.7 30.2
3.0 34.7 12.4 22.3
Avg.of Last 4 Rdgs.
Max.Hyd.Gradient:

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 110.5 pcf @ 12.3% moisture.

Powertech.xls Knight Piésold

September 2012 C-4-39

PROJECT NO. : DV102-279.2
LABNO. :
SAMPLE ID:
TEST STARTED : 11/20/08
TEST FINISHED : 12/15/08
SATURATED TEST: YES
AFTER
TEST
638.30
783.50
683.80
99.70
145.20
538.60
18.5
133.9
113.0
(cm) 7.303
(sq cm) 41.883
(cm) 7.328
(cm) 0.165
(cm) 7.163

(sqcm) 41.536

Specific Gravity 2.72
Assumed? Yes

Init. Saturation 64.5
Init. Void Ratio 0.550
Final Saturation 100.0

Final Void Ratio 0.502

Buret Constant, a 0.316

Total Permeability
Head k
cm cm/sec
41.7
39.2 5.6E-05
37.3 4.5E-05
35.1 5.5E-05
33.5 4.2E-05
30.2 4.7E-05
22.3 4.6E-05
4.8E-05
5.6

1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST

ASTM D 5084-03

Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROIJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP09-1 LABNO. :
DEPTH I’ SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/05/08
SAMPLE TYPE Remolded TEST FINISHED : 12/29/08
CONF. PRESSURE. (psi) 3 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 594.17 624.30
Wt. Wet Soil & Pan (g) 594.17 819.90
Wt. Dry Soil & Pan (g) 504.10 699.70
Wt. Moisture Lost (g) 90.07 120.20
Wt. of Pan Only  (g) 0.00 195.60
Wt. of Dry Soil  (g) 504.10 504.10
Moisture Content % 17.9 23.8
Wet Density (pcf) 122.6 127.6
Dry Density (pcf) 104.0 103.0
Init. Diameter (in) 2.877 (cm) 7.308
Init. Area (sq in) 6.501 (sqcm) 41.941
Init. Height (in) 2.840 (cm) 7.214
Height Change (in) -0.063 (cm) -0.160
Consol. Height (in) 2.903 (cm) 7.374
Area After Consol. (sq in) 6.422 (sq cm) 41.437
Vol. Before Consol. (cu ft) 0.01068 Specific Gravity 2.72
Vol. Before Consol.  (cc) 302.5 Assumed? Yes
Change in Vol. (cc) -3.0
Cell Exp. (cc) 0.0 Init. Saturation 76.8
Vol. After Consol.  (cc) 305.5 Init. Void Ratio 0.632
Vol. After Consol. (cu ft) 0.0108 Final Saturation 100.0
Effective Porosity % 38.74 Final Void Ratio 0.649
Pressure Difference (psi): 2.15
C= 0.06472 Buret Constant, a 0.316
k, cm/s = C/t*log(h1/h2)
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 66.3 4.7 61.6 212.8
30.0 66.0 4.9 61.1 2123 3.7E-08
109.0 65.1 5.8 59.3 210.5 3.7E-08
1387.0 55.6 13.7 41.9 193.1 2.9E-08
262.0 53.6 15.6 38.0 189.2 3.6E-08
Avg.of Last 4 Rdgs. 3.5E-08
Max.Hyd.Gradient: 28.8

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 102.8 pcf @ 17.5% moisture.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP09-1 LABNO. :
DEPTH I SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 12/05/08
SAMPLE TYPE Remolded TEST FINISHED : 12/29/08
CONF. PRESSURE. (psi) 10 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER

DATA TEST TEST
Wt. Soil + Moisture (g) 594.17 614.10
Wt. Wet Soil & Pan (g) 594.17 809.70
Wt. Dry Soil & Pan (g) 504.10 699.70
Wt. Moisture Lost (g) 90.07 110.00
Wt.of Pan Only (g) 0.00 195.60
Wt. of Dry Soil (g) 504.10 504.10
Moisture Content % 17.9 21.8
Wet Density (pcf) 122.6 129.8
Dry Density (pcf) 104.0 106.6
Init. Diameter (in) 2.877 (cm) 7.308
Init. Area (sq in) 6.501 (sq cm) 41.941
Init. Height (in) 2.840 (cm) 7.214
Height Change (in) -0.022 (cm) -0.056
Consol. Height (in) 2.862 (cm) 7.269
Area After Consol. (sq in) 6.297 (sq cm) 40.628
Vol. Before Consol. (cu ft) 0.01068 Specific Gravity 2.72
Vol. Before Consol.  (cc) 302.5 Assumed? Yes
Change in Vol. (cc) 7.2
Cell Exp. (cc) 0.0 Init. Saturation 76.8
Vol. After Consol.  (cc) 295.3 Init. Void Ratio 0.632
Vol. After Consol. (cu ft) 0.0104 Final Saturation 100.0
Effective Porosity % 38.74 Final Void Ratio 0.594
Pressure Difference (psi): 4.00
C= 0.06508 Buret Constant, a 0.316

k, cm/s = C/t*log(h1/h2)

