Appendix B-10

Landfill Report for Trench 12 Supplement



Appendix B
January 8, 2010 US Ecology
TSCA Renewal Application

~ SUPPLEMENT
LANDFILL REPORT FOR
TRENCH 12

USEcology Nevada

an American Ecology company

Hazardous Waste Management Facility
Beatty, Nevada

Nevada Hazardous Waste Treatment, Storage and Di§posal Permit
NEV HW0019, USEPA ID #NVT330010000

Prepared by:

| ‘AquAeTer‘

7340 East Caley Avenue
Centennial, CO 80111

.October 2007




WMT 330 O/o oo
3

T oo / -
TaCA ~Z

SUPPLEMENT

- LANDFILL REPORT FOR TRENCH 12

US Ecology Nevada, Inc.
Hazardous Waste Management Facility

Beatty, Nevada

Nevada Hazardous Waste Treatment, Storage and Disposal Permit

NEV HW0019, USEPA 1D #NVT330010000

October 8, 2007



USEN, Beatty, NV Facility SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019

CERTIFICATION

I certify under penalty of law {hat this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information ‘submitted is, to be the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fine and imprisonment for knowing violations.

US Ecology Nevada Representative: ZZ/MAAQI\Q Date: /O r/IO/O +
Printed name: Z‘o A —l: m @ C'c.\'.c. -—>

Title: QQEM, m(‘ ﬂhgf <

Nevada Professional Engineerw Date: & (X1~ 20" |-

073113



USEN, Beatty, NV Facility SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019 -

TABLE OF CONTENTS

CERTIFICATION ,
TABLE OF CONTENTS i
LIST OF FIGURES i
LIST OF TABLES ii
LIST OF ATTACHMENTS : i
1. PURPOSE OF THIS SUPPLEMENT 1
2. FACILITY INFORMATION 6
3. AREAS OF DESIGN REFINEMENT 9
4. TRENCH 12 LOCATION WITHIN LEASED PROPERTY 11
5. CONSTRUCTION QUALITY ASSURANCE ' 13
5.1 CONSTRUCTION QUALITY ASSURANCE PLAN ....ccootriecreerirtreeemeeeseneseeeneneas 13
5.2 CONSTRUCTION MATERIALS PROPERTIES............ccooeucuee.e. reetetere s aes 13
5.2.1 Liner System MaterialS............coceerermurecrersrscsresssessesensesessessene eeereaes et r s nanes 13
5.2.2 LiDer SubGrade......ccoceeiniiiieieirecirieeterteeree et ee et anae s e saeesrr e s nn e eas e e b nes 14
5.2.3  SumpP GIAVEL ..ottt e e st se et aa et 14
6. LEACHATE MANAGEMENT l ' 16
6.1 LCRS/LDS DESIGN......cciiiiesteeneireeceeeestsse e etetesssessssassesesessasssessssmsssesssnsnssssssessns 16
6.2 LEACHATE MANAGEMENT ......oo ittt et et esesene et eneae SR 16
7. EXCAVATION STABILITY 18
8. SURFACE-WATER MANAGEMENT 19
8.1 - DURING OPERATIONS .......ccocoitmrrcrcerrnenene Ereateeeetee ettt n s e e s e be e enean e e earae 19
8.2  POST-CLOSURE........coottnretrrieeteterteseeeeaesseneste st e e s s sssssssestssseseesse s saessessensasesseen 19
9. CONSTRUCTION HEALTH AND SAFETY 20
9.1 MAGNETIC (GEOPHYSICAL) SURVEY ....cociririrrirereeneeeseeeeeeensessssenessesessessenen 20
9.2 CONSTRUCTION HEALTH AND SAFETY PLAN ..ot 20
10. SITE ACCESSIBILITY 22

11. REFERENCES ' 23

073113 i



USEN, Beatty, NV Facility SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019

LIST OF FIGURES

Figure 1: Site LoCation Map ... ..ottt s et se e e e ses e sessns s sa e s e s s s e s snnas 8

LIST OF TABLES

Table 1: Correlation Between 1996 Design Documents and 2007 Final Design Documents .....10

LIST OF ATTACHMENTS
Attachment 1: Trench 12 Soil Testing Results
Attachment 2: Results of Geophysical Survey of Trench 12 Area
Attachment 3: Supplemental Engineering Calculations
e Slope Stability Evaluation with Surface Soil Improvement
e Liner Stresses (sidewall liner materials)
e Anchor Trench Stresses
e LCRS Infiltration Rate
e LCRS Flow Capacity and Pump S‘izing
e LDS Flow Capacity and Pump Sizing
e LCRS Gravel Hydraulic Conductivity
Attachment 4: Construction Quality Assurance Plan for Trench 12
e Appendix A - Above-Grade Facility Design Drawings
e Appendix B -Construction Materials Specifications

e Appendix C - Construction Methods Specifications

073113 ii



USEN, Beatty, NV Facility SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019

1. PURPOSE OF THIS SUPPLEMENT

This Supplement to the Trench 12 Landfill Report (Supplement) and attachments present the
Final Design for the Trench 12Q1andﬁ]1 at the US Ecology Nevada, Inc. (USEN) hazardous waste
management facility located near Beatty, Nevada (see Figure 1). This is a supplement to the
1994 “Section IV.D, Léndﬁll Report, US Ecology, Inc., Beatty, Nevada” (Landfill Report) (USE,
1994) that was provided to the Nevada Division of Environmental Protection (NDEP). Another
component of the previous Landfill Report was the March 1996 “Cell 127Design Report” (TRC
Environmental Solutions, 1996), as specifically cited in the 2005 RCRA Permit. The 1996
Design Report was provided in response to an NDEP letter dated September 22, 1995 (NDEP,
1995) that requested certain additional information with regard to the Trench 12 design. The
1994 Landfill Report, 1996 Design Report, and the resolution of Nevada Division of
Environmental Protection (NDEP) design-related comments and questions (as cited in the 2005
RCRA Permit) comprise the 1996 Trench 12 Design (1996 Design) referenced in this
Supplement.

The 1996 Design was given conditional approval by NDEP in the 1998 RCRA Permit and the
renewed 2005 RCRA Permit. That approval was subject to satisfactory completion of the
design-related conditions contained in Section 7.12 of the RCRA Permit. In general, the
conditions under which approval was granted include finalization of certain design drawings and
plans, completion of certain materials tests, and completion of a geophysical survey of the

Trench 12 location.

USEN has completed the Final Design for disposal Trench 12 and presents the final design in
this Supplementf, which includes the attached “Construction Quality Assurance Plan for
Trench 12” (CQA Plan). This Final Design differs from the conditionally approved 1996
Design as needed to satisfy the design-related conditions contained in the RCRA Permit and to
accommodate minor changes in the USEN plan for the relationship between disposal
Trenches 11 and 12. Also, during 2007, USEN renewed its lease agreement with the State of
Nevada for the property that is occupied by the Beatty' facility, including the location of
Trench 12. The Treﬁch 12 site area is referred to as Area C in the lease agreement. The terms

of the renewed lease allow USEN to more effectively utilize the portion of its leased property
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between the southern limit of waste disposal in new Trench 12 and the northern limit of the

adjoining closed low-level radioactive waste (LLRW) disposal area.
This Supplement consists of the following components:

e Supplement — Trench 12 Landfill Report;

o Attachment 1 - Trench 12 Soil Testing Results;

e Attachment 2 - Results of Geophysical Survey of Trench 12 Area;

e Attachment 3 - Supplemental Engineering Calculations;

e Attachment 4 — Construction Quality Assurance Plan for Trench 12.

Attachment 4, the CQA Plan, also includes the following appendices:

e Appendix A - Above-Grade Facility Design Drawings;
e Appendix B -Construction Materials Specifications; and
e Appendix C - Construction Methods Specifications.

The Supplement and its various attachments present the Final Design for Trench 12 and address
in detail the differences between the conditionally approved 1996 Design and the Final Design.

The specific types of design refinements made are:

o The Final Design incorporates additional design refinements developed through the
process of review and comment by NDEP;

¢ The Final Design addresses the specific conditions of NDEP approval of the 1996 Design
(as presented in Section 7.12 of the RCRA Permit); and

e The Final Design accommodates changes in USEN planning to make more effective use
the its leased property for development of Trench 12 and to facilitate the waste disposal
transition from Trench 11 to Trench 12.

The Supplement is organized to address these areas of design refinement and to present
appropriate supporting documentation. Aspects of Trench 12 design that are not modified in the
Final Design remain in the Design Drawings (CQA Plan Aiipendix A), Construction Materials
Specifications (CQA Appendix B), and Construction Methods Specifications (CQA Plan
Appendix C). These unchanged design aspects are not specifically addressed in this
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Supplement, and the supporting documentation (including calculations) provided in the 1996

Design, as previously reviewed and approved by NDEP, are not included in the Supplement.

Design details that either are olarified or changed between the 1996 Design and Final Design,

and the location where the additional information is provided in this Supplement, are

summarized below.

Changed Design Details How Addressed Information Location
Design details developed in compliance with RCRA Permit conditions
7.12.2 | Subgrade hydraulic Laboratory testing for site soil Section 5.2.2, and
conductivity materials. Attachment 1
requirement
Additional test results to
be provided as indicated
herein.
7.12.3 Stress-strain testing On June 28, 2007, NDEP Section 5.2.1,
for liner materials confirmed that this requirement -
would be satisfactorily addressed Sn?iA Pla, Al?p endix B,
by providing the manufacture’s
quality control results for liner Attachment 3
materials used.
7.12.4 | Submit complete set The final design, including CQA Plan, Appendix A
of final design drawings and specifications, is
drawings provided in the CQA Plan.
7.12.5 | Submit QA/QC Plan | QA/QC requirements for Section 5.1, and
- | for Trench 12 Trench 12 construction are .
construction provided in the CQA Plan. gQ]? al;ls.lé Appendices
7.12.7 | Demonstrate capacity | On June 28, 2007, NDEP (RAP to be provided
to store runoff from confirmed that this requirement separately)
design storm would be satisfactorily addressed
by Response Action Plan (RAP)
language.
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' Changed Design Details How Addressed Information Location
7.12.8 | Sump gravel hydraulic | Laboratory testing for site soil Section 5.2.3,
cond.ucnvny ; materials. Attachment 1, and
requirement
Attachment 3
Additional test results to
be provided as indicated
herein.
7.12.11 | Magnetic survey of A geophysical survey of the Section 9.1, and
Trench 12 area Trench 12 area was conducted
during July 2007. Attachment 2

Other design changes

Trench 11 — 12 relationship

The 1996 Design merged the
disposed waste footprints and

Section 4, and

1 .
final covers of the two trenches; CQA Plan, Appendix A
the Final Design merges a small
portion of the final covers, but not
the waste footprints.

Separation between Trench 12 The 2007 lease agreement with Seéiion 4, and

waste disposal and cover Nevada allows Trench 12 to more .

footprints and the closed LLRW | closely approach the closed CQA Plan, Appendix A

area LLRW area in the Final Design.

Trench 12 LCRS and LDS areas | The Final Design provides a Section 6,

!arger total trench area, and Attachment 3, and
increases the leachate volume to ]

be managed by the LCRS/LDS. | CQA Plan, Appendix A
The Final Design accommodates

the leachate volume increase.

Note: Compliance schedule items 7.12.1, 7.12.6, 7.12.9, 7.12.10, and 7.12.12 in the RCRA
Permit either require no design-related response or will be addressed in later submittals to

NDEP.

In addition to these areas of design refinement, this Supplement also addresses questions related

to landfill design and operations posed by the Nevada State Health Division, the agency
responsible for long-term custodial care of the closed LLRW disposal facility that adjoins leased

Area C and Trench 12. These questions pertain to the following topics.
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e [Excavation stability —Trench 12 excavation stability, as an influence on the long-term
stability of the closed LLRW disposal cells. (Section 7)

e Surface-water management - Management of surface-water originating within Area C
from the presence of operating or closed Trench 12, as an influence on the long-term
stability of the closed LLRW disposal cells. (Section 8)

e Health and safety — Health and safety issues for Trench 12 construction and operations
personnel as related to the presence the closed LLRW disposal cells, including known
and unknown disposed materials. (Section 9)

e Accessibility — Access to the closed LLRW facility for inspection and custodial care, as

affected by Trench 12 construction, disposal operations, and post-closure configuration.
(Section 10)
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2. FACILITY INFORMATION

The USEN Beatty, Nevada Hazardous Waste Management Facility is located approximately 100
miles northwest of Las Vegas in a remote and arid desert region. The facility is operated by
USEN under Hazardous Waste Management Permit NEV HW0019 (2005 RCRA Permit) and is
permitted to manage wastes regulated under the Resource Conservation and Recovery Act
(RCRA) and Toxic Substances Control Act (TSCA). At the time of preparation of this
Supplement to the Landfill Report, the active waste disposal trench is Trench 11. Trench 12 is
planned as the next waste disposal trench on the property leased by USEN from the State of
Nevada. The adjacent low-level radioactive waste (LLRW) management units, south of the
Trench 12 location (as shown in Drawing NV12-07-002, CQA Plan Appendix A) has closed.
The closed LLRW facility is owned and managed by the State of Nevada. Post-closure care for
the LLRW facility is provided by the State. |

Thé lease agreement between USEN and the State of Nevada (land owner) for the property
occupied by the Beatty hazardous waste disposal facility was modified in April 2007 with regard
to the requirements for waste disposal in the 12.6-acre (approximately) area identified as Area C.
Area C is the location of new Trench 12. The lease agreement modification identifies the entire
12.6-acre Area C as “for the disposal of hazardous waste” and references the RCRA Permit as
the document that establishes the requirements for waste disposal dimensions, design,
construction, and operation. In accordance with the provisions of the 2007 lease agréement and
the 2005 RCRA Permit, USEN has developed the necessary F inai Design and supporting
documentation for Trench 12 in order that this information may be included in a RCRA Permit

modification.

