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1. PURPOSE OF THIS SUPPLEMENT 

This Supplement to the Trench 12 Landfill Report (Supplement) and attachments present the 
i 

Final Design for the Trench 12 landfill 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, Landfill 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 "Cell12 Design 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 12location. 

USEN has completed the Final Design for disposal Trench 12 and presents the final design in 

this Supplemen~ 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 Trench 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: 

• Supplement- Trench 12 Landfill Report; 

• Attachment 1 -Trench 12 Soil Testing Results; 

• Attachment 2- Results of Geophysical Survey ofTrench 12 Area; 

• Attachment 3 - Supplemental Engineering Calculations; 

• Attachment 4- Construction Quality Assurance Plan for Trench 12. 

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

• Appendix A- Above-Grade Facility Design Drawings; 

• Appendix B -Construction Materials Specifications; and 

• 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: 

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

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

• 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 Appendix 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 CQA Plan, Appendix B, 

would be satisfactorily addressed and 
by providing the manufacture's 
quality control results for liner Attachment 3 
materials used. 

7.12.4 Submit complete set The fmal design, including CQA Plan, Appendix A 
of fmal design drawings and specifications, is 
drawings provided in the CQA Plan. 

7.12.5 Submit QA/QC Plan QAJQC requirements for Section 5.1, and 
for Trench 12 Trench 12 construction are 

CQA Plan, Appendices 
construction provided in the CQA Plan. A,BandC 

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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7.12.8 Sump gravel hydraulic 
conductivity 
requirement • 

7.12.11 Magnetic survey of 
Trench 12 area 

Other design changes 

Trench 11 -12 relationship 

Separation between Trench 12 
waste disposal and cover 
footprints and the closed LLR W 
area 

Trench 12 LCRS and LDS areas 
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How Addressed Information Location 

Laboratory testing for site soil Section 5.2.3, 
materials. Attachment 1, and 

Attachment 3 

Additional test results to 
be provided as indicated 
herein. 

A geophysical survey of the Section 9.1, and 
Trench 12 area was conducted Attachment 2 
during July 2007. 

The 1996 Design merged the Section 4, and 
disposed waste footprints and CQA Plan, Appendix A 
final covers of the two trenches; 
the Final Design merges a small 
portion of the final covers, but not 
the waste footprints. 

., 

The 2007 lease agreement with Section 4, and 
Nevada allows Trench 12 to more CQA Plan, Appendix A 
closely approach the closed 
LLRW area in the Final Design. 

The Final Designprovides a Section 6, 
larger total trench area, and Attachment 3, and 
increases the leachate volume to 
be managed by the LCRSILDS. 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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• Excavation stability -Trench 12 excavation stability, as an influence on the long-term 
stability of the closed LLRW disposal cells. (Section 7) 

• 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) 

• 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) 

• Accessibility - Access to the closed LLR W 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 loc;ated approximately 100 

miles northwest of Las Vegas :ih 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 LLR W facility is provided by the State. 

The 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) are~:d.dentified as Area C. ·-· 
Area C is the location of new Trench 12. The lease agr-eement modification identifies the entire 

12.6-acre Area Cas "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 agr-eement and 

the 2005 RCRA Permit, USEN has developed the necessary Final 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 tr~nch will extend 75 feet below the original gr-ound surface at 0.5:1.0 (Horizontal:Vertical) 

slopes, and upon completion will rise 75 feet above the original gr-ound 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 
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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 .J996 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 

in support of the Final Design are listed below and are included in Attachment 3. 

• Slope Stability Evaluation with Surface Soil Improvement 

• Liner Stresses (sidewall liner materials) 

• Anchor Trench Stresses 

• LCRS Infiltration Rate 

• LCRS Flow Capacity and Pump Sizing 

• LDS Flow Capacity and Pump Sizing 

• LCRS Gravel Hydraulic Conductivity 

073113 9 



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 1996Design 2007Final Information Location in Final Design Doenments 

Report Report Design 

1.0 List ofHazardous Waste . NA 

2.0 Landfill Operating Procedures . NA 

3.0 Wind Dispersal Control • • 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 • . 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 • NA 

L Converse Consultants Foundation Soils Repor • NA 

M Infiltration Test Method . NA 

N Permeability Test Method . NA 

0 
Factor of Safety Calculations for Side Slopes . . • NA 

p Cell Specifications . . Attachment 4 - CQA Plan (Appendices B & C) 

Q 
Slope Stability Analysis for Cell Above Grade 
Embankment 

. . Attachment 3 

R Cell 12 Design Calculations 
-

- Slope Stability Final Configuration • . NA 

- Slope Stability Interim Configuration • . NA 

- Surficial Soil improvement • . . 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 

-LOS Flow Capacity and Pump Sizing . . . Attachment 3 

-Surface Water Management • • • (to be pro_vid~_)"ith final co~er design) 

-Erosion Control . . . ; 
(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 its 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 northern 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 horizontal control line, or HCL, also defined the horizontal limit ofhazardous 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. Thjs 

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 Desigri was developed. The area of the Trench 12 

footprint at ground level (i.e., the area inside the HCL) was about 8.2 acres. 