Permeability Test Trials

Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 61.8 72 54.6 3359
1006.0 58.3 9.1 49.2 330.5 7.6E-09
401.0 57.1 103 46.8 328.1 8.6E-09
1041.0 53.9 12.7 412 3225 7.8E-09
2893.0 45.8 19.8 26.0 307.3 7.9E-09
1430.0 41.6 224 19.2 300.5 7.4E-09
Avg.of Last 4 Rdgs. 7.9E-09
Max.Hyd.Gradient: 45.8
General Test Notes:
1) Tap water was used as the permeant.
2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 102.8 pcf @ 17.5% moisture.
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP09-4 LABNO. :
DEPTH 4 SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 11/20/08
SAMPLE TYPE Remolded TEST FINISHED : 12/14/08
CONF. PRESSURE. (psi) 3 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 589.70 621.20
Wt. Wet Soil & Pan (g) 589.70 737.50
Wt. Dry Soil & Pan (g) 510.00 626.30
Wt. Moisture Lost (g) 79.70 111.20
Wt. of Pan Only  (g) 0.00 116.30
Wt. of Dry Soil  (g) 510.00 510.00
Moisture Content % 15.6 21.8
Wet Density (pcf) 120.8 130.0
Dry Density (pcf) 104.5 106.7
Init. Diameter (in) 2.877 (cm) 7.308
Init. Area (sq in) 6.501 (sq cm) 41.941
Init. Height (in) 2.860 (cm) 7.264
Height Change (in) 0.011 (cm) 0.028
Consol. Height (in) 2.849 (cm) 7.236
Area After Consol. (sq in) 6.388 (sqcm) 41.218
Vol. Before Consol. (cu ft) 0.01076 Specific Gravity 2.72
Vol. Before Consol.  (cc) 304.7 Assumed? Yes
Change in Vol. (cc) 6.4
Cell Exp. (cc) 0.0 Init. Saturation 68.0
Vol. After Consol.  (cc) 298.3 Init. Void Ratio 0.625
Vol. After Consol. (cu ft) 0.0105 Final Saturation 100.0
Effective Porosity % 38.46 Final Void Ratio 0.591
Pressure Difference (psi): 0.00
C= 0.06386 Buret Constant, a 0.316
k, cm/s = C/t*log(h1/h2)
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 42.8 9.5 333 333
25.0 37.3 15.1 222 222 7.5E-06
9.0 35.9 16.5 19.4 19.4 6.9E-06
11.0 343 18.0 16.3 16.3 7.3E-06
6.0 33.7 18.7 15.0 15.0 6.4E-06
18.0 31.9 20.5 11.4 114 7.0E-06
Avg.of Last 4 Rdgs. 7.0E-06
Max.Hyd.Gradient: 3.8

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 104.7 pcf @ 14.6% moisture.

Powertech xls Knight Piésold 1/14/2009
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FLEXIBLE WALL PERMEABILITY TEST
ASTM D 5084-03
Falling Head / Increasing Tailwater Pressure