The Trench 12 areal footprint is approximately 11.2 acres. The disposal trench will be
approximately 1,350 feet long with a width that varies between approximately 225 and 430 feet.
The trench will extend 75 feet below the original ground surface at 0.5:1.0 (Horizontal: Vertical)
slopes, and upon completion will rise 75 feet above the original ground surface. Trench 12 will
have a bottom and sidewall liner system that incorporates primary and secondary liner and

leachate collection and recovery systems. The trench, including below-grade and above-grade

073113 6



USEN, Beatty, NV Facility . SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019

volumes will have an ultimate disposal capacity of approximately 1.65 million cubic yards of

waste material.
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3. AREAS OF DESIGN REFINEMENT

Table 1, Correlation Between (1996 Design Documents and 2007 Final Design Documents,
identifies design aspects and documentation that are modified in the Final Design, and identifies
the locations within the Supplement and its attachments where the design refinement is discussed
and documented. Table 1 also identifies the specific types of engineering calculations that were
provided in support of the 1996 Design and which of those calculations has been revised to
support the design refinements contained in the Final Design. The specific calculations revised
1n support of the Final Design are listed below and are included in Attachment 3.

Slope Stability Evaluation with Surface Soil Improvement

o Liner Stresses (sidewall liner materials)

e Anchor Treﬁch Stresses

e LCRS Infiltration Rate
e LCRS Flow bapacity and Pump Sizing

e LDS Flow Capacity and Pump Slzmg

e LCRS Gravel Hydraulic Conductivity
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Table 1

Correlation Between 1996 Design Documents and 2007 Final Design Documents

Included in Revised in Revised in
1994 Landfill Report Chapter or Appendix 1994 Landfill] 1996 Design 2007 Final | Information Location in Final Design Documents
Report Report Design
1.0 |List of Hazardous Waste: . NA
2.0 |Landfill Operating Procedures . NA
3.0 |Wind Dispersal Control It . NA
4.0 [Run-On/Run-Off Control Systems . - NA
5.0 {Liner System Description ] . Section 5 and Attachment 4 (CQA Plan)
6.0 [Above Grade Design . . (to be provided with final cover design)
7.0 |Inspection . NA
8.0 (Closure . . (to be provided with final cover design)
A [Landfill Cell Design Plans . . Attachment 4 - CQA Plan (Appendix A)
B [Waste Location Map and Grid System . NA
C {Drainage Diversion Ditches Drawings . NA
D  |Drainage Diversion Ditches Design Calculatio] . NA
E |MTR Equivalency Demonstration . L3 NA
F  |Method 9090 Compatibility Data . NA
G |Retrofilleted Sump Riser Diagrams . NA
H (Leachate Monitoring and Recording Log . NA
I {Response Action Plan . . (to be provided in separate document)
J  |Leachate Removal Pump Specification . . Section 6 and Attachment 3
K |Design Calculation for Loads D NA
L [Converse Consultants Foundation Soils Report] . NA
M |Infiltration Test Method . NA
N  |Permesbility Test Method . NA
o Fa&.:tor of Sa.fcty. Calc.ulations for Side Slopes . NA
P |Cell Specifications . . Attachment 4 - CQA Plan (Appendices B & C)
Q ;:gea:l;anb;l:tty Analysis for Cell Above Grade . . Attachment 3
R {Cell 12 Design Calcu}ations
- Slope Stability Final Configuration . . NA
- Slope Stability Interim Configuration . . NA
- Surficial Sloil Improvement . L . Attachment 3
- Settlement . . NA
- Liner Stresses . . . Attachment 3
- Anchor Trench . . . Attachment 3
- Sump and Riser Design . . NA
- LCRS Flow Capacity and Pump Sizing . . . Attachment 3
- LDS Flow Capacity and Pump Sizing . . . Attachment 3
- Suxfac&;, Water Management . . . (to be provided with final cover design)
- Erosion Control . . . 4 (to be provided with final cover design)
S |Geotechnical Investigation for Cell 12 . NA
T |Cell 11 Intermediate Cap . NA
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4. TRENCH 12 LOCATION WITHIN LEASED PROPERTY

During 2007, USEN renewed jts lease agreement with the State of Nevada for the property
occupied by‘the Beatty facility, including the 12.6-acre Area C (location of new Trench 12). The
terms of the new lease allow USEN to consider technically appropriate ways to effectively utilize
the portion of its leased property between the southern limit of hazardous waste disposal in new
Trench 12 and the northem limit of the adjoining closed LLRW disposal area.

In the 1996 Design, a “horizontal control line” defined the limit of excavation at ground surface.
The borizontal control line, or HCL, also defined the hoﬁzontal limit of hazardous waste disposal
in Trench 12. In that design, the HCL on the south side of Trench 12 was at least 150 feet from
the horizontal limit of the closed LLRW disposal cells on the adjoining State property. This
separation between Trench 12 and the closed LLRW. cells was consistent with the terms of the
Area C lease agreement at the time the 1996 Design was developed. The area of the Trench 12

foc;tpn'nt at ground level (i.e., the area inside the HCL) was about 8.2 acres.

The 2007 lease agreement did not include a specific restriction (offset) v:)n hazardous waste
disposal along the boundary with the LLRW disposal cells. Instead, the 2007 lease agreement
"identifies the entire 12.6-acre Area C as “for the disposal of hazardous waste” and references the
RCRA Permit (rather than the lease agreement) as the document that establishes the
requirements for waste disposal dimensions, design, construction, and operation. The Final
Design includes an HCL that is as near as 50 feet from the horizontal limit of waste disposal in
the LLRW cells. The area inside this larger Trench 12 HCL, marking the excavation footprint at
ground level, is about 11.0 acres. The larger HCL allows placement of a larger waste volume in
Trench 12, while providing the necessary geotechnical stability and worker protections during

construction, disposal operations, and after closure.

The 1996 Design also included some above-grade (i.e., above natural ground level) waste
disposal in the narrow area between Trenches 11 and 12. The 1996 design included constructing
" a double-liner system approximately at ground level to join the Trench 11 and 12 subgrade liner
systems. The Final Design maintains the approximately 50-feet wide separation between the

Trenches 11 and 12 and does not include hazardous waste disposal within the above-grade area
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between the two trenches. For convenience of construction and to maintain stable final cover
slopes, the final covers of the two trenches will merge in the area between the trenches, but only

clean cover soil will dccupy the 50-feet wide area between the trenches.

In accordance with the lease agreement, this Supplement and attachments (subsequent to NDEP
approval) will establish the requirements for waste disposal dimensions, design, construction,

and operation and will be referenced in a RCRA Permit modification.
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5. CONSTRUCTION QUALITY ASSURANCE

5.1 CONSTRUCTION QUALITY ASSURANCE PLAN

The quality assurance/quality control (QA/QC) plan required by Compliance Schedule item
7.12.5 of the RCRA Permit is provided as the CQA Plan in Attachment 4 to this Supplement.
The CQA Plan provides a description of the primarily administrative aspects of quality assurance
(e.g., project position descriptions and responsibilities, meetings, and reporting). Appendices B
and C to the CQA Plan provide construction materials and construction methods specifications,

respectively.

5.2 CONSTRUCTION MATERIALS PROPERTIES

Compliance schedule items 7.12.2, 7.12.3, and 7.13.8 contain specific testing requirements for
construction materials. The results of materials testing are summarized below and the actual
laboratory testing results are included in Attachment 1. Also, some material testing is underway
at the time this Supplement was being prepared for submittal to NDEP. The results of those
additional tests will be provided separately to NDEP on a schedule consiste;t with RCRA Permit

requirements.

5.2.1 Liner System Materials

Compliance schedule item 7.12.3 requires that the results of “stress-strain tests on the liner
materials” be submitted to NDEP. On June 28, 2007, NDEP confirmed that this requirement will
be satisfactorily addressed by including the liner material manufacturer’s quality control results
for the various liner system components in the project design and construction documents.
Appendix B to the CQA Plan (Attachment 4) includes specifications for liner materials based

upon the materials properties of the following specific materials.

Geosynthetic clay liner CETCO Bentomat DN

Geomembrane GSE HD Textured and Single-Side Textured HDPE FML
Geocomposite GSE FabriNet and Fabrinet UF |

Geotextile GSE NW8, NW10, and NW12

Geonet GSE Hypermet
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The updated liner strength calculations included in Attachment 3 to this Supplement were made
using the properties of these specific materials. By these calculations, it was determined that the
liner system (and its individual members) will perform satisfactorily under the conditions
considered by the calculations ¢and as demonstrated and accepted by calculations contained in
the 1996 Design). If alternative materials are proposed by the contractors retained by USEN to
construct Trench 12, the Project Engineer (or other qualified person retained by USEN) will
verify that the alternative materials have physical properties that are at least equivalent to those
specified.

The formal results of physical properties testing by the manufacturer(s) of materials used for
Trench 12 liner construction will be included in the project construction documents to be

submitted to NDEP.

5.2.2 Liner Subgrade

The hydraulic conductivity requirement for the liner subgrade (per Section 7.12.2 of the RCRA
Permit) is a maximum value of 1 x 107 centimeters per second (cm/sec). USEN arranged for
hydraulic conductivity testing of natural soil materials excavated from the Trench 12 area that
can be used for linér"subgrade material. Recompacted natural materials were determined to have
hydraulic conductivities (see Attachment 1) between 2.6 x 10™ and 3.9 x 107 cm/sec, with the
difference appearing to relate directly to the amount of fine-grained materials (silt and clay) in
the material. In general, it appears that natural materials can achieve the required hydraulic
conductivity if the fine-grained fraction comprises at least 10 percent of the material. Since the
gradation of the material that actually will be available for construction of the subgrade material
is not certain, USEN is testing mixtures of natural materials and imported fine-grained materials
(primarily from a local natural clay source) that will achieve the specification. The final
specification for subgrade materials will be determined upon completion of this testing. USEN
will provide testing results and the resulting material specification to NDEP in accordance with
Section 7.12.2 of the RCRA Permit. |

5.2.3 Sump Gravel

¥

The RCRA Permit at Section 7.12.8 asks that USEN specify the gravel to be used in leachate
sumps to obtain a “transmissivity” of 10 cm/sec. A calculation identifying the gravel
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“permeé.bi]ity” as 10 cm/sec was accepted previously by NDEP. That gravel permeability is a
conservative, mid-range textbook value considered typical for coarse-grained gravel and was
used as a typical value in calculations for the 1996 Design. Recent materials tests by USEN have
determined that a permeability between 1.0 and 2.0 cm/sec can be achieved using screened
gravel from the Trench 12 excavation. This range also is conservative and is adequate to handle
leachate flow in the LCRS and LDS systems. A calculation included in Attachment 3 shows that
a gravel permeability specification of 1.0 cm/sec or higher is acceptable in the design application
for LCRS collectors and sump and LDS sump.

Sump gravel testing results are provided in Attachment 1.
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6. LEACHATE MANAGEMENT

Leachate management calculations for the 1996 design were done with the assumpﬁon that
runoff generated by the design storm could be separated into ‘clean water’ that would not be
allowed to come into contact with disposed waste and ‘leachate” that would be allowed to come
into contact with waste (including the initial layer of select fill in the definition of waste). After
further discussions of this subject between USEN and NDEP, it was determined that it is
impractical (and perhaps not possible) to maintain positive separation between in-cell
precipitation and waste inside a disposal cell containing waste. Thus, for the purpoées of the
2007 calculation, all water collected inside a disposal cell containing waste (including select fill)

is considered to be leachate requiring appropriate management.

6.1 LCRS/LDS DESIGN

The following are important details that were considered in the 2007 calculations made to refine
the LCRS and LDS designs.
e The 25-year, 24-hour storm generated about 2.0 inches of precii)itation in a 24-hour

period (NOAA, 1973);

e The sacrificial liner on trench sidewalls will cause all precipitation to collect on and be
managed from the trench/cell floor; and

e All rainwater (or other precipitation) collected inside one or more disposal cells in
Trench 12 (including precipitation on trench sidewalls) will be managed in the respective
disposal cell as leachate.

Other assumptions made to make the LCRS and LDS design calculations are provided in
Attachment 3.

6.2 LEACHATE MANAGEMENT

Compliance schedule items 7.12.6 (requirement for development of a Response Action Plan, or
RAP) and 7.12.7 (requirement to demonstrate that there is capacity to store runoff generated
from a 25-year, 24-hour storm event) are linked requirements. Both refer to liquids collected
inside the waste disposal cell (i.e., leachate) that are to be ad&éssed by the RAP and calculations
that estimate leachate collection volume and pumping requirements. These permit requirements

will be addressed by RAP language describing how leachate will be managed.
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The RAP (to be provided separately at least 60 days prior to accepting waste in Trench 12) will
acknowledge that collected leachate will be used for dust control inside Trench 12. If the
collected leachate volume exceeds the volume that can be used for dust control, any excess

leachate removed from the activé cell will be disposed as a hazardous liquid.