The 2007 lease agr.yement did not include a specific restriction (offset) on hazardous waste 

disposal along the boundary with the LLR W 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 1;he 

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 grol.md levei 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 occupy 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 QU.t\LITY ASSURANCE PLAN 

The quality assurance/quality control (QA/QC) plan requrred 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 wil}.be provided separately to NDEP on a schedule consistent 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 

Geomembrane 

Geocomposite 

Geotextile 

Geonet 
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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 peiform satisfactorily under the conditions 

considered by the calculations eand 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 ~ubgrade (per Section 7.12.2 of the RCRA 

Permit) is a maximum value of 1 x 10-5 centimeters per second (em/sec). USEN arranged for 

hydraulic conductivity testing of natural soil materials excavated from the-Trench 12 area that 

can be used for line~· subgrade material. Recompacted natural materials were determined to have 

hydraulic conductivities (see Attachment ,1) between 2.6 X 104 and 3.9 X 10-7 em/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 sub grade 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 sub grade 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 em/sec. A calculation identifying the gravel 
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"permeability" as 10 em/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 em/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 em/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 calculati.ons for the 1996 design were done with the assumption 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 'leac~te" that would be allowed to come 

into contact with waste (including the initial layer of ~elect 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 purposes 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 follow:ing are important details that were considered :in the 2007 calculations made to refine 

the LCRS and LDS designs. 

• The 25-year~ 24:-hour storm generated about 2.0 inches of precipitation :in a 24-hour 
period (NOAA, 1973); 

• The sacrificial l:iner on trench sidewalls will cause all precipitation to collect on and be 
managed from the trench/cell floor; and 

• 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. 

Oth~r 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 addressed by the RAP and calculations 

that estimate leachate collection volume and pumping requirements. These permit requirements 

will be addressed by RAP language describ:ing 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 active cell will be disposed as a hazardous liquid. 

' .. 
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7· EXCAVATION STABILITY 

The Trench 12 excavation side 6lopes in the 1996 Design and the Final Design are identical at 

0.5:1.0 (H:V) or about 63 degrees. 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. 

~ 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 2~0 years, perNAC 444.6793. 

• 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. 

• 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. 

• 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-WATERMANAGEMENT 

8.1 DURING OPERATIONS 

The 1996 Design and Final Design include measures to manage stormwater runoff during 

disposal operations and after final closure. During disposal operations, these measures will 

include temporary berms and drainage 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 Design and Final Design 

include final cover~ that essentially are identical. Both final cover designs 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 boundari~s. 

The Final Design will include a corridor about 15-feet wide between the toe of the fmal 

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 b. 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 LLR W disposal area 

These Permit requirements include a pre-construction magnetic (geophysical) survey of Area C 

and development of a Construction Health and Safety Plan. 

9.1 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, metallic or .otherwise, related to previous waste disposal activities in the LLRW 

· area were identified by the geophysical survey. The metallic objects identified and exposed 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. Geologicai Survey. 

That large metallic caisson casing was identified at the expected location. It is an object related 

to past investigation of the LLR W 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) · 
r 

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 SOU. TESTING RESULTS 



~quAeTer 

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

December 28, 2007 

RCRA Permitting Branch Supervisor 
Bureau of Waste Management 
Nevada Division of Environmental Protection 
90 1 S. Stewart Street, Suite 400 I 
Carson City, NV 89701-5249 

Attn: Mr. Sree Kailash, CEM, P.E. 

RE: Additional Trench 12 Soil Testing Results- Subgrade Permeability 
US Ecology Nevada, Inc., BeattyNV 
EPA ID# NVT330010000, Permit No: NEVHW0019 

Dear Mr. Kailash: 

073113 

US ECOLOGY NEVADA 

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 l'Oth. 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 version of the Attachment 1 table, "Summary of Soil 
Testing Results for Trench 12 Samples." As the summary table and laboratory ~~suits indicate, the five 
percent SEP/SAP rrl.ix:ture provides a hydraulic conductivity that is lower than the 1 X 10"5 em/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, 

AquA.eTer, Inc. 

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



Summary of Soil Testing Results for Trench 12 Samples 

Grain Slzo (% by weight) ASTM Hydraulic Conductivity Somple Propertl01 Direct Shear TeBt Sample Proportloo 

D1557 
ASTMD1S57 

Maximum Hydraulic Frlttlon 
Optimum Coh08lon 

Sample Number Material Amondment DryDonBIIy Dry Molltnre Dllferonce Conductivity Dry Molltnre DIITeronce Angle 
Molluturo % •;, (plf) 

Gravel Sand SUI/Clay (pd) 
Content(%) Denolty Content rromOMC (cm/Bec) Den oily 

MDD 
Content fromOMC (dogro08) 

(plf) 
MDD 

(%) %+or(-) (p•Q (%) %+or(-) 
(10oNotel) 

' 

Juno-JuJr 2007 Samploo: Trench ll11mple• for varlouo trench conBtrndlon objedive1 (Bubgrade, aump gravel, 1urface aoD Improvement, and final cover) 

Zeolite clay (Zq Imported fines 24.0 23.0 53.0 -

Al Sub grade 31.0 59.7 9.3 -- 120.5 11.0 123.4 102.4% 9.3 (1.7) 3.90E-07 - - - - - --
Al Sub grade 29.0 69.0 2.0 - 114.5 6.0 117.0 102.2% 6.1 0.1 2.60E-04 - -- - - - --•. 
Al Sub grade 47.0 48.1 4.9 5%PltRunZC 106.0 7.0 106.5 100.5% 6.8 (0.2) 5.30E-04 -- - - "C -- -
A3 Sub grade 21.0 74.8 4.2 - 120.0 10.0 119.3 99.4% 10.4 0.4 5.55E-04 -- -- -- -- - -

Bl Gravel 97.0 2.6 0.4 -- - - 88.3 (wet) - -- -- 1.7 -- -- - - - --
111 Gravel 98.0 1.6 0.4 -- - - 88.1 (wet) -- - -- 2.1 - -- -- -- - --