CLIENT: POWERTECH
PROJECT: Dewey Burdock PROJECT NO. : DV102-279.2
BORING NO. TP09-4 LABNO. :
DEPTH 4 SAMPLE ID:
SAMPLE NO. 1 TEST STARTED : 11/20/08
SAMPLE TYPE Remolded TEST FINISHED : 12/14/08
CONF. PRESSURE. (psi) 10 SATURATED TEST: YES
MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST
Wt. Soil + Moisture (g) 589.70 611.20
Wt. Wet Soil & Pan (g) 589.70 727.50
Wt. Dry Soil & Pan (g) 510.00 626.30
Wt. Moisture Lost (g) 79.70 101.20
Wt. of Pan Only (g) 0.00 116.30
Wt. of Dry Soil  (g) 510.00 510.00
Moisture Content % 15.6 19.8
Wet Density (pcf) 120.8 1324
Dry Density (pcf) 104.5 110.4
Init. Diameter (in) 2.877 (cm) 7.308
Init. Area (sq in) 6.501 (sq cm) 41.941
Init. Height (in) 2.860 (cm) 7.264
Height Change (in) 0.032 (cm) 0.081
Consol. Height (in) 2.828 (cm) 7.183
Area After Consol. (sq in) 6.220 (sq cm) 40.132
Vol. Before Consol. (cu ft) 0.01076 Specific Gravity 2.72
Vol. Before Consol.  (cc) 304.7 Assumed? Yes
Change in Vol. (cc) 16.4
Cell Exp. (cc) 0.0 Init. Saturation 68.0
Vol. After Consol.  (cc) 288.3 Init. Void Ratio 0.625
Vol. After Consol. (cu ft) 0.0102 Final Saturation 100.0
Effective Porosity % 38.46 Final Void Ratio 0.537
Pressure Difference (psi): 0.00
C= 0.06510 Buret Constant, a 0.316
k, cm/s = C/t*log(h1/h2)
Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cm cm cm cm cm/sec
0.0 59.4 1.8 57.6 57.6
198.0 583 29 554 55.4 9.3E-08
1049.0 522 8.4 43.8 43.8 1.1E-07
112.0 51.6 9.0 426 42.6 1.2E-07
123.0 51.0 9.6 414 414 1.1E-07
Avg.of Last 4 Rdgs. 1.1E-07
Max.Hyd.Gradient: 7.9

General Test Notes:

1) Tap water was used as the permeant.

2) Back pressure saturation continued until 'B' parameter a minimum of 0.95.
3) Target remolding parameters: 104.7 pcf @ 14.6% moisture.

Powertech.xls Knight Piésold 1/14/2009
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Cursory interpretations provided require review by a professional engineer. Knight Piesold accepts no responsibility in subsequent analyses.
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Project: Powertech
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TRIAXIAL COMPRESSION TEST
CU with Pore Pressures

Date: 7/21/08

Client:

Project: Powertech

Project No.: DV102-279.02

Location: TPO2

Depth: T

Description: lean clay with sand

Remarks: Failure tangents drawn at approximately 15% strain.
Type of Sample: Remolded, 95%MDD @ OMC

Specific Gravity=2.72 LL=43 PL=11 PI=32
Test Method: COE uniform strain

9/6/2008
2:23 PM

Parameters for Specimen No. 1 e

Specimen Parameter Initial Saturated Consolidated

Moisture content: Moist soil+tare, gms. 715.000
Moisture content: Dry soil+tare, gms. 612.300

Moisture content: Tare, gms. 0.000

Moisture, % 16.8 24.1
Moist specimen weight, gms. 715.0

Diameter, in. 2.43 243
Area, in.2 4.64 4.64
Height, in. 4.90 4.90
Net decrease in height, in. 0.00
Wet Density, pcf 119.9 127.3
Dry density, pcf 102.6 102.6
Void ratio 0.6543 0.6543
Saturation, % 69.7 100.0

Test Readings for Specimen No. 1
Membrane modulus = 0.124105 kN/cm?

Membrane thickness = 0.064 cm

Consolidation cell pressure = 47.00 psi (6.77 ksf)
Consolidation back pressure = 40.00 psi (5.76 ksf)
Consolidation effective confining stress = 1.01 ksf
Strain rate, %/min. =0.03

Fail. Stress = 0.94 ksf at reading no. 67

Knight Piesold Geotechnical Lab.

September 2012 C-54

Final

920.700

755.400

145.070

273 27.1
247
4.80
4.99
-0.09
124.1
97.5
0.7413
100.0
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Test Readings for Specimen No. 1

Def.