073113 17



USEN, Beatty, NV Facility SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019

7. EXCAVATION STABILITY

The Trench 12 excavation side slopes in the 1996 Design and the Final Design are identical at
0.5:1.0 (H:V) or about 63 degreés. The maximum depth below average ground surface of the
Trench 12 excavation in the two designs also is identical at approximately 75 feet. Extensive
slope stability evaluations were included in the 1996 Design and the supporting design
documentation that are referenced in the RCRA Permit. Since design slopes, depths, and
subsurface materials are unchanged between the 1996 Design and Final Design, the prior slope
stability evaluations are equally applicable to both designs. Important aspects of the slope

stability evaluations are summarized below.

e The 75-feet deep, 0.5:1.0 (H:V) excavation slopes were determined to be acceptably
stable under static loading and pseudo-static loading. Pseudo-static loading simulates the
maximum horizontal acceleration from a seismic event (earthquake) with a 90 percent or
greater probability of not being exceeded in 250 years, per NAC 444.6793.

e Of the possible deep-seated failure planes evaluated, the planes exhibiting the lowest
safety factors (but still higher than minimum requirements) extended-from near the toe of
the excavation slope to about 50 to 60 feet from the excavation crest.

e Considering the excavation crest location (i.e., HCL location) on south side of Trench 12
in the Final Design, this possible failure plane extends just a few feet (horizontally) into
the area of the closed LLRW trenches.

e The period of time during which a deep-seated slope failure of this type is conceivable
will be very brief, likely only a few months in duration, since waste disposal in Trench 12
will begin to buttress the excavation slope, and increase safety factors, as soon as the first
waste is placed against the toe of the south trench side slope.

A calculation verifying acceptable excavation slope stability with the natural, relatively loose
surface soil layer in place (and unimproved) are provided in Attachment 3.
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8. SURFACE-WATER MANAGEMENT

8.1 DURING OPERATIONS

The 1996 Design and Final ]Sesigzl include measures to manage stormwater runoff during
disposal operations and after final closure. During disposal operations, these measures will
include temporary berms and drajnage channels directing runoff to natural or enhanced drainage
channels outside of the facility boundaries. With the exception of the disposal cell bottoms,
neither design includes features intended to cause stormwater retention (ponding) inside or

outside the facility boundaries.

Stormwater falling inside the trench during disposal operations will be managed as leachate.

There are no situations where leachate would be allowed to enter surface water outside the

trench.

8.2 POST-CLOSURE

With regard to post-closure surface-water management, the 1996 Deagn and Final Design
include final covers that essentially are identical. Both final cover des1gns will incorporate
measures intended to manage stormwater runoff from the cover and control cover material
erosion. Stormwater runoff conveyances constructed on both covers lead to stormwater channels
along the base of the cover that lead to natural or enhanced drainage channels outside of the

facility boundaries.

The Final Design will include a corridor about 15-feet wide between the toe of the final
Trench 12 cover and the toe of the closed LLRW site cover that will provide for permanent
routing of surface-water runoff originating on the adjoining portions of Trench 12 and the closed

LLRW site.
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9. CONSTRUCTION HEALTH AND SAFETY

The RCRA Permit includes requirements whose primary purpose is to protect persons involved
in the construction of Trench 12. In addition to providing protection against conditions and
hazards associated with excavation, earthwork, and other common construction activities that
will be required for Trench 12 construction, these RCRA Permit requirements address potential
unique hazards that might be associated with construction near the closed LLRW disposal area.
These Permit requirements include a pre-construction magnetic (geophysical) survey of Area C

and development of a Construction Health and Safety Plan.

91 MAGNETIC (GEOPHYSICAL) SURVEY

A geophysical survey of Area C (except for the part of the area already excavated to more than
20 feet deep) was completed during the design process. The survey purpose was to identify
buried metallic objects potentially related to the closed LLRW area. Features identified as
possible buried metallic objects were exposed by excavation to determine their nature and

appropriate management action.

No materials, metf;iiic or otherwise, related to previous waste disposal activities in the LLRW
" area were identified by the geophysical survey. The metallic objects identified and expésed by
excavation, with one exception, were small objects related to USEN use of Area C for temporary
storage of construction materials, construction equipment, and scrap metal. The exception was
the identification of a buried metal pipe (caisson casing) installed by the U.S. Geological Survey.
That large metallic caisson casing was identified at the expected location. It is an object related
to past investigation of the LLRW area, and is not a waste material. It will be removed by USEN

during Trench 12 excavation.
The report of the geophysical survey is provided in Attachment 2.

9.2 CONSTRUCTION HEALTH AND SAFETY PLAN

Prior to the beginning of Trench 12 excavation, a Construction Health and Safety Plan (CHSP) -
will be prepared and submitted to NDEP. This CHSP will be'implemented during construction
activities and will remain in effect during subsurface disposal activities in Trench 12. The CHSP
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will specifically address monitoring for radioactive decay particles within the excavation,
guidelines to be followed if suspected materials of potential radiological significance are
unearthed, and measures to be employed preventing impacts to existing radiological disposal

trenches. “«
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~ ATTACHMENT 1

TRENCH 12 SOIL TESTING RESULTS
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sironmental xvsnmc:c[ waicr, air, canh

7340 E. Caley Avenue, Ste 200 = Centennial, CO 80111 = Phone (303) 771-9150 = Fax (303) 771-8776
£

December 28, 2007 ' 073113

RCRA Permitting Branch Supervisor

Bureau of Waste Management

Nevada Division of Environmental Protection l D E (g E ” \:\y E
901 S. Stewart Street, Suite 4001
Carson City, NV 89701-5249

JAN 3 - 03
Attn: M. Sree Kailash, CEM, P.E.
RE:  Additional Trench 12 Soil Testing Results — Subgrade Permeability US ECOLOGY NEVADA

&=
\.._____..-'[

US Ecology Nevada, Inc., Beatty NV
EPA ID# NVT330010000, Permit No: NEVHW0019

Dear Mr. Kailash:

Please insert the enclosed pages into Attachment 1, Trench 12 Soil Testing Results, in the copies of the
Landfill Report that were provided to you on October 10®. These pages are the results for hydraulic
conductivity testing of a mixture of five percent (by Weight) local clay mixed with 95 percent (by weight)
natural Trench 12 soil. Also enclosed is a revised vérsion of the Attachment 1 table, “Summary of Soil
Testing Results for Trench 12 Samples.” As the summary table and laboratory results indicate, the five
percent SEP/SAP mixture provides a hydraulic conductivity that is lower than the 1 x 105 cm/sec
requirement for the Trench 12 subgrade. This test result confirms the construction specification for
“Trench liner subgrade, except beneath LCRS Sumps™ that was provided to NDEP in a letter dated
October 30, 2007 (and as reprinted below).

Trench liner subgrade. except beneath LCRS Sumps: Construct the 9-inch thick liner subgrade
by mixing a select soil amendment with native soil satisfying the gradation requirements of
Section 2.2 of Appendix B to the Construction Quality Assurance Plan for Trench 12
(Attachment 4 to the October 2007 Landfill Report). The select soil amendment will be
sepiolite/saponite (SEP/SAP) fines (a product of IMV Nevada, Amargosa Valley, NV)
comprising 5.0 percent, by weight (dry), of the native soil/clay mixture. The mixture will be
placed and compacted to satisfy the specifications included in Section 2.2.

Please contact us if you have any questions with regard to these soil testing results.

Sincerely,

AquAeTer, Inc.

cc: Mr. Robert Marchand, US Ecology Nevada, Inc.
Mr. Simon Bell, American Ecology, Inc.




Summary of Soil Testing Results for Trench 12 Samples

Graln Size (% by weight) ASTM Hydraulic Conductivity Sample Properties Direct Shear Test Sample Properties
D1587
Mazimum Asg“ﬁ:::‘” Hydraulic Cobesion Friction
Sample Number Material Amendment Dry Density M:lnn fure Dry “ Molsture | Difference | Conductivity Dry o Moisture | Difference e Augle
Gravel { Sand | Silt/Clay (peh Content (%) | Density 'MI;D Content | from OMC | (cmv/sec) Density MI;D Content | from OMC (degrees)
(0] (%) | w+ore) ) %) | %o
{(see Note 1) i
June-July 2007 Samples: Trench 12 samples for various trench constrnction objectives (subgrade, sump gravel, surface soll impravement, and final cover)
Zeollte clay (ZC) Imported fines 24.0 23.0 53.0 -
Al Subgrade 310 59.7 93 - 120.5 11.0 123.4 102.4% 9.3 (.7 3.90E-07 - - - - - -
A2 Subgrade 29.0 69.0 2.0 - 1145 6.0 117.0 102.2% 6.1 0.1 2.60E-04 - - - - - -
-
A2 Subgrade 47.0 48.1 4.9 5% PitRun ZC 106.0 7.0 106.5 100.5% 6.8 (0.2) 5.30E-04 - - - - - -
A3 Subgrade 21.0 74.8 42 - 120.0 10.0 119.3 99.4% 10.4 0.4 5.55E-04 - - - - - -
B1 Gravel 97.0 2.6 0.4 -- - - 88.3 (wet) - - - 1.7 - - - - - -
B1 Gravel 98.0 1.6 0.4 - - - 88,1 (wet) - - - 2.1 - - - - - -
C1 Surface soil 14.0 76.7 9.3 - 115.0 9.5 - - - - - 110.9 96.5% 8.7 (0.8) 420 328
C2 Surface soil 20.0 70.9 9.1 - 1i9.0 10.0 - - - -~ - 1142 95.9% 8.4 (1.6) 320 39.9
C1-C2 Surface soil 17.0 72.0 11.0 5% Pit Run ZC 118.0 10.0 - - - - - 112.9 95.6% 10.4 0.4 320 41.1
D1 Cover soil 220 74.7 33 - 118.5 12.0 - - - - - 100.8 85.1% 15.1 3.1 210 345
D2 ngg sott 26.0 68.8 5.2 - 122.5 10.5 - - - - - 101.3 82.7% 12,5 2.0 130 36.7
D1-D2 Cover soil- 30.0 62.6 7.4 5% Pit Run ZC 124.0 9.5 - - - - -~ 103.1 83.1% 13.0 35 270 36.2
September-October 2007 Samples: Possible subgrade improvement samples
Mix £ Trench 12 mntei’inl 37 55 8 5% IMVite 1016 127.5 8.0 1145 89.8% 8.1 0.1 1.15E-05
Mix 2 Trench 12 material 38 51 i 10% IMVite 1016 127.5 8.5 114.9 90.1% 8.5 0.0 6.32E-06 °
Mix 3 Trench 12 material 45 41 14 15% IMYVite 1016 124.5 9.0 112.7 90.5% 1.5 (1.5) 5.54E-06
Mix 4 Trench 12 material 46 42 12 10% SEP/SAP 124.0 9.5 113.0 91.1% 9.1 (0.4) 6.13E-06
Mix § Trench 12 material 45 39 16 15% SEP/SAP 122.0° 10.0 110.7 90.7% 98 (0.2) 6.24E-06
Mix 6 Trench 12 material 47 455 1.5 5% Portland Cement 128.0 7.5 1155 90.2% 73 ©.2) 6.6BE-07
Mix7 Trench 12 material 42 50.2 7.8 5% SEP/SAP 1270 8.0 114.5 90.2% 8.0 0.0 8.34E-06
NOTES Values are not corrected for the presence of over-size materials

Indicates that the test was not run on this sample.