Cl Surface soil 14.0 76.7 9.3 -- 115.0 9.5 - - - - -- 110.9 96.5% 8.7 (0.8) 420 32.8 

Cl Surface soil 20.0 70.9 9.1 - 119.0 10.0 - - - - - 114.2 95.9% 8.4 (1.6) 320 39.9 

Cl-Cl Surface soil 17.0 72.0 t 1.0 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 3.3 - 118.5 12.0 -- - - -- -- 100.8 85.1% 15.1 3.1 210 34.5 

Dl Coverioll 26.0 68.8 5.2 -- 122.5 10.5 - - - -- - 101.3 82.7% 12.5 2.0 130 36.7 

Dl-Dl Cover soil· 30".0 62.6 7.4 5%PitRunZC 124.0 9.5 - - - - - I OJ.! 83.1% 13.0 3.5 270 36.2 

SeptembeJ'-Octobor 2007 Samplen Poulble oubgrade improvement oampl08 

Mlxl Trench 12 materlal 37 55 8 5% lMVite 1016 127.5 8.0 114.5 89.8% 8.1 0.1 1.15E-05 

Mlxl Trench 12 material 38 51 II 10% lMVite 1016 127.5 8.5 114.? 90.1% 8.5 o.o 6.32E-06 

Mid Trench 12 material 45 41 14 15% IMVite 1016 124.5 9.0 112.7 90.5% 7.5 (l.S) 5.54E-06 

Mlx4 Trench 12 material 46 42 12 IO%SEP/SAP 124.0 9.5 113.0 91.1% 9.1 (0.4) 6.1JE-06 

MlxS Tronch 12 material 45 39 16 15%SEP/SAP 122.0. 10.0 110.7 90.7% 9.8 (0.2) 6.24E-06 

Mlx6 Trench 12 material 47 45.5 7.5 5% Portland Cement 128.0 7.5 115.5 90.2% 7.3 (0.2) 6.68E-07 

Mlx7 Trench 12 material 42 50.2 7.8 5% SEP/SAP 127.0 8.0 114.5 90.2% 8.0 I 0.0 8.34E-06 
--- ----- -

NOTES Values are not corrected for the presence of over-size materials 

Indicates that tho test was not run on this sample. 

lMVito1016 and SEP/SAP are clay products of !MY Nevada, Amargosa Valley NV 



Particle Size Distribution Report 
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GRAIN SIZE - mm 

%COBBLES o/ .. GRAVEL %SAND 

42 50 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

1 in. 100 
3/4 in. 95 
112 in. 85 
3/8 in. 77 

#4 58 PL= 
#8 41 

#16 30 
#30 21 
#50 15 

#100 10 
#200 7.8 

USGS= 

* (no specification provided} 

Sample No.: 07-0852 Source of Sample: ·Native ,. 
Location: Trench 12 Material Mixed w/5% SEP/SAP Ml X r:f 

Client U.S. Ecology-NV 

%SILT %ClAY 

8 

Soil Description 

Atterbera Limits 
LL== PI= 

Coefficients 
o60= s.12 o50= 3.50 
o15= oJoo o10= o.150 
Cc= L81 

Classification 
AASHTO= 

Remarks 

Date: 1117/2007 
ElevJDepth: 

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3113 

Pro"ect No: 07.1243 
Fi ure 07-0852 



COMPACTION TEST REPORT 
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Water content, % 

Test specification: ASTM D 1557-00 Procedure C Modified 
Oversize correction applied to each point 

Elev/ Classification Nat. 

Depth USCS AASHTO Moist. 
Sp.G. 

2.48 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density = 128.5 pcf 127 pcf 

Optimwn moisture = 7.5 % 8 % 

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

Project: U.S. Ecology-NV Miscellaneous TestingProj.# 07.3113 

• location: Trench 12 Material Mixed w/5% SEP/SAP MIX 'f 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

%> %< 
LL PI 

3/4 in. No.200 

7.8 

MATERIAL DESCRIPTION 

Remarks: 

Figure 07-0852 



12/12/2007 12:47 171322698353 CONVERSE a.JNSUL TANTS PAGE 62/04 

(f) ~~~!!~~9~!~~ts 
- - ... gton Rd. Su!M2f1 

Monrollia- CaliforniA 91016 

Telaphonc: (6ZB) 930 120o 
FaGS4m!l11;(82.8) ~a 1212 

PtofectNurnber :07-1243 flroJec;t Neme: US Ecol~ Tesling 

R~ lo ~ JA C&asr Date Recellled: 11 

: Jashus Wl!l&ms DataotR~n: 1211'(111»7 

Sample kfenlffil0311on : C7-0S52 Reported By: .hl#n z.... Tttlstflne:c 

Sampia d&sJ:riplion: Tmnr;h 12 Material wl5% SEPISAP 

Ml X 7-: OBS: Tast perfarrnecf on matarl11l pa51!1ng #4, 90% of ttW 11!1~ mPldmum dJY den!i'lty 

rERMEAitlt..ITY Oi" FlNE GRAINED SOILS 
ASTM D SOM, "Mcasurcrnent of Hydmulic Conducthllty of Saturated 

PClfO!.ll! Materials using tt Flexible Wa[l Penneatn.ttcr• Method A 
Avenge 

Initial Height of Semple (inchES):: 4.012 4.0l8 4.022 4.0!1 4,016 
Fins.! Height of ~lc (inches); 

InilW. Oiamtts- ofSampl~ (m.chc:s); 2.400 2.402 2.411 2.402 1402 
Fine! Diamell:r of Sa~t~plc (lnches): 
A=tofSamp!.cp.l4t6>~. It /4 ]" 4..5'3l u.l· 