Dial Load Load Strain
No. in. Dial Ibs. %
0 -5.3826 3.016 0.0 00
1 -53813 13.875 109 0.0
2 -5.3801 15.018 120 0.0
3 -5.3789 15.732 12.7 0.1
4 -53777 16.862 13.8 0.1
5 -53764 17.667 147 0.1
6 -53740 18.603 156 0.2
7 -5.3715 19.146 16.1 0.2
8 -5.3691 19.614 16,6 0.3
9 -53679 20.083 17.1 03
10 -5.3654 20.737 177 03
11 -5.3642 21.050 180 04
12 -5.3605 21.607 186 04
13 -5.3593 21.905 189 0.5
14 -5.3556 22.518 195 05
15 -5.3544 22.841 198 0.6
16 -5.3519 23.135 20.1 0.6
17 -5.3507 23.430 204 0.6
18 -5.3495 24.026 21.0 0.7
19 -5.3482 23.680 20.7 07
20 -5.3458 24.338 213 0.7
21 -5.3384 24.896 219 09
22 -5.3372 25.534 225 09
23 -5.3348 25.186 222 1.0
24 -5.3286 25.563 22.5 1.1
25 -5.3237 26.047 23.0 1.2
26 -5.3188 26.818 23.8 1.3
27 -53139 27.441 244 1.4
28 -5.3090 27.720 247 1.5
29 -5.2992 27415 244 1.7
30 -5.2894 27.753 24.7 1.9
31 -5.2845 28.149 25.1 2.0
32 -5.2747 28.703 25.7 22
33 -5.2698 29.284 263 23
34 -5.2649 29.753 267 24
35 -5.2600 30.070 27.1 25
36 -5.2551 29.664 266 2.6
37 -5.2502 30.011 270 27
38 -5.2404 30.704 277 29
39 -5.2306 30.975 280 3.0
40 -5.2257 31.284 283 3.1
41 -5.2110 31.561 285 34
42 -5.1963 31.909 289 3.7
43 -5.1914 32.763 29.7 3.8
44 -5.1865 32.350 293 39
45 -5.1816 32.834 298 4.0
46 -5.1718 33.152 30.1 4.2

September 2012

Deviator Minor Eff. Major Eff.

Pore

Stress Stress Stress 1:3  Press.

ksf ksf ksf Ratio
0.00 0.99 0.99 1.00
0.33 0.87 1.20 1.37
0.36 0.86 122 142
0.38 0.86 1.24 1.45
0.42 0.85 1.26 1.49
0.44 0.84 1.28 1.52
0.47 0.83 1.30 1.56
048 0.81 1.30 1.59
0.50 0.80 1.29 1.62
0.51 0.79 1.30 1.64
0.53 0.78 1.31 1.68
0.54 0.77 1.31 1.70
0.56 0.75 1.30 1.74
0.56 0.74 1.31 1.76
0.58 0.72 1.31 1.80
0.59 0.72 1.31 1.82
0.60 0.70 1.30 1.85
0.61 0.70 1.31 1.87
0.63 0.70 1.33 1.90
0.62 0.70 1.31 1.88
0.64 0.69 1.32 1.93
0.65 0.67 1.32 1.98
0.67 0.67 1.34 2.00
0.66 0.67 1.33 1.99
0.67 0.65 1.32 2.03
0.68 0.64 1.32 2.07
0.71 0.62 1.33 2.14
0.72 0.61 1.33 2.19
0.73 0.60 1.33 2.22
0.72 0.59 1.31 2.22
0.73 0.58 1.31 2.26
0.74 0.57 1.31 2.30
0.75 0.56 1.31 2.36
0.77 0.54 1.32 2.41
0.78 0.56 1.34 241
0.79 0.55 1.34 2.44
0.78 0.54 1.32 2.44
0.79 0.53 1.32 2.47
0.81 0.53 1.33 2.53
0.81 0.54 1.36 2.50
0.82 0.53 1.35 2.55
0.83 0.51 1.34 2.62
0.83 0.52 1.35 2.61
0.86 0.51 1.37 2.67
0.85 0.50 1.35 2.68
0.86 0.50 1.36 2.71
0.82 0.49 1.31 2.67

Knight Piesold Geotechnical Lab.
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psi

40.11
40.96
41.01
41.06
41.12
41.13
41.23
41.36
41.47
41.49
41.60
41.66
41.81
41.83
41.97
42.01
42.11
42.13
42.14
42.16
4223
42.38
42.35
42.36
42.48
42.57
42.69
42.78
42.83
42.90
43.00
43.04
43.14
43.22
43.14
43.18
43.24
43.29
43.35
43.23
43.32
43.46
43.39
43.44
43.51
43.52
43.59

P
ksf

0.99
1.03
1.04
1.05
1.05
1.06
1.07
1.05
1.05
1.05
1.04
1.04
1.02
1.03
1.01
1.01
1.00
1.01
1.01
1.00
1.00
0.99
1.01
1.00
0.99
0.98
0.97
0.97
0.97
0.95
0.94
0.94
0.93
0.93
0.95
0.95
0.93
0.93
0.93
0.95
0.94
0.92
0.94
0.94
0.92
0.93
0.90

Q
ksf

0.00
0.16
0.18
0.19
0.21
0.22
0.23
0.24
0.25
0.26
0.26
0.27
0.28
0.28
0.29
0.30
0.30
0.30
0.31
0.31
0.32
0.33
0.33
0.33
0.33
0.34
0.35
0.36
037
0.36
0.36
0.37
0.38
0.39
0.39
0.40
0.39
0.39
0.40
0.41
0.41
0.41
0.42
043
0.42
043
0.41
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Test Readings for Specimen No. 1

Def.