IMVite 1016 and SEP/SAP are clay products of IMV Nevada, Amargosa Valley NV




Particle Size Distribution Report
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COMPACTION TEST RE

PORT

Project No. 07.1243
Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

Client; U.S. Ecology-NV

e Location: Trench 12 Material Mixed w/5% SEP/SAP

MIX Z

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.
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2 6 8 10 12 14
Water content, %
Test specification: ASTM D 1557-00 Procedure C Modified
Oversize correction applied to each point
Elev/ Classification Nat. Sp.G. " - % > % <
Depth USCS AASHTO Moist. | ~° 4in. | No.200
248 7.8
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 128.5 pcf 127 pef
Optimum moisture = 7.5 % 8%
Remarks:

Figure 07-0852
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12/12/2807 12:47 17822698353 CONVERSE CUNSULTANTS
<
; 5% Huriington Ra, Sue 217§
Converse Consultants Monvous - Calfomia 81015
Geotachnlcal Enginesring end Envioamental Sclsnesz Telsphone: {626} 530 1260
Facsimile:(626) 830 1272
LPrajeat Number :07-1243 Project Nama: US Ecology Tasting
Report 1o : J& Cassr Date Recelved: 11 ]
jAttention : Joshus Willams Data of Repon - 12/31/2507
Sampls idantfication ; 67-0852 Reported By:  Jusn L. Mortinex
Sam;:la dascrption: Tranch 12 Matenal w/S% SEP/SAP
O8S: Tast st performed on matetial passing #4, compacted 80% of the mmrrscled meximum d J density M l X '?‘
PERMEABILITY OF FINE GRAINED SOILS
ASTM D 5084, "Mecasurement of Hydrnulic Conductivity of Saturated
Porous Mzterials using & Flexible Wall Permesmctey™ Methed A
’ Aversga
Inilial Height of Semple (inchesy| 4012 4018 4022 4011 4,016
Fmal Height of S=raple (inches)
Initial Diameter of Sample (inches)i 2,489 2402 2411 2402 2402
Finel Diameter of Semple (Inches):
Arcaof Sample{ 3.1416x B /4 4531  in®
Arcaof Semple [Cx 6452F] 20234 © om®
Cell Pressore 25 ot .
Upper Cap Pressures 23 pst
- Lower Cap Pressure: 2 psi
Loss of Head [( F - G ) /0.036 x 2.54% 056  cm
Meximum Dry Density: 127 Ther?
Optimum % Moisturee] 8.0 %
Weight of Sample: 5507 grams
Sample % Moistare: 8.0%
Dry Density [K/[AxC)x3.8095x(t+L/160Y): 1145 thsfi
Samplc % Cm"npacdon fvx100F] . 902 %
. A1 #2 a3 4 #5
Initat Inlet Burerte Reading:) 0.1 0.1 0.1 0.1
Final Infet Bureftc Reading: 226 23.2 22,06 204
Jnitinl Quriet Burett= Reading: 23.0 4.0 24.0 240
Final Cutict Burette Reading: 1.5 6.8 23 i3
Imitial Resding Time:]  5:Z3:00 AM | 2:14:00 AM 1:02:G0 PM 5:30:00 AM
Final Resding Trme:]  9:14:00 AM 1:02:00 PM 4:34:00 PM B:56:00 AM
Elapsed Time [T-S) (H:M:S): 3:51:00 3:.48:00 3:32,00 3:26:00
Elapsed Time (seconds) 13860 13680 12720 12360
Inlct Flow {P-O}: 2.8 3.1 21.9 203
Outlet Flow [R-] (should be ® 5 % of W), 22.8 B2 217 . 20.7
Temperatmre (“C): 9.1 19.8 205 19.6
Correction Factor [-0.02452x Y+ 1495 Y]  1.02667 1.0095 099234 1.01441
Permesbllity [(Ax W x 254}/ (Dx Hx VIx Z}| §.241 E06 8429 E-06 8.448 E-06 §.238 E-06
Aversge Permeability (cm/S):]  8.339 E-06 cm/s R




Summary of Soil Testing Results for Trench 12 Samples

Grain Size (% by weight) ASTM Hydraulic Conductivity Sample Properties Direct Shear Test Snmlpla Properties
D1557
Mazimum | ATX D157 Hydreaulic Cohesion | Friction
Sample Number Material Amendment Dry Density MSilu ture Dry " Moisture | Difference | Conductivity Dry " Moisture | Difference (o0 Angle
Gravel | Sand | SiltVClay @D | Content(%) | Pemsity | poo | Content | romoMC | (covtec) | Density | o | Content | from OMC (degrees)
) (%) | %tor() ) %) | %+ore)
(ree Note 1)
June-July 2007 Samples: Trench 12 samples for various trench construction objectives (subgrade, sump gravel, surface soll improvement, and final cover)
Zeolite clay (ZC) Imported fines 24.0 23.0 53.0 -
Al Subgrade 30 59.7 9.3 - 120.5 11.0 1234 | 102.4% 9.3 (1.7) 3.90E-07 - - - - - -
A2 Subgrade 29.0 69.0 2.0 - 1145 ° 6.0 117.0 102.2% 6.1 0.1 2.60E-04 - - -~ - - -
-~
A2 Subgrade 47.0 48.1 4.9 5% Pit Run ZC 106.0 1.0 106.5 100.5% 6.8 (0.2) 5.30E-04 - - - - - -
A3 Subgrade 21.0 74.8 42 - 120.0 10.0 119.3 99.4% 104 0.4 5.55E-04 - - - - - -
Bl Gravel 97.0 2.6 0.4 - - - 88.3 (wet) - - - 1.7 - - - - - -
B1 Gravel 98.0° 16 0.4 - - - 88.1 (wet)| - - 2.1 - - - - - -
C1 Surface soii 14,0 76.7 9.3 - 115.0 9.5 - - - - - 1109 96.5% 8.7 (0.8) 420 32.8
C2 Surface soil 200 70.9 9.1 - 119.0 10.0 - - - - - 114.2 95.9% 8.4 (1.6) 320 39.9
Ci-C2 Surface soil 17.0 72.0 11.0 5% Pit Run ZC 118.0 10.0 - - - - - 1129 95.6% 10.4 04 320 41.1
D1 Cover soil 22,0 74.7 33 - 118.5 12,0 - - - - - 100.8 85.1% 15.1 1 210 345
D2 Cover'soil 26.0 68.8 52 - 122.5 10.5 - - - - - 101.3 82.7% 12,5 2.0 130 36.7
D1-D2 Cover soil 30.0 62.6 7.4 5% Pit Run ZC 124.0 9.5 - - - - - 103.1 831.1% 13.0 35 270 362
September-October 2007 Samples: Possible subgrade improvement samples
Mix1 Trench 12 material 37 - 55 8 5% IMVite 1016 127.5 8.0 1145 89.8% 8.1 0.1 1.15E-05
Mix2 Trench 12 material 38 51 11 10% IMVite 1016 127.5 8.5 1149 90.1% 8.5 0.0 6.32E-06
Mix 3 Trench 12 material 45 41 14 15% IMYVite 1016 124,5 9.0 112.7 90.5% 7.5 (1.5) 5.54E-06
Mix 4 Trench 12 material 46 42 12 10% SEP/SAP 1240 9.5 113.0 91.1% 9.1 (0.4) 6.13E-06
Mix s Trench 12 material 45 39 16 15% SEP/SAP 122.0 10,0 110.7 90.7% 9.8 (0.2) 6.24E-06
Mix 6 Trench 12 material 47 45.5 1.5 5% Portland Cement 128.0 1.5 1155 90.2% 73 0.2) 6.68E-07
Mix 7 Trench 12 material 42 50.2 78 5% SEP/SAP 127.0 8.0 1145 90.2% 8.0 0.0 8.34E-06
NOTES Values are not corrected for the presence of over-size materials

Indicates that the test was not run on this ssmple.

IMVite 1016 and SEP/SAP are clay products of IMY Nevada, Amargosa Valley NV
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10. SITE ACCESSIBILITY

Trench 12 construction under the Final Design is not expected to have any effect on the LLRW
area south of the fence mark:ing‘the boundary between that area and Area C. Access along the
south side of Trench 12 will be temporarily limited during trench excavation and liner
construction. Passenger vehicle, light truck, or personnel access to the perimeter of Area C and
the adjoining LLRW area will not be prevented by Trench 12 operation (except as access to all
areas of the hazardous waste disposal facility is carefully controlled by USEN).

The interior fence between Area C and the LLRW area might be temporarily removed during
Trench 12 construction. Security for Area C and the remainder of the USEN facility and for the
LLRW area will be maintained during Trench 12 construction by a combination of permanent

and temporarily relocated perimeter fencing and the presence of USEN and security service

personnel.

In the Final Design, a corridor that is about 15-feet wide will remain between the toe of the final
Trench 12 cover and the toe of the LLRW area cover. This dimension is sufficient for vehicular
access along the boundary between the LLRW site and Area C, and also is sufficient for

permanent routing of surface-water runoff originating on the adjoining portions of both sites.

073113 22



Particle Size Distribution Report
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Sample No.: 07-0852
Location: Trench 12 Material Mixed w/5% SEP/SAP
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COMPACTION TEST REPORT
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Maximum dry density = 128.5 pcf 127 pcf
Optimum moisture = 7.5 % 8%
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Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

o Location: Trench 12 Material Mixed w/5% SEP/SAP

MIX 2

Remarks:

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.

Figure 07-0852
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T Fniinglon R, Sue 271}
£/n Converse Consultants Monroue - Calfmia 1016
R F Goowohnical Enginesring ond Enviranmeptal Sclancss Telaphone; (626) 930 1200
Facsimile:(626) 830 1272
kPrn}act Number .07-1243 Project Namea: US Ecology Testing
R Io: JA Catar Date Recelved: 11
jAtienton ; Joshua Willams Date of Report © 12/31/2507
Sampls idsntficetion : 67-0852 Reported By:  Jusn L Martinex
ISample deacription: Trench 12 Material w/5% SEP/SAP
QBS: Tast performed on matetial passing #4, compactsd 80% of the uncorrected maximum dry density M ' X l;Z_
FERMEABILITY OF FINE GRAINED SOILS
ASTM D 5084, "Mecasurement of Hydmulic Conductivity of Saturated
Porous Materials using 2 Flexible Wall Permesmoter™ Method A
' Aversge
Initis) Height of Semple (inchesy|{  4.012 4018 4022 4011 4016
Final Height of Szraple (inches):
Initiz! Diameter of Sample (inches): 2,409 2402 2411 2402 2402
Finel Diameter of Samplc (Inches);
Area of Sample { 3.1416 B /4 4531 in
Arca of Sample [ Cx 6452 20234  em?
' Cell Pressure 25 pst .
Upper Cap Pressures 23 psi
Lawer Cap Pressure: 2 psi
Loss of Head [( F - G}/ 0.036 x 2.54 7056  om
Maximum Dry Dengity: 127 Ibs/B®
QOptimum % Moisture: 8.0%
Weight of Sample: §%0.7 Erams
Sampic % Moisture: 8.6 %
Dry Density [K/[AxC)x3.8095x( 1+L/100)): 1145 the/ft
Samplc % Compaction [M/Ax1001] 902 %
#1 #2 #3 4 #s
{njtiat fnict Burette Rerding: Q.1 0.1 0.1 0.1
Final Inlet Burette Reading: 226 232 32,0 04
Initial Oudet Burette Reading: 24.0 4.0 24.0 2.0
Final Outlct Burette Reading: 1.5 0.8 23 313
Initial Reading Time2]  5:23:00 AM 9:14:00 AM 1:02:00 PM $:30:00 AM
Final Reading Time:] 9:14:00 AM 1:02:00 PM 4:34;00 PM 8:56:00 AM
Elnpsed Time {T-S] (H:M:S): 3:51:00 3:48:00 3:32:00 3:26:00
Elapsed Time (seconds) 13860 13680 12720 12360
Inict Flow {P-OF 225 23.1 219 203
Outlet Flow [R-B] (should be ® 5 % of W): 22.5 232 21,7 20.7
Tempenatare (“C): 19.1 19.8 20.5 19.6
Correction Factor [ -0.02452x Y + 1.495 % 1.02667 1.0095 099234 1.01441
Permesbllity [[Ax W x2.54) /(Dx Hx VIx Z}j 8241 E06 8.429 £-06 8448 E-06 8.238 E-06
Aversge Permesbility (cmi):] 8339 E46 cmfs




AquAeTer

7340 E. Caley Avenue, Ste 200 - Centennial, CO 80111 - Phone (303) 771-9150 - Fax (303) 771-8776

optimizing

cin ironmental resources § water, air, carth

October 30, 2007 073113

RCRA Permitting Branch Supervisor
Bureau of Waste Management

Nevada Division of Environmental Protection
901 S. Stewart Street, Suite 4001 D E @ E U w E
Carson City, NV 89701-5249

. NOV -5 2067
Attn: Mr. Sree Kailash, CEM, P.E.
RE: Additional Trench 12 Soil Testing Results US ECOLOGY NEVADA

US Ecology Nevada, Inc., Beatty NV
EPA ID# NVT330010000, Permit No: NEVHW0019

Dear Mr. Kailash:

Please insert the enclosed pages into Attachment 1, Trench 12 Soil Testing Results, in the copies
of the Landfill Report that were provided to you in our recent (October 10™) meeting in Carson
City. These pages are the results of hydraulic conductivity testing of six different mixtures of
local clay or Portland cement with natural Trench 12 soil samples. Also enclosed is a revised
version of the table at the beginning of Attachment 1, “Summary of Soil Testing Results for
Trench 12 Samples.” As the summary table and laboratory results indicate, each mixture tested
provides a hydraulic conductivity that is less than the 1 x 10° cm/sec requirement for the
Trench 12 subgrade. Based on these results, US Ecology Nevada expects to incorporate the
following details into its plan for Trench 12 construction.

Trench liner subgrade beneath LCRS Sumps: Construct the 36-inch thick liner subgrade by
creating a soil cement mixture comprised of 5.0 percent Portland cement, by weight (dry), and 95
percent, by weight (dry), of native soil satisfying the gradation requirements of Section 2.2 of
Appendix B to the Construction Quality Assurance Plan for Trench 12 (Attachment 4 to the
October 2007 Landfill Report). The mixture will be placed and compacted to satisfy the
specifications included in Section 2.2.

Trench liner subgrade, except beneath LCRS Sumps: Construct the 9-inch thick liner subgrade
by mixing a select soil amendment with native soil satisfying the gradation requirements of
Section 2.2 of Appendix B to the Construction Quality Assurance Plan for Trench 12
(Attachment 4 to the October 2007 Landfill Report). The select soil amendment will be
sepiolite/saponite (SEP/SAP) fines (a product of IMV Nevada, Amargosa Valley, NV)




Mr. Sree Kailash Additional Trench 12 Soil Testing Results
Nevada Division of Environmental Protection Page 2
October 30, 2007

comprising 5.0 percent, by weight (dry) of the native soil/clay mixture. The mixture will be
placed and compacted to satisfy the specifications included in Section 2.2.