Area of Smnple [ C Jl6.452. ]: 29".234 cnl 

Cdl~orc 25 p:ri 
. ' 

Uppc:r Cbp Prc:s:surc 23 psi .. 
Lower Cap Prcstsurc: 22 !lSi 

Lo~ofHt::ad [( F- G)/M~6x2.54-'j: 70.56 c:m 
Maximum Dly !>a'l~ty: 127 Ibsla) 
Optimum % Moi.stute:: 8.0% 

Wcigbl of Sample; 590.7 grams 
Sample% Moisture: 8.<1% 

Dry Dclsity [KI[NtC}xl.809S~t(I+UIOO)]: 114.5 tbslft" 
Sample ?'e ~paction f[Yi/h.l 001: 90..2% 

til #3. #3 lr4 tf5 

trutiallnlct Burette Reading: 0.1 n.t G. I 0.1 
rm!l Inlet Bprette Reading: 22..6 23.2 22.0 10:4 

In ilicl Oudet Berate Reading: 24.0 2.4.0 24.0 24.0 

Final Oulic:t Burette Reading; 1.5 0.8 2.3 3.3 
Initial Reading T nne:: 5;23:00 AM • )':14:00 AM 1:02:00 I>M 5:30:00AM 
Final Reaf!ing !nne: 9:14:00 AM !:02:00PM 4:34:00PM 8:56:00AM 

Enpsed Time [T-S] (H:M:S): 3:51:00 3:48:00 3:32.-oo 3;26:00 
Elapsed Tirne ($eeonds) 13860 13680 12720 11360 

l11lct Flow {P-0]: 22S 23.1 21.9 20.3 
Outlel Flow [R.-QJ (skould be:"' S '>' ofUI): 22.5 23.2 :!1.7 2D.1 

Tcrnpcm.tttre (*C): 19.1 19.8 w.s 19.6 
Correction Factcr [ -0.02452 x Y • 1.495 ]: 1.02667 1.0095 0._99234 1.01441 

Pc:rrneablliry ff A X W x 2_.54) I (0 .~~; f{ lC. V) x Z]; i.24l.E:-% 8.429£-M 1.448 E-06 11.238 E-06 
~~ . ~ 

~ - --
B.3l9 6:..06 an/$ A"U'IIJ;e Permmbility {cml.s): 

)' 



Summary of Soil Testing Results for Trench 12 Samples 

Dirett Shear T01t Sam' pie Properties 
l 

Grain Size ('Yo by weight) ASTM HydrauUe Conductivity Sample Properties 

DlS57 
ASTMD1557 

Mu.lmum Hydraulic Friction 
Optimum Cohesion 

Sample Number Material Amendment Dry Density 
Moiluture Dry Moisture Difference Conductivity Dry Moisture Difference (psi) 

Angle 

(pel) % (cmloec) % (degrees) Gravel Sand Silt/Clay Content(%) Density Content rromOMC Density Content rromOMC 
(psi) 

MDD 
(%) '/o +or(-) (pol) 

MDD 
(%) %+or(-) 

(see Notel) 

June-July 1007 Samplea: Trench lltample• for varloua trench con•truction objettlve• (aubgrade, sump 1ravel1 1urfau aoll ~provement, and rmal cover) 

Zeolite day (ZC) Imported fines 24.0 23.0 53.0 --

Al Subgrnde 31.0 59.7 9.3 -- 120.5 11.0 123.4 102.4% 9.3 (1.7) 3.90E-07 -- - - -- - --
A2 Sub grade 29.0 69.0 2.0 -- 114.5 • 6.0 117.0 102.2% 6.1 0.1 2.60E-04 - -- -- - - --... 
A2 Sub grade 47.0 48.1 4.9 5%PitRunZC 106.0 7.0 106.5 100.5% 6.8 (0.2) 5.30E-04 -- - - - - -
A3 Sub grade 21.0 74.8 4.2 - 120.0 10,0 119.3 99.4% 10.4 0.4 5.55E-04 -- -- - -- - --

Bl Gravel 97.0 2.6 0.4 -- - - 88.3 (wet) -- - -- 1.7 -- -- -- - - --
Bl Ora vel 98.0 1.6 0.4 - - -- 88.1 (wet) -- - - 2.1 - -- - - - --

Cl Surface soil 14.0 76.7 9.3 - 115.0 9.5 -- -- - - - 110.9 96.5% 8.7 (0.8) 420 32.8 

Cl Surface soil 20.0 70.9 9.1 -- 119.0 10.0 - - - -- - 114.2 95.9% 8.4 (1.6) 320 39.9 

Cl-Cl Surface soil 17.0 72.0 11.0 5%PitRunZC 118.0 10.0 - - - - - 112.9 95,6% 10.4 0.4 320 41.1 

Dl Cover soil 22.0 74.7 3.3 - 118.5 12,0 -- - - - -- 100.8 85.1% 15.1 3.1 210 34.5 

Dl Cover·soil 26.0 68.8 5.2 - 122.5 10.5 - - - - -- 101.3 82.7% 12.5 2.0 130 36.7 

Dl-Dl Cover soil 30.0 62.6 7.4 5%PitRunZC 124.0 9.5 - - - -- -- 103.1 83.1% 13.0 3.5 270 36.2 

September-October 2007 Samples: Po11lble snbgrade Improvement samples 

Mlxl Trench 12 material 37 55 8 5% IMVile 1016 127.5 8.0 114.5 89.8% 8.1 0.1 UsE-05 