Dial Load Load Strain
No. in. Dial Ibs. %
47 -5.1669 33.894 309 43
48 -5.1620 33.321 303 44
49 -5.1571 34.180 312 45
50 -5.1522 35.167 322 46
51 -5.1473 36.004 33.0 4.7
52 -5.1424 35.286 323 438
53 -5.1375 35.708 327 49
54 -5.1130 35.163 321 54
55 -5.1007 35.934 329 57
56 -5.0884 36.377 334 59
57 -5.0762 36.938 339 6.1
58 -5.0517 37.397 344 6.6
59 -5.0394 37.682 347 69
60 -5.0149 38.122 351 74
61 -4.9904 38.731 357 79
62 49782 39.455 364 8.1
63 -4.9537 39.763 36.7 8.6
64 -49169 40.230 372 93
65 -4.8924 40.779 378 9.8
66 -4.8801 41.487 385 10.1
67 -4.8679 42.073 39.1 103
68 -4.8434 41.778 38.8 10.8
69 -4.8066 42.224 392 11.6
70 -4.7944 42.686 39.7 11.8
71 -4.7821 42.983 40.0 12.0
72 -4.7453 43.450 404 128
73 -4.7331 44.342 413 13.0
74 -4.7208 44.758 41.7 133
75 -4.7086 45.653 426 135
76 -4.6963 46.311 433 13.8
77 -4.6596 47974 45.0 145
78 -4.6473 47.361 443 147
79 -4.6228 47.702 447 152
80 -4.6105 48.262 452 155
81 -4.5738 48.728 45.7 16.2
82 -4.5615 49.063 46.0 16.5
83 -4.5493 49.869 469 16.7
84 -4.5370 50.203 472 170
85 -4.5248 50.651 476 172
86 -4.5125 51.133 48.1 17.5
87 -4.5003 52.099 49.1 17.7
88 -4.4880 51.276 483 179
89 -4.4758 50.792 47.8 18.2
90 -4.4635 51.698 48.7 184
91 -4.4512 51.281 48.3 18.7
92 44267 51.881 489 19.2
93 -4.4145 52.327 49.3 194

September 2012

Deviator Minor Eff. Major Eff.

Pore

Stress Stress Stress 1:3  Press.

ksf ksf ksf Ratio
0.84 0.51 1.35 2.66
0.82 0.51 1.33 2.62
0.85 0.50 1.35 2.69
0.87 0.49 1.36 2.78
0.89 0.49 1.38 2.83
0.87 0.48 1.35 2.80
0.88 0.48 1.36 2.83
0.86 0.48 1.33 2.79
0.87 0.48 1.36 2.80
0.88 0.48 136 2.82
0.89 0.47 136 290
0.89 0.47 1.37 2.88
0.90 0.47 1.36 2.92
0.90 0.47 1.37 291
0.90 0.48 1.38 2.89
0.92 0.47 1.39 2.96
0.92 0.48 1.39 2.93
0.91 0.48 1.39 2.91
0.92 0.49 1.41 2.86
0.93 0.48 1.42 2.93
0.94 0.48 1.42 2.96
0.92 0.49 1.41 2.90
0.92 0.49 1.41 2.88
0.93 0.51 1.43 2.82
0.93 0.50 1.43 2.86
0.92 0.51 1.43 2.82
0.94 0.50 1.44 2.87
0.95 0.52 1.47 2.82
0.96 0.51 1.47 2.88
0.97 0.52 1.49 2.88
1.00 0.54 1.54 2.86
0.98 0.53 1.51 2.85
0.98 0.55 1.52 2.79
0.98 0.54 1.52 2.83
0.98 0.55 1.52 2.79
0.98 0.55 1.53 2.77
0.99 0.56 1.56 2.77
1.00 0.56 1.55 2.79
1.00 0.58 1.58 2.72
1.01 0.57 1.58 2.76
1.03 0.57 1.59 2.80
1.00 0.59 1.59 2.70
0.98 0.58 1.56 2.68
1.00 0.59 1.58 2.70
0.98 0.60 1.58 2.62
0.98 0.60 1.59 2.63
0.99 0.62 1.60 2.61

Knight Piesold Geotechnical Lab.