Hydraulic conductivity testing .of the 5.0 percent SEP/SAP mixture has not been completed.
However, based on the results of testing of other SEP/SAP mixtures, US Ecology Nevada is
confident that the 5.0 percent SEP/SAP mixture will provide a satisfactory hydraulic
conductivity. The results of the testing of this mixture will be provided to NDEP as soon as
possible.

Please contact us if you have any questions with regard to these soil testing results.

Sincerely,
AquAeTer, Inc.

Project Enginlg

cc: Mr. Robert Marchand, US Ecology Nevada, Inc.
Mr. Simon Bell, American Ecology, Inc.



Summary of Soil Testing Results for Trench 12 Samples

Grain Size (% by weight) ASTM Hydraulic Conductivity Sample Properties Direct Shear Test Sample Properties
‘ D1557
Mazimum ASTM D1ss7 Hydraulic Friction
R A Optimum Coheslon )
Sample Number Materlal A Dry Y1 Molsuture Dry % Moisture | Difference | Conductivity Dry % Moisture | Dilference (psh) Angle
Gravel | Sand | SilY/Clay (peh Content (%) | Density MI;D Content | from OMC | (cm/sec) Density MI;D Content | from OMC (degrees)
) %) | %+or) (30 (%) | %rore)
(see Note 1)
June-July 2007 Samp Trench 12 les for varlous trench construction objectives (subgrade, sump gravel, surface soll improvement, and final cover)
Zeollte ciny (ZC) | Imported fines 24.0 23.0 53.0 - .
Al Subgrade 10 59.7 93 - 120.5 11.0 123.4 102.4% 9.3 (L.7) 3.90E-07 -- - - - - -
A2 Subgrade 29.0 69.0 2.0 - 1145 6.0 117.0 102.2% 6.1 0.1 2.60E-04 - - - - - -
A2 Subgrade 47.0 48.1 4.9 5% PitRun ZC 106.0 7.0 106.5 100.5% 6.8 {0.2) 5.30E-04 - - - - - -
A3 Subgrade 21.0 74.8 42 - 120.0 10.0 1193 99.4% 104 0.4 5.55E-04 - - - - - -
B1 Gravel 97.0 2.6 04 - - - 88.3 (wet) [ — - - L7 - - - - . -
B1 Gravel 980 | 16 0.4 - - — lesiqwey| - - - 21 - - - - - -
c1 Surface soil 14.0 76.7 9.3 - 115.0 9.5 - - - - - 109 96.5% 8.7 (0.8) 420 32.8
C1 Surface soil 20.0 70.9 9.1 - 119.0 10.0 - - - - - 114.2 95.9% B4 (1.6) 320 399
Ci-C2 Surface soil 17.0 72.0 11.0 5% Pit Run ZC 118.0 10.0 - - - - - 112.9 95.6% 104 04 320 41.1
D1 Cover s0il 220 74.7 33 - 118.5 12.0 - - - - - 100.8 85.1% i5.1 i 210 345
D2 Cover sail 26.0 68.8 5.2 - 122.5 10.5 - - - - - 1013 82.7% 12.5 20 130 36.7
Di-D2 Cover soil 30.0 62.6 7.4 5% Pit Run 2C 124.0 9.5 - - - - - 103.1 81.1% 13.0 35 270 36.2
September-October 2007 Samples: Possible subgrade improvement samples
Mix 1 Trench 12 material 37 55 ] 5% IMVite 1016 1275 8.0 114.5 89.8% 8.1 0.1 1.15E-05
Mix 2 Trench 12 material 38 51 11 10% IMVite 1016 127.5 8.5 1149 [ 90.1% 8.5 0.0 6.32E-06
Mix3 Trench 12 material 45 41 14 15% IMVite 1016 124.5 9.0 112.7 90.5% 715 (1.5) 5.54E-06
Mix 4 Trench 12 material 46 42 iz 10% SEP/SAP 1240 9.5 113.0 91.1% 9.1 (0.4) 6.13E-06
Mix 5§ Trench 12 material 45 39 16 15% SEP/SAP 122.0 100 110.7 90.7% 9.8 (0.2) 6.24E-06
Mix 6 Trench 12 malerial 47 45.5 1.5 5% Portland Cement 128.0 1.5 1155 90.2% 73 (0.2) 6.68E-07
NOTES Values are not carrected for the presence of over-size materials

Indicates that the test was not run on this sample.

IMVite 1016 and SBP/SAP aro clay products of IMV Nevada, Amargosa Valley NV
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22 Funtngion Ra, SuRe 217 ]

Menravia - Cafifornis 91016
Telephone: (626) 330 1200
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{Project Number :07-33102-01 Project Narne: U.S. Ecalogy NV
Repontto : Dele Recaived; 1°
Attention Date of Repon :
Sample Identificatian ; 07-07705A (#5289) Reported By: Juan L. Martinez
Sample description; Trench #12 Mateslal mized w/ 5% Invite 1016
OBS: Tes! performed on meterial passing #4, compacled 30% of the uncomectad Maximum dry denshy
PERMEABILITY OF FINE GRAINED SOILS
ASTM D 5084, "Messarement of Hydranlic Conductivity of Sstorated
Porous Matcrials using 2 Flexible Wall Pormeameter” Method A
Averuge
Initial Height of Sample (inches): 4.000 4000
Final Height of Sample (inches): 4,000 4.000
Initial Diamerer of Sample (inches): 2.400 2.402
Final Diameter of Sample (inches): 2.400 2,400
Arca of Sample [ 3.1416 x B* /4 : 4531 in?
Area of Sample [ Cx 6452 ): 28.234 om’
Cell Pregsure; 30 psi
Upper Cap Pressure: 27 pst
Lower Cap Pressure: 262 psi
Loss of Head [(F-G )/ 0.036 x 2.54): 56.44 tm
Maximum Dry Density: 1275 lhs/f
Optimum % Moisture: R0%
Weight of Sample: 5889 grams
Saraple % Mosture: 8.1%
Dry Density [K/AAxC)x3.8095%{1+1./1003}: 1145 Ibs/ft
Semple % Compection DM/Ix100): 89.8 %
#1 £2 #3 &4 #5
Inital Inket Burctic Reading: 0.1 9.1 0.1 0.1
Fingl Falet Burere Reedmg: 165 19.1 19.9 15.6
Initial Qutlet Burette Reading: 24.0 240 24.0 24.0
Final Owilet Burctic Reading: 55 5.1 43 R4
Initial Reading Time:[  4:38:00 AM 7:59:00 AM 11:39:00 AM 3:10:00 PM
Final Reading Time:|  7:45:00 AM 11;15 AM 2:45:00 PM 5:00:00 PM
Elapscd Time [T-51 (H:M:S): 3:07:00 3:16:00 3:06:00 1:50:00
Elapsed Time (seconds) 11220 11760 11160 . 6600
Tnict Flow [P-O): 184 15.0 198 15.5
Dutict Fiow [R-Q] (should be * § % of W): 18.5 ] 13.7 15.6
Teraperamure (~C): 20.1 0.1 195 19.5
Correetion Factor [ -0.02452 x Y + 1495 % 1,00215 1.00215 1.016R6 101686
Permzability [(A x Wx 258 /(DxHx VI xZ]:} 1,012 E-05 9.870 E-06 1.111 E-05 1 471 E-05

Average Permesbility (em/s): L14B E0S cm/s




222 HUntnNgion Ko, Suire 277 ‘
Monmvia - Celitomis 81096

Telephone: (626) 830 1200
Facsimlle:(626) 930 1212

= Converse Consultants

¥ Geotechnicat Engineering and Environments! Sciences

Project Number :07-23102-01 { Project Name: U.S. Ecology NV
Reportio : Date Recelvad: 1
Atterition : Dete of Report ¢

Sample {dentification ! 07-077058 (+8290) Reported By, Jusn L. Martinez

Ssmple description: Trench #12 Materia!l mixed w/ 10% Invile 1016

OBS; Test performed on matedal passing #¢, compacted 90% of the uncomected Maxdmum dry dengity
PERMEABILETY OF FINE GRAINED SOQJLS

ASTM D 5084, "Measurrment of Hydraulic Conductivity of Saturated
Porous Materials using a Flexible Wall Parmeameter™ Method A

Averape
Initial Height of Semple {inches): 4.000 4.000
Final Height of Sample {inches): 4000 4.000
Initial Diamezer of Sample (inches): 2400 2.402
Final Diamefer of S=mplc (inches): 2400 2400
Area of Sample [ 3.1416 x B' 14 ]: 4531 in?
Arcaof Sample [Cx 64521 28234  cw’
Cell Pressuore: 30 psi
Upper Cap Pressure: 27 psi
Lower Cap Pressure: 26.2 psi
Lossof Flead [( F~ G )/ 0.0536 x 2.54): 56.44 em
Maximum Dry Density: 127.5 tos/t
Optimum % Moisture: 85 %
Weight of Sample: 589.5  gmms
Sample % Moistore; 8.5%
Dry Density [R/(AxC)x3.8095x(1-+L/100)]; 114.9 Jos/f?
Sample % Compaction [M/Ix100]: 90.1%
£34 2 #3 #4 A8
Initial Inlet Burette Reading: 0.1 ot 0.1 0.}
Final Inlet Burerte Reading: 15.6 163 152 IS8
Initial Ourlet Buretts Reading: 240 24,0 24,0 24.0
Finzl Qutlet Burctie Reading: 8.3 73 7.8 82
Initial Reading Time:| 4:36:00 AM 7:45:00 AM 11:35:00 AM 3:10:00 PM
Final Reading Time:] 7:45:00 AM £1:15:00 AM 2:55:00 T™M. 6:32:00 PM
Tlapsed Time [T-§] (:MS 3:08:00 3:30:00 3:20:00 322:00
Elspsed Time (seconds) 11340 12600 12000 12120
Inlec Flow [P-OF 1R.4 15.0 19.8 15.5
Outlet Flaw [R-Q] (should be * 5§ % of W) 18.5 188 19.7 15.6
Temperature (*C): 20.9 20.1 15.9 8.5
Corcction Factor { -0.02452x Y + 1,495 |: 0.98253 1.00215 100735 1.01686
Permeabiliy (AR Wx 2.5/ D x Hx VIx 7] 5.471 E-06 6.125 BE-06 6.193 E-06 £.471 E-06
Averape Permeshility (cm/i): 6315 E-06 cm/s




[Sample descriptior; Trench £12 Material mixed W/ 15% invite .
OBS: Test perfonmed on material passing #4, compacled 30% of the uncorrected Maximurm dry density

222 Hunbngton K0. Surte 271

@ Converse Consultants Monrovia - Caifomia 91016
Geotachnical Engineenlng and Enviranmental Sciences Telephone: (626) 830 1200
Facsimfle:(62€) 8930 1212
[Project Number :07-33102-01 , Project Name: U.S. Ecology NV
Report o : Date Received: 1
ention ! Date of Report
Sample dentification : 87-07705C {#8291) . Renported By: Juan L. Martinez

PERMEABILITY OF FINE GRAINED SOILS
ASTM D 5084, "Mcasurement of Hydraulic Condactivity of Samratzd
Porous Materials using s Flexible Wel] Peomeameter® Method A

Initial Reading Time:|  4:35:00 AM 7:55:00 AM I130:00 AM 30000 PM
Final Reading Time:} 7:45:00 AM 11:15 AM 2:45:00 PM 5:00:00 M

Aversgr
Initial Height of Sample (inches): 4,000 4.000
Final Heipht of Sample (inches): 4060 4.000
Initial Diarseter of Sample (inches):| - 2.400 2402 .
Final Dismerer of S2mple (inches): 2.400 2.400
Aren of Sample [ 3.1416 x B 74 |: 4.531 in?
AsesofSample [C = 6,452} 29234 em’
Cell Pressurc: 30 psi
Upper Cap Prossure: 27 psi
Lower Cap Pressore: 26 pai
Lossof Head [(F-~ G )/ 0.036 x 2.54]- 70.56 tm
Mzcimum Dry Density: 1245 s/t
Qptimurm % Moisturc: 9.0 %
Weight of Sample: £76.4 grams
Sample % Moisture: 75%
Dry Density [KA(AXCH.R095x(1+1/100)}: 1127 ths/g’
Sample % Compactdon [M{Tx]00]): 90.5%
81 &2 # w4 a5
Inigal Inled Burette Reading: iR 0.1 0.1 0.1
Final Tnlct Burette Reading: 1.7 12.1 122 il
nitial Qutder Burette Reading: 240 24.0 240 24.0
Final Outict Borctie Reading: 12.5 123 12.0 13.6

Eiapsed Time [T-8) (H:M:S): 3:10:00 3:20:00 3:15:00 2:00:00
Elapsed Time (sceonds) 11400 12000 11700 7200
Inlet Flow [P-O}: 1.6 120 12.1 1.1
Outict Flow [R-Q} (should be = 5 % of W): 115 1.7 12.0 10.4
Temperaturc (*C): 201 20.1 195 195
Comrecton Factor [ 0.02452 x Y + 1495 §: 1.00215 1.00215 1.01686 [.01686
Pormeability [(Ax Wx 2.5 /D xHx VIxZ]| 5.023E-06 4.936 E-06 S.180 E-06 7.026 E06

Average Petmesbility (em/s): 5.541 E-06 cm/z




Project Number :07-33102-01 ' Project Nama: U,S. Ecalogy NV
Report 16 | ¢ Dase Recelved; 1

Attentian ; Date aof Repon :