Mbl Trench 12 material 38 51 II 10% IMVite 1016 127.5 8,5 114:9 90.1% 8.5 0,0 6.32E-06 

Mb3 Trench 12 material 45 41 14 15% IMVile 1016 124.5 9.0 112.7 90,5% 7.5 (1.5) 5.54E-06 

Mlx4 Trench 12 material 46 42 12 10% SEP/SAP 124.0 9.5 113.0 91.1% 9.1 (0.4) 6.13E-06 

MbS Trench 12 material 45 39 16 15%SEP/SAP 122.0 10.0 110.7 90,7% 9.8 (0.2) 6.24E-06 

Mb6 Trench 12 material 47 45.5 7.5 5% Portland Cement 128.0 7.5 115.5 90.2% 7.3 (0.2) 6,68E-07 

Mb7 Trench 12 material 42 50.2 7.8 5%SEP/SAP 127.0 8,0 114,5 - ~0.2% 8.0 L__o.o 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 !MY Nevada, Amargosa Valley NV 



USEN, Beatty, NV Facility 
NEVHW0019 

SUPPLEMENT- TRENCH 12 LANDFILL REPORT 

10. SITE ACCESSffilLITY 

Trend~. 12 construction under the Final Design is not expected to have any effect on the LLRW 
i 

area south of the fence marking 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 US EN). 

The interior fence between Area C and the LLR W 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 fmal 

Trench 12 cover and the toe of the LLRW area cover. This dimension is sufficient for vehicular 

access along the Boundary between the LLR W 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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GRAIN SIZE - mm 
%COBBLES %GRAVEL 

0 42 

SIEVE PERCENT sPEc .. • 
SIZE FINER PERCENT 

1 in. 100 
3/4 in. 95 
112 in. 85 
3/8 in .. 77 

#4 58 
#-8 41 

#16 30 
#30 21 
#50 15 

#100 10 
#200 7.8 

"' (no specification provided) 

PASS? 

(X=NO) 

o/o SAND 

50 

PL= 

o85= 12.1 
D3o= LI8 
Cu= 34.12 

USGS= 

Sample No.: 07-0852 Source of Sample: Native ; 
Location: Trench 12 Material Mixed w/5% SEP/SAP Ml X r:f 

Client U.S. Ecology-NV 

%SILT %ClAY 

8 

Soil Description 

Atterberq Limits 
LL= PI= 

Coefficients 
o60= 5.L2 Dso= 3.50 
o1s= oJoo o10= o.tso 
Cc= L81 

Classification 
AASHTO= 

Remarks 

Date: I 117/2007 
ElevJDepth: 

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3 I l3 

Pro"ect No: 07.1243 Fi ure 07-0852 



USEN, Beatty, NV Facility 
NEVHW0019 

SUPPLEMENT- TRENCH 12 LANDFJLL REPORT 
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COMPACTION TEST REPORT 
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2 4 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 %> %< 

Depth uses AASHTO Moist. 
Sp.G. 

2.48 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density = 128.5 pcf 

Optimwn moisture = 7.5 % 

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

127 pcf 

8% 

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

• Location: Trench 12 Material Mixed w/5% SEP/SAP M I X '1-
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

LL PI 
3/4 in. No.200 

7.8 

MATERIAL DESCRIPTION 

Remarks: 

Figure 07-0852 



12/12/2007 12:47 17022698353 CONVERSE CUNSULTANTS PAGE 02/134 

{t) ~oh'!!~J~o9~!!~~ts 
gkm Ret ::iul!e 2 f1 

Monrollia -Ca/ifomia IJ1016 

ielspllontJ: (6Z6) 930 1200 
Facslmtf~t:(52.SJ 930 1212 

iPraJact Number :07-1243 ProJect N$ma: US Ecol22l Tasllng 

:Raoort IG : JA C$a.ar DateR~:11 

: Jasbu8 WlBJams, Date of R!!e2rt : 12111121»7 

Sampl11 kf8l'lllficallon : 07..nS52 Reported By: Jwn L. Maltlno:: 

!sample d&~lion~ Tr&neh 12 Material w/5% SEPISAP 

MIX Cf OBS: Tm periarrned on matarl11l passing #4, aompaded 90% of lt\8 uncatreeted ml'ldmum cj_JY density 

rERMEA'B1LITY OF FINE GRAINED SOILS 
ASTM D 50M, "Mcaturernent of Hydmulic Conducti,lty of Saturated 

P0l0118 Materials using ll Flexible WaU Pemu:arru:tcr" M" etbcd A 
Avenge 

Initial Height ofStnll'Jie (inches): 4.012 4.0!8 4.022 4.0!l 4.016 
F'mal Height of ~lc (inches); 

lnitial. Diamcta of Sample (inches}; 2.409 2.402 2.411 1.402 2.402 
J:inel Dilimc:tcr of Sample (lnclles): 
AmlofSample[3.14t6ll. ~ /4 ]: 4S3l ift1 

Area of Sample [ C ll.6.451]: 29.234 r::rn1 

Cdl Pressure:: 25 p:ri -., 

Upper CAp Pra:surc:: 23 psi 

LowerCap~ 22 !15l 
Lo.~ of Ht:ad [( F- G) I 0.036 x 2.541: 70.56 c:m 

Maximom Dry Density: 117 rbslre 
Optimum % Moi.sture:. 8.0% 

Weighl of SMnplc:: 59(}.7 grmnt; 