C-5-6

psi

43.49
43.48
43.53
43.61
43.61
43.64
43.65
43.69
43.63
43.64
43.74
43.70
43.76
43.74
43.67
43.75
43.69
43.67
43.57
43.64
43.66
43.62
43.61
43.47
43.54
4348
43.50
43.39
4345
43.39
43.26
43.32
4322
43.27
4321
43.15
43.09
43.13
42.96
43.03
43.05
42.92
42.95
42.92
42.81
42 .81
42.73

P
ksf

0.93
0.92
0.92
0.92
0.93
0.92
0.92
0.90
0.92
0.92
091
0.92
0.91
0.92
0.93
0.93
0.93
0.94
0.95
0.95
0.95
0.95
0.95
0.97
0.96
0.97
0.97
0.99
0.99
1.01
1.04
1.02
1.03
1.03
1.03
1.04
1.06
1.06
1.08
1.08
1.08
1.09
1.07
1.09
1.09
1.09
L.11

Q
ksf

0.42
0.41
0.42
0.44
0.45
0.44
0.44
043
0.44
0.44
0.45
0.45
0.45
0.45
045
0.46
0.46
0.46
0.46
0.47
0.47
0.46
0.46
0.46
0.46
0.46
0.47
0.47
0.48
0.49
0.50
0.49
0.49
0.49
0.49
0.49
0.50
0.50
0.50
0.50
0.51
0.50
0.49
0.50
0.49
0.49
0.49
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Deviator Minor Eff. Major Eff.

Test Readings for

Def. Pore

Dial Load Load Strain Stress Stress Stress 1:3  Press. P Q
No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf
94 -4.4022 52.931 499 19.7 1.00 0.61 1.61 2.63 42.76 1.11 0.50
95 -4.3777 52270 493 20.2 0.97 0.63 1.59 2.55 42.66 1.11 0.48
96 -4.3655 53.278 503 204 0.98 2.57 42.64 1.12 0.49
97 -4.3535 53.343 50.3 20.6 0.98 2.52 4253 1.13 0.49

Specimen Parameter Initial Consolidated Final
Moisture content: Moist soil+tare, gms. 715.600 880.700
Moisture content: Dry soil+tare, gms. 607.000 725.000
Moisture content: Tare, gms. 0.000 118.000
Moisture, % 17.9 24.5 25.7 25.7
Moist specimen weight, gms. 715.6
Diameter, in. 2.43 2.43 2.44
Area, in.2 4.63 4.63 4.69
Height, in. 4.90 4.90 493
Net decrease in height, in. 0.00 -0.03
Wet Density, pcf 120.2 126.9 125.6
Dry density, pcf 101.9 101.9 100.0
Void ratio 0.6660 0.6660 0.6987
Saturation, % 73.1 100.0 100.0

Membrane modulus = 0.124105 kN/cm?
Membrane thickness = 0.064 cm
Consolidation cell pressure = 55.00 psi (7.92 ksf)

Test Readings for Specimen No: 2

Consolidation back pressure = 40.00 psi (5.76 ksf)
Consolidation effective confining stress =2.16 ksf
Strain rate, %/min. = 0.03

Fail. Stress = 1.35 ksf at reading no. 80

Def. Deviator Minor Eff. Major Eff. Pore
Dial Load Load Strain Stress Stress Stress 1:3  Press. P Q
No. in. Dial Ibs. % ksf ksf ksf Ratio psi ksf ksf
0 0.0241 2.626 0.0 00 0.00 2.15 2.15 1.00  40.08 2.15 0.00
1 0.0253 4.268 1.6 0.0 0.05 2.07 2.13 1.02  40.59 2.10 0.03
2 0.0265 6.300 3.7 00 0.11 2.02 2.13 1.06  40.96 2.08 0.06
3 0.0277 7.892 53 0.1 0.16 1.98 2.14 1.08 41.25 2.06 0.08
4 0.0290 9.322 6.7 0.1 0.21 1.94 2.14 1.11  41.53 2.04 0.10
S 0.0302 10.493 79 0.1 0.24 1.90 2.14 1.13 41.82 2.02 0.12
6 0.0314 12.103 9.5 0.1 0.29 1.87 2.16 1.16 42.03 2.01 0.15
7 0.0326 12.927 103 02 0.32 1.84 2.15 1.17  42.24 1.99 0.16
8 0.0339 13.800 11.2 0.2 0.34 1.81 2.15 1.19 42.42 1.98 0.17
9 0.0351 14.605 120 0.2 0.37 1.79 2.16 121 4258 1.97 0.18
10 0.0363 15.561 129 02 0.40 1.77 2.16 122 4273 1.96 0.20
11 0.0376 15.921 133 03 0.41 1.75 2.16 1.23 4285 1.95 0.20
12 0.0388 16.634 140 03 0.43 1.73 2.16 1.25 4298 1.94 0.21
13 0.0400 17.148 145 03 0.44 1.71 2.16 1.26  43.09 1.94 0.22
14 0.0412 17.868 152 03 0.47 1.68 2.15 1.28 43.30 1.92 0.23
15 0.0425 18.338 157 04 0.48 1.65 2.14 129 43.51 1.89 0.24
16 0.0437 18.945 163 04 0.50 1.63 2.13 1.31  43.65 1.88 0.25
Knight Piesold Geotechnical Lab.
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Test Readings for Specimen No. 2 :