Sample [dentification : 67-07705D (#82982) Reporied By: Juan L. #artinez

Sample description® Trench 212 Material mixed wi 10% SEP/SAP
OBS: Test perfarmed on material passing #4, compacied 30% of the uncorected Maximum dry denslty

222 Rentagion Rd, Sulte 217

@ @GE’EV&F’S% Consuitants Monrovis - California 81016

Geotechnical Engineering and Environmental Sclepces Telephone: (626) 430 1200
Facsimile:(626) 830 1212

PERMEABILITY OF FINE GRAINED SOTLS
ASTM D 5084, "Measurcment of Hydraulic Conductivity of Saturated
Porous Materials vsing 2 Flexible Wall Permenmcrer” Mcthod A

Average
Tnitial Height of Sample (inches): 4.000 4,000
Final Height of Sample (inches): 4,000 4.000
Initial Diameter of Sample (inches): 2.400 2.402
Final Diamcter of Sample (inches):} - 2,400 2.400
Areaof Samplc [ 3.1416 =B /4 1: 453 in’
Arca of Sempls [ Cx 6.452 ); 20234  cm’
Cell Pressure: 30 psi
Upper Ceap Pressine; 27 psi
Lewer Cap Pressure: 26 psi
Loss of Head [( F - G )/ 0.036 x 2.54]: 70.56 cm
Maximum Dry Density: 124 ths/e’
Optimpm % Muoistura: 9.5%
Weight of Sample: 5864 grams »
Sample % Moisture: 9.1 % '
Dry Density {EAAxCH3.B093x(1+L/100)]: 1130 Ibsrft®
Sampic % Compaction M/Tx100]: 51.) %
#1 #1 #3 #4 #5
Tnitial Inlet Burene Reading: 0.0 0.0 0.0 0.6
Final Infct Burette Reading: 15.1 1535 150 156
Inftial Outler Bursttc Reading: 24.0 240 24.0 24.0
Final Outlet Burenie Readmg: 8.0 8.4 8.9 8.4
Tmitial Reading Time:} 5:50:00 AM 9:33:00 AM 1:14:00 PM 6:46:00 AM
Final Reading Time:| 9:15:00 AM 1:00 PM 4:35.00 PM 10:15:00 AM
Elepsed Time [T-S] (H:M:S): 3:25:00 3:27:00 3:20:00 3:2%:00
Elapsed Trme (seconds) 12300 12420 12000, 12540
Inlet Flow [P-OL 14.1 15.8 15.0 156
Ourlet Flow {R-Q] (should be * § % of W): 15.0 15.6 15.1 15.6
Temperature (C): 20.9 20. 199 19.5
Correction Factor [ -(.02452 x Y +1.495}: 0.98253 1.00215 1.00705 1.01636
Permeability (A xWx 2,58/ (D xAxV)x Z]:|  5.937 E-06 6.156 E-06 6,196 £-06 6.227 E-06
Average Permeability {(em/s): 6.12% E-06 em/s
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Geatechnical Engineerning and Environments! Sclences

222 Hunongton Rd. Sune 217
Monrovia - Cefifornia 81016

Telephone: (526) 830 7200
Faosimita:(626) 8§30 1212

Sample descrpfiart Trench #12 Material mixes wf 15% SEP/SAP )
OBS: Test performed on miaterial passing ¥4, compacied 90% of the uncomeciet Maximum dry density

Project Nurmbey :07-33102-01 Project Name: U.S. Ecology NV
Reportto ; ¢ Date Recefvad: 1-

Attantion ; Date of Repart

Sample identification : 07-07705E (#8293) Reparted By: Juan L. Ajartinez

PERMEARILITY OF FIRE GRANED SOILS
ASTM D 5084, “Mcasurement of Hydrsulic Conductivity of Sarorated
Porous Materials using a Flexible Wall Permeameter” Method A

Avtrage
Initial Height of Sample (inches); 4.000 4.000
Final Heighr oI Semple (inches): 4.000 4.000
Initiat Diameter of Sample (inches): 2,400 2.402
Firml Diameter of Sample {inches): 2.400 2400
Area of Sample [ 3.1416 x B>/ 4 |- 4.531 in®
ArzofSample [Cx 6452]]  29.234  em’
Cell Pressure: 30 psi
Upper Cap Pressure: 27 psi
Lower Cep Pressarc: 26 pei
Loss of Head [( F - G )/ 0.036 x 254 70.56 cm
Meximum Dry Density: 122 ibafft’
Optimum % Moisturz; 10.0 %
Weight of Sarmple: 578.) grams
Sample % Moisture: 2.8 % h
Dry Density [KA(AXC)=3.8095x{1+L/100)): 1107 i
Sample % Compaction [M/Ix100]): 90.7 %
#1 #2 %3 #q #5
Initial Inlet Burcite Reading: 0.0 0.0 0.0 0.0
Final Inlct Buretie Reading: 16.4 159 16.9 15.3
Initiel Quilet Burettc Reading: 240 24.0 240 240
Final Ontlet Burcte Reading: 7.6 8.1 7.1 &7
Initis| Readimg Time:| 5:45:00 AM 9:25:00 AM 1:08:00 PM 6:34:00 AM
Final Readimg Time:| 9:15:00 AM 12:9R PM 4:34:00 PM 10:14:00 AM
Slapsed Time [T-8] (H:M:S): 3:30:00 3:33:00 3:26:00 3:40:00
Elapsed Time (seconds) 12600 12780 12360 13200
Tniet Elow [P-Ol: 6.4 15.9 16.9 133
Qutet Flow [R-Q] {(should be = 5 % of W): 16.4 15.% 16.9 153
Temperature (*C): 212 201 199 19.5
Correction Factor [ 002452 x Y+ 1495 - 0.97518 100215 1.00705 1.01686
Pormeability [(Ax W x2.54) /(D x Fx Vy xZ]:}  6.248 E-06 6.137 E<06 6.778 E-06 5.302 E-06

Average Permeshility (cm/s): 6.241 E-06 cm/s




Converse Consultants

Geofechnical Ergineering end Environments! Sciences

Project Number :07-32102-01 Project Name; U.S, Ecology NV

222 AHuntmgton Rd, Suie 271
Monirovig - Ceffornia 81016

Telephone: (626) 830 1200
Faceimile:(626) 830 1212

epor o ; ¢ Date Received: ¥

Altention Date of Repari :

Sample Identificstion : 07-07705F (£8294)
Sample description: Trench 212 Malerial mixed w/ 5% of Porilang Cement
OBS: Test parformed an materie! passing #4. compacied 80% of the umenrrected Maximum dry density

Reporiag By: Juan L. Marfinez

PERMEABILITY OF FINE GRAINED SOTLS
ASTM D 5084, "Messurement of Hydraulic Conductivity of Saturated
Porous Materials using & Flexible Wall Pormeamttcr” Method A

Averngs
Initial Height of Sample (inches): 4.000 4.000
Final Height of Sample {inches); 4,000 4.000
Initiel Diameter of Sample (inches): 2400 2402
Final Diameter of Semplé (inches): 2400 2,400
Arce of Semple [ 3.1416 x B2/ 4 |: 453 in?
' Areaof Semple [Cx 6.452F: 29234  omd
Ceft Pressure: a0 psi
Upper Cap Pressusc; 38 psi
Lower Cap Pressure: 36 pat
Lossof Hesd [(F-G)/0.036x254):]  14L11  om
Maximum Dry Density: 128 Tos/f
Optimum % Moisture: 7.5%
Weight of Ssmple: 589.7 grame
Ssmple % Moisture: 13%
Dry Density [RA(AXCx3.8095x(1+L/100)}: 1155 os/R?
Sample % Compaction [M/Ix100): 80.2%
;31 #2 #3 #4 45
Initial Inlet Burete Reading: .an a0 ' 0.0 0.0
Final Trlct Burettc Readinp: 9.7 9.9 125 103
Initial Outlet Burette Reading: 240 24.0 24.0 24.0
Final Outlct Buretic Rending; 4.1 142 11.4 13.9
Initia) Reading Time:| 5:25:00 AM  6:12:00 AR 4:30:00 AM 6:46:00 AM
Final Reading Time:] 3:34:00 PM 4:33:00 PM 4:35:00 PM 5:31:00 PM
Elapsed Timc [T-8] (H:M:S): 10:09:00 10:21:00 12:05:00 10:45:00
Elapsed Timc (seconds) 36540 37260 43500 38700
Inlet Flow [P-OF: 8.7 9.9 12.5 103
Outlet Flow [R-Q] (should be ™ 5 % of W): 9.5 9.3 12.6 il
Temperamre (*C): 20,2 . 201 20.1 203
Comrection Factor [ -0.02482 x Y 1495 % 0.9997 1,00215 1.00215 0.9997
Permeability [(Ax Wx 254)/(Dx Hx V) x7Z]:} 6.529 E-07 6.551 E-Q7 7.087 E-07 6,547 E-07
Average Permeubilicy (em/s): 6.679 E-07 emf=




Summary of Soil Testing Results for Trench 12 Samples

Grain Size (% by welght) ASTM Hydraulic Conductivity Sample Properties Direct Shear Test Sample Propertles
ASTM D1557
D1557 Onti Hydraulic Cohesion Friction
Sample Number Material Amendment Maximum Mpl mtum Dry % Molsture | Difference | Conductivity Dry % Molsture | Difference one Angle
Gravel | Sand | Sit/Clay Dry Density C °t'“‘“:; Demlty M];D Content | fromm OMC (cm/sec) Denslty MDD Content | from OMC (psh) (degrees)
@en | SOt | ) | %tor( (Pah ) | %+or@
June and July 2007 Samples;: Trench 12 samples for varlous trench construction objectives (subgrade, sump gravel, surface soll improvement, and final cover)
Zeolite clay (ZC) | Imported fines 24.0 22,0 54.0 -

Al Subgrade 31.0 59.7 93 - 123.5 9.5 1234 99.9% 9.3 (0.2) 3.90E-07 - - - - - -
A2 Subgrade 29.0 69.0 2.0 - 117.0 5.5 117.0 100.0% 6.1 0.6 2.60E-04 - - - - - -
A2 Subgrade 47.0, 48.1 4.9 5% Pit Run ZC 110.0 6.0 106.5 96.8% 6.8 0.8 5.30E-04 - - - - - -
A3 Subgrade 21.0 74.8 42 - 122.5 9.0 i 1§.3 97.4% 10.4 14 5.55E-04 - - - - - --
B1 Gravel 97.0 26 0.4 - - - 88.3 (wet) - - - 1.7 - - - - - -
B1 Gravel 98.0 1.6 0.4 - - - 88.1 (wet) - - - 2.1 - - - - - -
C1 Surface soil 14.0 76.7 9.3 - 116.5 2.0 - - - - - 110.9 95.2% 8.7 (0.3) 420 328
c2 Surface soil 20.0 709 9.1 - 121.0 9.0 - - - - - 1142 94.4% 84 (0.6) 320 39.9

Ci1-C2 Surface soil 17.0 720 11.0 5% Pit Run ZC 118.0 10.0 - - - - - 112.9 95.6% 10.4 0.4 320 41.1
D1 Cover soil 22,0 74.7 33 - 121.0 11.0 - - - - - 1008 83.3% 15.1 4.1 210 345
D2 Cover soil 26.0 68.8 52 - 125.0 9.5 - - - - - 1013 81.1% 12.5 30 130 36.7

D1-D2 Cover soil 300 62.6 14 5% Pit Run ZC 128.0 8.5 - - - - - 103.1 80.5% 13.0 45 270 36.2

September 2007 Samplea: Possible subgrade and/or surface soll improvement samples

Mix 1 Trench 12 material 37 55 8 5% IMVite 1016 130.5 7.0

Mix 2 Trench 12 materia} 38 51 11 10% IMVite 1016 118.5 7.5

Mix 3 Trench 12 material 45 41 14 15% IMVite 1016 129.5 7.0

Mix 4 Trench 12 matecial 46 42 12 10% SEP/SAP 126.0 8.5

Mix$§ Trench 12 material 45 39 16 15% SEP/SAP 126.0 8.5

Mix 6 Trench 12 material 47 45.5 1.5 5% Portland Cement 1320 6.0

W

: Shading indicates that testing is incomplete (as of 10-5-07)
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Project: U.S. Ecology-NV Miscellaneous Testing Proj # 07.3113

Client: U.S. Ecology-NV

Project No:  07.1243
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Figure 07-0430G

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

Client: U.S. Ecology-NV

Project No:  07.1243

Source of Sample: Native
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Particle Size Distribution Report

9/14/07

Date:

Elev./Depth:
‘Figure 07-0705A

MIX 1

Native

Project: U.S.Ecology-NV Miscellaneous Testing Proj.# 07.3113

Client: U.S. Ecology-NV

Project No:  07.1243

Source of Sample:
al mixed w/5% Imvite 1016
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Sample No.: 07-0705A
i ocation: Trench 12 Materi
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Figure
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Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

Project No: 07.1243
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Location: Trench 12 Material mixe!

Sample No.:
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Particle Size Distribution Report
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Date:

Elev./Depth:
Figure 07-0705D
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Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113
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Project No: 07.1243

Source of Sample:
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Figure 07-0705E
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USEN, Beatty, NV Facility SUPPLEMENT - TRENCH 12 LANDFILL REPORT
NEV HW0019

Results of ASTM D1557 Moisture-Density Relationship Testing

073113 1-3



JUL-18-2007 14:34 J.A.CESARE ¢ ASSOC.