Sample% Moisture: 8.0% 

Dry Density [K/(~.8095~<( I+UI 00}): 114.5 lbslit1 

Sample;'>& cOOtpacdon [M/h.l 00]: 90.2~ 

n ti-Z #3 11:4 ft5 
lnitiallnlct Burette Rca.cling: 0.1 0. t 0.1 0.1 
rmal Inlet '81.1rette Reading: 22..6 23.2 22.0 20,4 

in ilia! Oudet Burette Reading: 24.0 24.0 24.0 24.0 

Final Outlet Bu~ Reading; 1.5 0.8 2.3 3.3 
Initial Reading T rntC:: 5;23:00 AM !,!:!4:00AM !:02:00PM 5:30:00AM 
Final Reading Tuue: 9:14:00 AM 1:02:00J>M 4.:34;-00PM &:56:00AM 

Enpsed Time (T-S] (H:M:S): 3:51:00 3:4&:00 3:32:00 3:26:00 
E.f.apsed T[ltlC: (s;econds) 13860 13680 12720 12.366 

Jplct Flow {P-0]: 22S 23.1 21.9 20.3 
Out:lel Flow [R.-Q] (,;koukl be • 5 %of W): 22.5 2.3.2 ll.7 20.1 

Tcrnpcrnture (*C): 19.1 19.8 20.S 19.6 
Correction Facu!r [ -0.02452 x Y + 1.495 J: 1.02667 l.009S 0.._?9234 1.01441 

Permeablliry [(A X W x 2.54) I (0 x H x V) x Z]; i.241.E-<hS &.42.9 E-o6 8.448 S-06 1!.238 E-ll6 

A."erage Permmbility (emit): 8.339 ri:-86 aals 



~quAeTer 

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

October 30, 2007 

RCRA Permitting Branch Supervisor 
Bureau of Waste Management 
Nevada Division of Environmental Protection 
901 S. Stewart Street, Suite 4001 
Carson City, NV 89701-5249 

Attn: Mr. Sree K.ailash, CEM, P.E. 

RE: Additional Trench 12 Soil Testing Results US ECOLOGY NEVADA 
US Ecology Nevada, Inc., Beatty NV 
EPA ID# NVT330010000, Permit N~: NEVHW0019 

Dear Mr. Kailash: 

073113 

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 1Oth) 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 1 o-s em/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 
Nevada Division of Environmental Protection 
October 30, 2007 

Additional Trench 12 Soil Testing Results 
Page2 

comprising 5.0 percent, by weight (dry) of the native soilfclay 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. 

k_j 
StephenL.~ 
Project Eng~r, r . .c.. 

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 (o/o by welgbt) ASTM Hydraulic Conductivity Sample Properties Direct Sbear Test Sample Properties 

D1557 
ASTMD1557 

Maximum 
Optimum 

H;rdronlle 
Cohesion 

Friction 
Sample Number Material Amendment Dry Density 

Molluture Dry Moisture Difference Condncllvlt;r Dry Moisture DIITerence (psi) 
Anglo 

% % 
Gravel Saud SIIIICiny (pel) 

Content(%) Denslt;r Content fromOMC (em/oec) Denolty 
MDD 

Content fromOMC (degrees) 

(psi) 
MDD 

(%) %+or(-) (pol) (%) %+or(·) 
(see Note 1) 

,June-Julr 1007 Samples: Trench l:Z sample• for various trench conatructlon obji!CUVtl (subgrade, aump aravel, surraceJoU Improvement, and Ona' cover) 

Zeolite da7 (ZC) Imported fines 24.0 23.0 53.0 -

AI Sub grade 31.0 59.7 9.3 - 120.5 11.0 123.4 102.4% 9.3 (1.7) 3.90E-07 "" "" -- -- -- --
A2 Sub grade 29.0 69.0 2.0 -- 114.5 6.0 117.0 102.2% 6.1 0.1 2.60E-04 -- - - -- "" -
A2 Sub grade 47.0 48.1 4.9 5% PitRunZC 106.0 7.0 106.5 100.5% 6.8 (0,2) 5.30&-04 "" -- -- -- - --
A3 Sub grade 21.0 74.8 4.2 - 120.0 10.0 119.3 99.4% 10.4 0.4 5.55E-04 - - - -- -- --

Bl Gravel 97.0 2.6 0.4 - - -· 88.3 (wei) - - - 1.7 - -- 7" -- -- --
Bl Gravel 98.0 1.6 0.4 - "" "" 88.1 (Wei) - - -- 2.1 - -- -- -- -- "" 

Cl Surface soil 14.0 76.7 9.3 - 115.0 9.5 - - -- -- - 110.9 96.5% 8.7 (0.8) 420 32.8 

Cl Surface soil 20.0 70.9 9.1 - 119.0 10.0 -- - - -- - 114.2 95.9% 8.4 (1.6) 320 39.9 

Cl-Cl 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 

Dl Cover soil 22.0 74.7 ],3 -- 118.5 12.0 - - "" -- -- 100.8 85.1% 15.1 3.1 210 34.5 

D1 Cover soil 26.0 68.8 5.2 - 122.5 10.5 -- "" - -- - 101.3 82.7% 12.5 2.0 130 36.7 

Dl·Dl Cover soil 30.0 62.6 7.4 5% Pit Run ZC 124.0 9.5 - "" -- - - 103.1 83,1% 13.0 3.5 270 36.2 

September-October 2007 Sampleat Ponlblo rubgrado Improvement samples 

Mb.l Trench 12 material 37 55 8 5% IMVilo 1016 127.5 8.0 114.5 89.8% 8.1 0.1 J.ISE-05 