Def.
Dial Load Load Strain

No. in. Dial Ibs. %

17 0.0449 19.337 167 04
18 0.0461 19.859 172 04
19 0.0486 20.669 180 0.5
20 0.0498 21.028 184 0.5
21 0.0523 21.657 19.0 0.6
22 0.0535 22.241 196 0.6
23 0.0560 22.718 20.1 0.6
24 0.0572 23.102 205 0.7
25 0.0596 23.630 21.0 0.7
26 0.0609 24.114 215 0.7
27 0.0633 24.609 220 0.8
28 0.0658 25.020 224 0.8
29 0.0695 25.833 232 09
30 0.0719 26.403 23.8 1.0
31 0.0780 27.185 246 1.1
32 0.0829 28.094 25.5 1.2
33 0.0878 28.877 26.3 1.3
34 0.0927 29.563 269 14
35 0.0976 30.076 274 1.5
36 0.1025 30.811 282 1.6
37 0.1075 31.404 28.8 1.7
38 0.1124 31.936 29.3 1.8
39 0.1173 32.444 29.8 1.9
40 0.1222 32919 303 2.0
41 0.1271 33.455 308 2.1
42 0.1320 33.954 313 22
43 0.1418 34.933 323 24
44 0.1516 35.982 334 26
45 0.1565 36.377 33.8 2.7
46 0.1663 37.275 346 29
47 0.1712 37.797 352 3.0
48 0.1810 38.407 358 3.2
49 0.1908 38.992 364 34
50 0.2006 39.219 366 3.6
51 0.2104 39.659 370 3.8
52 0.2202 40.137 375 4.0
53 0.2300 40.606 380 4.2
54 0.2398 41.248 386 44
55 0.2496 41.796 392 4.6
56 0.2643 42582 400 49
57 0.2814 43.391 40.8 5.2
58 0.2937 44.015 414 55
59 0.3059 44.467 41.8 5.7
60 0.3182 45.141 425 6.0
61 03305 45.541 429 6.2
62 0.3427 46.303 4377 6.5
63 0.3550 46.814 442 6.7

September 2012

Deviator Minor Eff. Major Eff. Pore
Stress Stress Stress 1:3  Press.
ksf ksf ksf Ratio psi
0.51 1.62 2.13 132 43.77
0.53 1.60 2.12 1.33 4391
0.55 1.56 2.11 1.35 44.14
0.56 1.55 2.11 1.36 44.26
0.58 1.52 2.10 138 44.48
0.60 1.50 2.10 1.40 4458
0.61 1.47 2.08 142 4478
0.62 1.46 2.08 1.43  44.86
0.64 1.43 2.07 145 45.04
0.65 1.42 2.07 146 45.14
0.67 1.40 2.07 148 4529
0.68 1.38 2.06 1.50 45.45
0.71 1.34 2.05 1.53  45.68
0.72 1.32 2.05 1.55 4581
0.75 1.28 2.03 1.58 46.11
0.77 1.26 2.03 1.61 46.23
0.80 1.25 2.05 1.63  46.29
0.82 1.20 2.02 1.68 46.63
0.83 1.17 2.00 1.71 46.84
0.85 1.15 2.00 1.74  47.04
0.87 1.12 1.99 1.77 4721
0.88 1.10 1.98 1.80 47.37
0.90 1.08 1.98 1.83  47.51
091 1.06 1.97 1.86 47.64
0.93 1.04 1.97 1.89 47.77
0.94 1.05 1.99 1.90 47.72
0.97 1.00 1.97 1.97 48.04
1.00 0.97 1.97 2.03 48.27
1.01 0.96 1.96 2.06 48.36
1.03 0.93 1.96 2.11 48.55
1.05 0.93 1.98 2.12  48.52
1.06 091 1.97 2.18 48.71
1.08 0.88 1.96 223  48.89
1.08 0.86 1.94 226 49.05
1.09 0.86 1.95 227 49.04
1.11 0.84 1.94 232 49.20
1.12 0.82 1.93 237 4933
1.13 0.80 1.93 242 4945
1.15 0.80 1.94 244 4947
1.17 0.78 1.94 2.50 49.61
1.19 0.75 1.94 2.57 49.76
1.20 0.78 1.98 2.55 49.60
1.15 0.74 1.89 256 49.88
1.16 0.73 1.89  2.60 49.96
1.17 0.74 1.91 2.58 49.87
1.19 0.72 1.90 2.65 50.02
1.19 0.70 1.90 270 50.11
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P
ksf