2100 P.003

COMPACTION TEST REPORT
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Water content, %
Test specification: ASTM D 1557-00 Procedure B Modified
Oversize cormraction applied {o each point .
Elev/ Classification Nat. % > % <
Sp.G. LL P1
Depth USCS AASHTO Moist. | “F 38In. | No.200
SW-SC 234 34 15 150 | 93
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCR!PTldN
1- d with ¢l di el
Maximum dry density = 123.5 pcf 120.5 pcf Well-graded sand with clay andigrave

Optimum moisture = 9.5 %

Project No. 07.1243 Client: U.S. Ecology-NV
Project: U.S. Ecology-NV Misccllaneous Tcsting Proj.# 07.3113

o Location: USEN-Al

COMPACTICON TEST REPORT

Remarks:

Figure 07-0430A

JOSEPH A. CESARE AND ASSOCIATES, INC.

!



JUL-18~2007 14:35 J.A.CESARE & ASSOC. 2100 P.005

COMPACTION TEST REPORT
ZAY for
120.0 . - 18p.G. =
"’ 127
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" 1100
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: Water content, %
Test specification: ASTM D 1557-00 Procedurc B Modified
Oversize correction applied to each point
Elev/ Classlification Nat. % > % <
Depth Uscs AASHTO Molst. | PO L P 38, | No.200
SP 2.32 NP NP 12.0 2.0
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 117 pef 114.5 pef Poorly graded sand with gravel
Optimum moisture = 5.5 % 6%
Project No. 07.1243 Client: U.S.Ecology-NV Remarks:
Project: U.S. Ecology-NV Miscellaneous Testing Proj.f# 07.3113
e Location: USEN-A2Z
COMPACTION TEST REPORT
| JOSEPH A. CESARE AND ASSOCIATES, INC. | Figure  07:04308,




COMPACTION TEST REPORT
— ZAV fc
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Water content, %
Test specification: ASTM D 1557-00 Procedure A Modified
Oversize correction applied to final results
Elev/ Classification Nat % > % <
) Sp.G. LL Pl
Depth uscs AASHTO Moist. No4 No.200
120
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 110 pcf 106 pcf
Optimum moisture =6 % 7%
Client: U.S. Ecology-NV Remarks:

Project No. 07.1243
Project: U.S. Ecology-NV Miscelianeous Testing Proj.# 07.3113

e Location: USEN-A2 w/5% Zeolite Clay

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.

Figure 07-0605A
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2100 P.007

COMPACTION TEST REPORT
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Test specification: ASTM D 1557-00 Procedurc B Modified
Oversize coirection applied to each point
Elev/ Classification Nat. % > 1% <
.G. |
Depth Uscs AASHTO Moist. | 7% | M P ain. | No.200
sp 233 NP NP 10.0 42
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 122.5 pof 120 pef Poorly graded sand with gravel
Optimum moisture = 9 % 10%
Remarks;

Project No. 07.1243 Client U.S. Ecology-NV
Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

e Location: USEN-A3

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC. |

Figure 07-0430C
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COMPACTION TEST REPORT
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Walter content, % :

Test spacification: ASTM D 1557-00 Procedure B Modificd
Oversize correction applied to each point

Elev/ Classification Na:t. Sp.G. LL . % > % <
Depth uscs AASHTO Moist. 3/8 in. No.200
SP-SM , ‘ 2.36 NP NP 6.0 9.3
ROCK CORRECTED TEST RESULTS UNCORRECTED MATER!AL DESCRIPTION
Maximun dry density = 116.5 pof 115 pef Poorly graded sand with si
Optimum moisture = 9 % 9.5%
Project No. 07.1243 Client: U.S. Ecology-NV Remarks:

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

e Location: USEN-C1

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07-04308
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Water content, %
Test specification: ASTM D 1557-00 Procedure B Modified
Oversize correction applied to each point
Elev/ Classification Nat. % > % <
Depth uSscs AASHTO Molst. | SF-C LL Pl ) amin. | Nozoo
SP-SM 2.34 NP NP 9.0 9.1
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
ith sil |
119 pef Poorly graded sand with silt and grave

Maximum dry density = 121 pef
10 %

Optimum moisture =9 %
ProjectNo. 07.1243 Client: U.S. Ecology-NV Remarks:
Project: U.S. Ecology-NV Misccllaneous Testing Proj.# 07.3113

e Location: USEN-C2

COMPACTION TEST REPORT

Figure 07-0430F

_JOSEPH A. CESARE AND ASSOCIATES, INC.
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Water content, %
Test specification: ASTM D 1557-00 Procedure A Modified
Elev/ . Classification Nat. % > % <
) Sp.G. LL PI
Depth Uscs AASHTO Moist. No.4 No.200
18.0
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 118 pcf
Optimum moisture = 10 %
Remarks:

Project No. 07.1243 Client: U.S. Ecology-NV
Project. U.S. Ecology-NV Miscelianeous Testing Proj.# 07.3113

e Location: USEN-CI and C2 w/5% Zeolite Clay

COMPACTION TEST REPORT

Figure 07-0605C

JOSEPH A. CESARE AND ASSOCIATES, INC.
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Test specification: ASTM D 1557-00 Procedure B Modified
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Elev/ Classification
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3/8 in.

% <
No.200

Sw

239

NP NP
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33

ROCK CORRECTED TEST RESULTS

UNCORRECTED

MATERIAL DESCRIPTION

Maximum dry density = 121 pcf

Optimum moisture =11 %

118.5 pef
12 %

Well-graded sand with gravel

Project No. 07.1243 Client: U.S. Ecology-NV

o Location: USEN-D1

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 073113

Remarks:

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.

Figure 07-0430G
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COMPACTION TEST REPORT
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Test specification:  ASTM D 1557-00 Procedure B Modified
Oversize correction applied 10 each point .
Elev/ " Classification Nat. % > % <
- G. | .
Depth Uscs AASHTO Moist. | SPC LL P 38In. | No.200
SP-SM , 2.34 NP NP 11.0 i52
- ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESC RIPTION'
. . ith si! ]
Maximum dry density = 125 pcf 122.5 pof Poorly graded sand with silt and gravc
Optimum moisture = 9.5 % 10.5 %

Project No. 07.1243 Client: U.S. Ecology-NV
Project: U.S. Ecology-NV Misccllancous Testing Proj.# 07.3113

¢ Location: USEN-D2

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.

Rernarks:

Figure 07-0430H




COMPACTION TEST REPORT
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Project No. 07.1243 Client: U.S. Ecology-NV
Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 073113

» Location: USEN-D1 and D2 w/5% Zeolite Clay

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.
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Water content, %
Test specification: ASTM D 1557-00 Procedure B Modified
Oversize comrection applied to each point
Elev/ Classification Nat % > % <
Sp.G. L i
Depth USCS AASHTO Moist. | F P 38in. | No.200
241 174
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 128 pcf 124 pcf
Optimum moisture = 8.5 % 9.5%
Remarks:

Figure 07-0605D
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Water content, %
Test specification: ASTM D 1557-00 Procedure C Modified
Oversize corection applied o each point
i i % > %<
Elev/ Classification szt. Sp.G. L Pl o . o
Depth USCsS AASHTO Moist 3/4 in. No.200
237 16.0 7.8
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 130.5 pcf 127.5 pef
Optimum moisture = 7 % 8%
Project No. 07.1243 Client: U.S. Ecology-NV Remarks:
Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113 Sampled 9/14/07 ; Native w/5% Imvite 1016 ;
Lab#07-0705A
« Location: Trench 12 Material mixed w/5% Imvite 1016 MIX |
COMPACTION TEST REPORT ‘
JOSEPH A. CESARE AND ASSOCIATES, INC. | Figure (07-0705A




COMPACTION TEST REPORT

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.
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Test specificaion: ASTM D 1557-00 Procedure C Modified
Qversize comection applied to each point
Elev/ Classification Nat. % > % <
' ) Sp.G. LL Pl _ °
Depth USCS AASHTO Moist. 3/4 in. No.200
1.26 12,0 11
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 118.5 pcf 127.5 pcf
Optimum moisture = 7.5 % 85%
Project No. 07.1243 Client: U.S. Ecology-NV Remarks:
Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113 Samled 9/14/07 ; Native mixed w/10% Imvite
; Lab#07-0705B
e Location: Trench 12 Material mixed w/10% Imvite 1016 Mix 2

Figure 07-0705B




COMPACTION TEST REPORT

135
&‘&
N
\\
\\
130 : - N
/// \\ N |
// N \\ i
Y X N
N i
125 \.
G
o N
é \ \\
2 )
3 % N
z N
¢ 120 \ N
AN \\
\\ ™
\\
ZAVor |
Sp.G.=" .
115 26
110 i
3 5 7 9 11 13 15
Water content, %
Test specification: ASTM D 1557-00 Procedure C Medified
Oversize correction applied to each point
Elev/ Classification Nat. % > %<
X Sp.G. LL PI 0 ’
Depth uUscs AASHTO Moist. 3/4 in. No.200
241 23.0 14
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 129.5 pcf 124.5 pcf
Optimum moisture =7 % 9%
Remarks:

Project No. 07.1243 Client: U.S. Ecology-NV
Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

e Location: Trench 12 Material mixed w/15% Imvite Mix 3

COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC.

Figure 07-0705C

Sampled 9/14/07 ; ;Native mixed w/15%
Imvitel1016 ; Lab#07- 0705C
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Test specification:.  ASTM D 1557-00 Procedure C Modified
Oversize comrection applied to each point .
Elev/ Classification Nat. % > % <
. Sp.G. LL Pl )
Depth UscCs AASHTO Moist. 34 in. No.200
2.38 11.0 12
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 126 pcf 124 pef
Optimum moisture = 8.5 % 9.5 %
Project No. 07.1243 Client: U.S. Ecology-NV Remarks:
Project: U.S. Ecology-NV Miscellanecus Testing Proj.# 073113 Sampled 9/14/07 ; Native mixed w/SEP/SAP
; Lab#07-0750D
e Location: Trench 12 Material mixed w/10% SEP/SAP M X 4
COMPACTION TEST REPORT
Figure 07-0705D

JOSEPH A. CESARE AND ASSOCIATES, INC.
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Test specification: ASTM D 1557-00 Procedure C Modified
Oversize correction applied to each point
Elev/ Classificati % > % <
assification Na.t Sp.G. L . Yo . %
Depth USCs AASHTO Moist. 3 in. No.200
237 19.0 16
ROCK CORRECTED TEST RESULTS UNGORRECTED MATERIAL DESCRIPTION
Maximum dry density = 126 pcf 122 pcf
Optimum moisture = 8.5 % 10 %
Project No. 07.1243 Client: U.S. Ecology-NV Remarks:
Project: U.S. Ecology-NV Miscellaneous. Testing Proj.# 073113 Sampled 9/14/07 ; Native mixed with 15%
SEP/SAP ; Lab#07- 0705E
e Location: Trench 12 material mixed w/15% SEP/SAP M X B
COMPACTICN TEST REPORT
Figure 07-0705E

JOSEPH A. CESARE AND ASSOCIATES, INC.
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Test specification: ASTM D 1557-00 Procedure C Modified
Oversize correction applied to each point
Elev/ Classification Nat. So.G L - % > % <
Depth uscs AASHTO Moist. P 3/4in. | No.200
237 210 7.5
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 132 pef 128 pef '
Optimum moisture =6 % 7.5%

Project No. 07.1243 Client: U.S. Ecology-NV Remarks:

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07.3113

e Location: Trench 12 Material Mixed w/5% Portland Cement M | X 6
COMPACTION TEST REPORT

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07-0705F
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Falling Head Permeability

Knight Piésold
CONSULTING Manual of Soil Laboratory Testing (K.H. Head) Section 10.7.2
Project U.S. Ecology-NV Misc.Testing Proj.#07-3113 Project No. 07.1243
Lab No. Date of Test 7/23 - 7/31/07
Sample No.  07-0430A Tested By spb
Location Native, USEN-A1 1800 mi Checked By SPB
Specimen Data
Sample Parameters: Wet Sample Mass, ¢ 7366.5
Dry Sample Mass, g 6739.7
Dry Unit Weight, pcf 123.4
Moisture Content, % 9.3
Specimen Diameter, in. 8.020 mm 203.7
Specimen Height, Coin. 4.119 mm 104.6
Standpipe Diameter in. 0.250 mm 6.4
Specimen Area, in? 50.52 mm’ 32,591.6
Standpipe Area, in.2 0.05 mm? 31.7
Permea_biﬁty Trial Data
Trial Elapsed Initial Final hithy log10(hs/hy) Hydraulic
No. Time Head Head Conductivity
h1 hz k
Sec mm mm m/s cm/sec
1 60240.0 647.0 700 9.243 0.965806 3.8E-09 3.8E-07
2 2580.0 587.0 531.0 1.105 0.043544 4.0E-09 4.0E-07
3 5860.0 53.1 424 1.252 0.097729 3.9E-09 3.9E-07
4 4360.0 424 357 1.188 0.074698 4.0E-09 4.0E-07
5 6600.0 35.7 217 1.289 0.110188 3.9E-09 3.8E-07
Averages ~ 3.9E-09 3.9e-07
General Notes:
k= ——-——-—3'8‘:\:? "L giohim2)  x 1E-05
a= standpipe cross sectional area, mm? L= specimen length, mm
A= specimen cross sectional area, mm? t= elapsed time, minutes
AquAeTer - Cesare Knight Piésold and Co. 8/27/2007