Mb.:Z Trench 12 material 38 5 I II 10% IMVho 1016 127.5 8.5 114.9 '90.1% 8.5 0.0 6.32E-06 

Mb.3 Trench 12 material 45 41 14 15% IMVhe 1016 124.5 9.0 112.7 90.5% 7.5 (I.S) 5.54E-06 

Mb.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 

Mb.S Trench 11 material 4S 39 16 IS%SEP/SAP 122.0 10.0 110.7 90.7% 9.8 (0.2) 6.24E-06 

Mlx6 Trench 12 m•lerial 47 45.5 7.5 5% Portland Cement 128.0 7.S 115.5 90.2% 7,3 (0.2) 6.68E-07 

NOTES Valuea are not corrected for the presence of over-size materials 

Indicate a that the test was not run on thh1 sample. 

lMVIto 1016 and SBPISAP are clay producl! ofiMV Nevada, Amargosa Valley NV 
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Mortrovia • Carrfomi!J ~1 o 16 

Tskphone: (525) 93D 12Da 
Fae.-imi!e:(626) .930 12.12 

• l?roiei:l Number :07-33102-01 Projed Name; U.S.. Ecology NV 

Report to: Dste Recavect 1· 
AIU!ntion: Date of Rep on : 

Sample ldenlfflcaliOI'l : 07 -onosA (#8289) Reported By: Juan L. Marfitrez 

Sample tlescrlp!lon: Trench ii!1Z Materlal mb:ea w/ 5% Invite 1016 

06S: Test performed an mererial passing #4. compac&ecf 90DJ. or the uncorrected Maximum~ densf!y 

PiffiMEABIUTV OF FINE GRAJNED SOILS 
ASTM: D 5084, "Mettsurement t)fHydranlic Conductivity of S&tllrated 

Porous Matr;ria!s using a.Flc:dble Wail Pcnm:amereru Mctbod A 

Average 
Initial R:cight of Sample (in.ches): 4.000 4.00f} 
Final Height pf Sample (incites): 4.00!1 4.000 

Initial Di:.merer ofSsmpte (inche...<:): 2.400 2..402 
Final Diameter QfSamp~ (inchc,_.-): 2.40() 2.400 

AI"CII ofSample (3.1,416 X B'" I 4 ): 4.531 in2 

Area of Sample [ C X 6.452 J: 29.234 ern• 

Ceil Pressure-: 30 psi 

Upper Cap Pressure: 27 psi 

LGwer Cap PI'Cl>st.m:: 26.2 psi 
Loss of Head [(F- G) I D.036x 2.S.i]: 56.44 em 

Maximum Dry Density: 127..5 lbstft! 
Optimum % Moisture: l!.O% .. , 

Weight of Sample: 588.9 grams 
Sample % Moisb.Irc: 8.1% 

Dry De!l!licy [IU(AxC)x3.8095~e(!+l1100}]: 114.5 lb:;!ft
1 

Sl!Illple% Co!hp.ection IM/!:dOOl: 89.8% 
fii 1!1 #l fU #5 

Initial Inlet Bmrttc: Reading: 0.1 0.1 0.1 0.1 
Final flllc:t Burerre Reading: 111..5 19.1 19.9 15.6 

Initial Outlet Burette Reading: 24.0 24.0 24.0 24.0 
Final Ourlet Burc:ttx: Reading: 5.5 S.l 4.3 8.4 

initial .Reading Time: 4:3&:00 1\..M 7:59:00 AM 11:39:00 AM J:10:00PM 

Final Reading Trmc: 7:45:00 AM !1:15AM 2:4S:OO!'M S:OO:OOPM 
I!lap~d Time [T·SJ (H:M:S): 3:07:00 3:16:00 3:06:00 1:50;00 

Elapsed Time (s=nds) 11220 ll760 11160. 6600 
lnlr:t Flow [1'.0 ]: H!.-4 19.0 19.& 15.5 

Outlet Flow [R·QJ (should be • 5 %of 'Vi'): !8.5 1&.9 19.7 15.6 
Temperllrure ("'C): 20.1 20.f 19.5 19.5 

CoF'I"C'Ction FactGr ( -0.02452 x Y T- !.495 J: 1.00215 1.0021.5 L016S6 1.016!!6 
Permeability [(A X w X 2..5-f} I ro X H l( V} X Z]: 1.012 E.OS 9.970 c-o6 Llll c-o:; 1.471 E-C5 

Aven~f!e.:Pe:-meability (cm/s): Ll48 l!:..flS em/:; 



@ E~!~g!!n;a~?v;~=~~~~:!~ts 
2;Q HuntJng1on H.ct . .:::;wre 211 

Motm~via- Cslifamis .91Cn6 

Telephone: (62.6) 930 1200 
Facslmlle:(626) ~30 12.12 

Project Number :07-33-102-01 i Project Name: U.S. EcoJo9~ tlV 

Report to: Date Received! 1 

Attention: Dete of Report! 