1.87
1.86
1.84
1.83
1.81
1.80
1.78
1.77
1.75
1.75
1.73
1.72
1.70
1.68
1.65
1.65
1.65
1.61
1.59
1.57
1.56
1.54
1.53
1.52
1.50
1.52
1.49
1.47
1.46
1.45
1.46
1.44
1.42
1.40
1.41
1.39
1.37
1.37
1.37
1.36
1.35
1.38
1.31
1.31
1.32
1.31
1.30

Q
ksf

0.26
0.26
0.28
0.28
0.29
0.30
0.31
0.31
0.32
0.33
0.33
0.34
0.35
0.36
0.37
0.39
0.40
041
0.42
043
043
0.44
0.45
0.46
0.46
0.47
0.48
0.50
0.50
0.52
0.52
0.53
0.54
0.54
0.55
0.55
0.56
0.57
0.57
0.58
0.59
0.60
0.57
0.58
0.58
0.59
0.60
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Test Readings for Spécimen No. 2

Def.
Dial Load Load Strain
No. in. Dial Ibs. %
64 0.3672 47.271 446 7.0
65 0.3795 47.713 45.1 7.2
66 0.3917 48.157 455 715
67 0.4040 49.044 464 7.7
68 0.4162 49.768 47.1 8.0
69 0.4285 50.144 475 8.2
70 0.4407 50.655 480 8.4
71 0.4652 51.063 484 8.9
72 0.4775 51.983 494 92
73 0.5020 53.032 504 9.7
74 0.5142 53.593 51.0 99
75 0.5387 54.399 51.8 104
76 0.5510 54.881 523 10.7
77 0.5755 55.785 532 11.2
78 0.6000 56.633 540 11.7
79 0.6122 57.097 545 119
80 0.6367 57.924 553 124
81 0.6612 58.636 56.0 12.9
82 0.6735 59.258 56.6 13.2
83 0.6980 59.894 573 13.7
84 0.7103 60.316 577 13.9
85 0.7225 61.012 584 142
86 0.7470 61.787 59.2 147
87 0.7593 62.328 59.7 149
88 0.7838 63.017 604 154
89 0.8083 63.545 609 159
90 0.8205 64.048 614 16.1
91 0.8328 64.441 61.8 164
92 0.8573 65.136 62.5 169
93 0.8818 65.948 633 174
94 0.9063 66.397 63.8 179
95 09185 66.782 64.2 18.1
96 0.9430 67.570 649 18.6
97 0.9675 68.032 654 19.1
98 0.9798 68.758 66.1 194
99 1.0165 69.738 67.1 20.1
100 1.0531 70.587 68.0 209
September 2012

Deviator Minor Eff. Major Eff. Pore

Stress Stress Stress 1:3  Press.
ksf ksf ksf Ratio psi
1.20 0.71 1.91 270  50.10
1.21 0.70 1.91 272 50.13
1.21 0.69 1.90 276 50.22
1.23 0.68 1.91 2.81 50.28
1.25 0.69 1.93 282 50.24
1.25 0.67 192 286 50.33
1.26 0.66 1.92 290 50.38
1.26 0.67 193 2.88 50.35
1.28 0.66 1.94 293 50.40
1.29 0.67 196 295 50.38
1.30 0.66 196 298 5044
1.31 0.66 197 298 5041
1.32 0.65 1.97 3.02 5046
1.33 0.66 1.99 3.00 50.39
1.34 0.65 1.99 3.06 5049
1.35 0.67 2.01 3.02 5038
1.35 0.65 