' Knight Piésold Constant Head Permeability
CONSULTING USBR 5605, Amended
Project U.S. Ecology-NV Misc. Testing Proj.#07-3113 Project No. 07.1243
Lab No. Date of Test 7125 - 7/126/07
Sample No.  07-0430B Tested By spb
Location Native, USEN-A2 Checked By SPB

Specimen Data

Target Dry Density, pcf 117.0 Wet Sample Wt. + Tare, Ibs. 16.458 |
Target Density, t/m” NA Tare, Ibs. 0.000
Moisture Content, % 6.1 Wet Sample WL, Ibs. 16.458
Mold Diameter, in. 8.02 Sample Length, in. 4.488
Mold Area, in.2 50.52 Sample Volume, in? 226.7
Mold Area, ff 0.3508 Sample Volume, ft* 0.1312_|
Depth to Mold Bottom,.in. 8.701 - Wet Density, pcf 125.4 .
: : Initial Depth to Plate, in. 4213 .
Normal Stress Range, psf 144
Permeability Trial Data
Normal Stress, psf 144 Héad, cm 11.6
Avg. Depth to Plate, in. 4.252 Consolidated Length, in. 4.449 Wet Density, pcf 126.5
Trial Q Time ‘ Flow Permeability
No. cc sec cc/sec k, cm/sec
1 34.3 240.00 0.143 4.3E-04
2 40.8 360.00 0.113 3.4E-04
3 58.9 540.00 0.109 3.3E-04
4 90.6 1020.00 0.089 2.7E-04
5 148.6 1740.00 0.085 2.6E-04
6 586.4 6840.00 0.086 2.6E-04
7 864.2 5780.00 0.088 2.6E-04
Averages 0.102 2.6E-04
General Notes:
1) Tap water was used as permeant.
2) Flow conditions may vary depending on the particle distribution in the field.
3) The sample was allowed to saturate ovemight prior to initializing flow trials.
4) The sample was prepared by placing the material in three fifts to achieve the desired 100% MDD target density.
AquAeTer - Cesare Knight Piésoid and Co. 8/27/2007




Constant Head Permeability

Knight Piésold
. CONSULTING USBR 5605, Amended
Project U.S. Ecology-NV Misc. kesting Proj.#07-3113 Project No. 07.1243
Lab No. Date of Test 08/22/07
Sample No.  07-0605A Tested By - spb
Location A2 wiTH 59 ZEOLITE CLAY  Checked By SPB
Specimen Data
Target Dry Density, pcf 106.5 Wet Sample Wt. + Tare, Ibs. 18.193
Target Density, /m’ NA Tare, Ibs. 0.170
Moisture Content, % 6.8 Wet Sample Wt., Ibs. 18.023
Mold Diameter, in. 8.02 Sample Length, in. 5.422
Mold Area, in.2 50.52 Sample Volume, in.2 273.9
Mold Area, f 0.3508 Sample Volume, ft* 0.1585
Depth to Mold Bottom, in. 8.701 . : ~ Wet Density, pef- ‘ . - 1137
: ; - Initial Depth to Plate, in. , - 3.279
Normal Stress Range, psf 144
Permeability Trial Data
Normal Stress, psf 144 Head, cm 10.2
Avg. Depth to Plate, in. 0.070 Consolidated Length, in. 8.631 Wet Density, pef 71.4
Trial Q Time Flow Permeability
No. cc sec cc/sec k, cmfsec
1 219.7 3029.00 0.073 4.8E-04
2 396.4 4672.00 0.085 5.6E-04
3 312.6 3875.00 0.081 5.3E-04
4 756.7 9520.00 0.079 5.2E-04
5 557.9 6883.00 0.081 5.3E-04
Averages 0.080 5.3E-04

General Notes:

1) Tap water was used as permeant.

2) Flow conditions may vary depending on the particle distribution in the field.
3) The sample was allowed to saturate ovemight prior to initializing flow trials.
4) The sample was prepared by placing the material in the mold loosely and then lightly tapping the sides of the mold.

AquAeTer - Cesare

Knight Piésold and Co. 8/27/2007




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

£

CLIENT: J.A. Cesare

PROJECT: U.S. Ecology-NV Misc.Testing Proj#07-3113 PROJECTNO. : DV108-59.7

BORING NO. LABNO. :

DEPTH SAMPLE ID:

SAMPLE NO. 00608 (AD) TESTSTARTED : - 08/21/07

SAMPLE TYPE Cal. Liner TEST FINISHED : 08/24/07

CONF. PRESSURE. (psi) 3 SATURATED TEST: YES

MOISTURE/DENSITY BEFORE AFTER
DATA TEST TEST

‘Wt Soil + Moisture (g) 1685.40 1751.80

‘Wt. Wet Soil & Pan (g) 1685.40 2170.70

‘Wt. Dry Soil & Pan (g) 1527.10 1946.00

‘Wt. Moisture Lost (g) 158.30 224.70

Wt. of PanOnly (g) 0.00 418.90

Wt of Dry Soil  (g) 1527.10 1527.10

Moisture Content % 104 14.7

Wet Desity (pcf) . 131.7 " 1378

Dry Density (pcf) : ’ T1193 T 1201 )

Init. Diameter  (in) 3.940 (cm) 10.008

Init. Area (sq in) 12.192 (sq cm) 78.659

Init. Height (in) 4.000 (cm) 10.160

Height Change (in) 0.024 (cm) 0.061

Consol Height (in) 3.976 (cm) 10.099

Area After Consol (sq in) 12.184 (sq cm) 78.609

Vol Before Consol (cu ft) 0.02822 Specific Gravity 2.67

Vol Before Consol.  (cc) 799.2 Assumed? Yes

Change in VoL (cc) 53 ’

Cell Exp. (cc) ‘ 0.0 . Init. Saturation 69.7

Vol After Consol  (cc) 793.9 Imit. Void Ratio 0.397

Vol After Consol  (cu ft) 0.02804 Final Saturation 100.0

Effective Porosity % . 28.43 Final Void Rdtio 0.388

Pressure Difference (psi): 0.00

C= 0.13604 Buret Constant, a 0.920

k, crofs = (C/)*log(h1/h2) Buret Stand 3

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cc cc cm cm cm/sec
0.00 48.0 1.5 50.2 50.2
0.25 45.1 4.7 43.6 43.6 5.5E-04
0.25 422 7.5 375 375 6.0E-04
0.25 39.8 9.8 324 324 5.7E-04
0.25 37.8 11.8 28.1 28.1 5.6E-04
0.25 36.0 13.6 24.2 24.2 5.9E-04
0.25 345 15.1 21.0 21.0 5. 7604
Avg.of Last 4 Rdgs. 5.7TE04
General Test Notes:

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

AquAeTer - Cesare Knight Piésold 8/27/2007



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

CLIENT: J.A. Cesare

PROJECT: U.S. Ecology-NV Misc.Testing Proj#07-3113 PROJECTNO. : DV108-59.7

BORING NO. LABNO. :

DEPTH SAMPLE ID:

SAMPLE NO. 0706058 (AS ) TEST STARTED : 08/21/07

SAMPLE TYPE Cal. Liner TEST FINISHED : 08/24/07

CONF. PRESSURE. (psi) 10 SATURATED TEST: YES

MOISTURE/DENSITY - BEFORE AFTER
DATA TEST TEST

‘Wt. Soil + Moisture (g) 1685.40 1749.80

‘Wt. Wet Soil & Pan (g) 1685.40 2168.70

‘Wt Dry Soil & Pan (g) 1527.10 1946.00

‘Wt Moisture Lost (g) 158.30 22270

Wt. of Pan Only  (g) 0.00 418.90

Wt. of Dry Soil  (g) 1527.10 1527.10

Moisture Content % . 104 . 14.6

‘Wet Density (pcf) ’ : 1317 ) : 1379

Dry Density (pcf) 119.3 ' 1204

Init. Diameter  (in) 3.940 (cm) 10.008

Init. Area (sqin) 12.192 (sq cm) 78.659

Init Height (in) 4.000 (cm) 10.160

Height Change (io) 0.024 (cm) 0.061

Consol. Height (in) 3.976 (cm) 10.099

Area After Consol (sq in) 12.153 v (sqcm) 78.411

Vol Before Consol. {cu ft) 0.02822 Specific Gravity 2.67

Vol Before Consol.  (cc) 799.2 Assumed? Yes

Change in Vol (cc) 73

Cell Exp. (ce) ' , 0.0 Init Saturation 69.7

Vol. After Consol.  (cc) 791.9 Init. Void Ratio 0.397

Vol After Consol (cuft) 0.02796 Final Saturation 100.0

Effective Porosity % 2843 Final Void Ratio 0.385

Pressure Difference (psi): . 0.00

C= ' 0.13638 Buret Constant, a 0.920

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

Permeability Test Trials
Time Cap Pedestal Elevation Total Permeability
Elevation Elevation Head Head k
min. cc cc cm cm cm/sec
0.00 48.7 2.0 50.4 50.4
0.25 459 5.0 442 44.2 5.2E-04
0.25 43.1 7.6 383 38.3 5.6E-04
0.25 40.9 10.0 334 334 5.5B-04
0.25 38.8 11.9 29.1 29.1 5.5E-04
’ Avg.of Last 4 Rdgs. 5.4E04
General Test Notes:

1) Tap water was used as the permeant.
2) Back pressure saturation continued until B’ parameter a minirmm of 0.95.
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Knight Piésold

CONSULTING

Constant Head Permeability

USBR 5605, Amended

Project U.S. Ecology-NV Misc. Testing Proj.#07-3113 Project No. 07.1243

Lab No. ' Date of Test 7/21 - 7/22/07
Sample No.  07-0430D Tested By spb

Location Native, USEN-B1 Checked By SPB

Specimen Data

Target Dry Density, pcf NA Wet Sample Wt. + Tare, Ibs. 37.119 |
Target Density, t/m’ NA Tare, Ibs. 17.813
Moisture Content, % NA Wet Sample WL, Ibs. 19.306 |
Mold Diameter, in. 8.02 Sample Length, in. 7.520
Mold Area, in.2 50.52 Sample Volume, in.® 379.9
Mold Area, f 0.3508 Sample Volume, ft* 0.2198
Depth to Mold Bottom, in. , 8.701 Wet Density, pcf 87.8 .
. o , Initial Depth to Plate, in. 1.181 :
Normal Stress Range, psf’ 144
Permeability Trial Data
Normal Stress, psf 144 Head, cm 1.3
Avg. Depth to Plate, in. 1.220 Consolidated Length, in. 7.481 Wet Density, pef 88.3
Trial Q Time Flow Permeability
No. cc sec celsec k, cm/sec
1 11325 - 29.67 38.2 . 1.7E4+00
2 11325 29.47 38.4 1.7E+00
3 1132.5 29.41 38.5 1.7E400
4 1132.5 29.56 38.3 1.7E400
5 11325 29.73 38.1 1.7E+00
6 11325 29.81 38.0 1.7E+00
7 11325 29.66 38.2 1.7E4+00
Averages 38.241 1.7E+00
General Notes:
1) Tap water was used as permeant.
2) Flow conditions may vary depending on the particle distribution in the field.
3) The sample was allowed to saturate ovemight prior to initializing flow trials.
4) The sample was prepared by placing the material in the mold loosely and then hghﬂy tapping the sides of the mold.
Knight Piésold and Co. * 8/27/2007
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Knight Piésold Constant Head Permeability
CONSULTING USBR 5605, Amended
Project U.S. Ecology-NV Misc. Festing Proj.#07-3113 Project No. 07.1243
Lab No. Date of Test 08/20/07
Sample No.  07-0605E Tested By spb
Location Native, USEN-B1, 5 EcoND SAMPLE  Checked By SPB

Specimen Data

Target Dry Density, pcf NA Wet Sample Wi. + Tare, Ibs. 38.158
Target Density, t/m® NA Tare, Ibs. 15.920
Moisture Content, % NA Wet Sample Wt,, Ibs. 22.238
Mold Diameter, in. 8.02 Sample Length, in. 8.701
Mold Area, in.2 50.52 Sample Volume, in® 4395
Mold Area, ft? 0.3508 Sample Volume, ft* 0.2544
Depth to Mold Bottom, in. 8.701 ) Wet Density, pcf 874 |
: ' Initial Depth to Plate, in. 0.000
Normal Stress Range, psf 144
Permeability Trial Data
Normal Stress, psf 144 . Head, cm 12 |
Avg. Depth to Plate, in. 0.070 Consolidated Length, in. 8.631 Wet Density, pcf 88.1
Trial Q Time Flow Permeability
No. cc sec cc/sec k, cm/sec
1 453 11.87 38.2 2.1E+00
2 453 12.13 37.3 2.1E+00
3 453 12.18 372 2.1E+00
4 453 11.88 38.1 2.1E+00
5 453 12.04 37.6 2.1E+00
6 453 12.08 375 2.1E+00
7 453 - 12.00 37.8 2.1E+00
Averages 37.672 2.1E+00
General Notes:
1) Tap water was used as permeant.
2) Flow conditions may vary depending on the particle distribution in the field.
.3) The sample was allowed to saturate ovemight prior fo initializing flow trials.
4) The sample was prepared by placing the material in the mold loosely and then lightly tapping the sides of the mold.
AquAeTer - Cesare Knight Piésold and Co. 8/27/2007