S!illlple lden1lftcatlon ! 07-077058 ~0} Reportecl By: Jusn L. M~trtlne'Z 

Sample deset"lplion: Trench #-12 Material mixed w/10% lnv!le 1016 

065; Test perfonned on material passing #4, c:ompactetl90% of the unGorrected Maldmum dJY density 

PERMEABILITY OF FINE GRAINED SOILS 
ASTM 0 5084, "Messun:rne11t ofFydraulic Conduttiv icy of Saturated 

Porous Materials 'OSing a Flexible Wall Pe.rmcame~r· Mefbod A 
AYerage 

Initial Height of Sll111.j}lc (mches): 4.000 4.000 

Final Heigbt of Sample {inches): 4.000 4.000 
lniti:tl Dio:rnerer of Sample (inches): 2.40(1 2.401 
Fincl Diameh::!" ofSsmplc (inches): 2.400 2.400 

Are:aofSample r 3.1416 X 8 1 /4 ]: 4531 • 2 m 

Arr:a of Sample r c X 6.4521: 29.234 CID~ 

Cell Prc.'!Sun:; 30 psi 
Upper Cap Pressure: 27 psi 
Lower Cap Pressure: 26.2 psi 

Loss ofHeti.Ci [{ F ·G) J OJI36 x 2.54J: 56.44 em 

Ma:.:imum Dry Density: !27.5 rbs/ft'' 
Oprimum % Moisture: &.5% 

Weight of Sample: 5119.5 gmms ., 
Sample;% Moi~: S.S% 

Dry D=sity [J</(A"C)xl.S<l9Sx(l+U100)]: ll4.9 lbsltr 
Sample% Compaction [M/I)tlOOJ: 90_1% 

#1 In #3 #4 #5 
Initiallnlct Burttte Reading: 0. t O.t O.t D.l 
Final !nler Burette Readinr;: !Hi l(i.J 15.2 JS.R 

lllitia.l Omlet Buret~ Reading: 24.0 24.0 24.0 24.0 

Fins:! Outkt Burette- Reading: 8.3 7.3 i.8 9.2 
Initial Reading Time: 4:36:00AM 7:~5:00AM 11:35:00 AM 3!10!00 PM 
Fmal Reading Tillle: 7!45:00 AM IJ:tS:OOAM 2:55:00PM 6:32:00PM 

i:.lapscd Time [T-S] (H:.M;S 3:09:00 3:30:00 3:20:00 3:22;00 
El.llpsed Time (seconds) 11340 121500 12001) 1212.0 

Inler Flow tp-0]: 1& . .4 19.0 19.8 15.5 

Outlet Flow [R-Q) (t;hnu1d be '* S % ofW): 18.5 18.9 19.7 15.6 
Temperamre (•C): 20.9 20.1 19.9 19.5" 

Correction Factor [ -o.02452 x Y 1- 1.495 j: 0.98~53 l.002JS 1.01)705 1.016&6 

l'ermeabilirv f(A x W x 2.54) I (D x H x V) :< Zl 5.471 F.-06 6.125 F.-06 6.193 E-06 6.471 E-06 

Aver~ge Pet-meability (em/~): 6.315 F...{)f. cmls 



@ E?!!!~rl;aE2~~!!f~~!!a~ts 
~ nunangRJn Rd . .:suite 21 7 

Monrovia· Celifamla g7015 

Talephanr:: (526) 930 1200 
t=acsirnlle:(626) 930 ! 212 

Project Number :07-331CI2-01 Project Name; U.S. Ecology NV 
Report to: Date Received: 1' 

iA.uen!ion: Date of Report; 

Sample Identification : 07..onosc (~11291) Reported By! Juan L Martmez 
Sample description; Trench t12 Material mixed wl 1S% Invite 

OBS; Test p$1ol!Tled on material passing #4. compacted 90% of the uncorrectecl ~!::lm1..1n1 dry_ density 

Pl!.RMEABIUTY OF FINE GRAfNEt) SOILS 
ASTM D 5084, "Mca:rurernent of Hydraulic CorJduc.tivity of Sarurat:d 

Porous MBta-ials using s Fle:xib!e Wan Perrneamctcr" Method A 
Aveni~ 

Initial Height of Srunplc (inc!~~): 4.000 4.000 
Final H~lgh! ofSamplt; (inches): 4.00(} 4.()(10 

Initial Diamc1cr of Sample (inches): 2.400 2.402 

Final DiEmlf.'R:r of Slmlplc (inches): 2.400 2.400 

Area ofSmnplt:: [ 3.14l6ll. B2 I 4 j: 4.531 in2 

Ares of Sampler c ~ 6.452 ): 29.234 cm.l 
Cefi Pressun:: 30 psi 

Upper Cap Prt:ssure: 27 psi 

Lower Cap Pressure: 26 psi 
~of Head I( F ·G) I 0.036 x 2S4J: 70.56 em 

Mrucimum Dry Density: !14.5 [bsfft~ 

Optimum % Moisture: 9.0% 

Weight of Smnph:: 576.4. gr:mu ., 

Sample %Moisture: i.S% 

Dry Density [K/(AxC}x3.R095x(l+UlOO)J: !12.7 tbsffi3 

Sample% C{ITIIpacrlon fMIT:dOO]: 905% 
/II #2 #J 114 fl5 

lniriallnlel. 13-urE:ttE: Reading: . 0.1 OJ OJ 0.1 

Fin11! T nlct Burette Reading: 11.7 12.1 12.2 !0.1 
Initial Ouder Burel:tc Rca ding: 24.0 24.0 24.0 24.0 
Final Outlet Borctte Reading: 12.5 12.3 l2.0 13.6 

Initial Reading Time: 4:35:00 AM 7:55:00 AM II:JO:OiiAM 3:01HlOPM 

Final Readin11: TimE: 7:45:00AM 11:15 AM 2:45:00 .PM 5:00:00f'M 
Eiapsed 11mc [f-SJ (H:M:S): :uo:oo 3:20:00 3:15:00 2:00:0(} 

EllfPSed Time (seconds) 1140(1 12000 11700 7200 
Inlet Flow [P-OJ: 11.6 f2.0 !l.l 10.1 

Outlet Flow [R-Ql (~hould be • 5% ofW): ll.S 11.7 12.0 10.4 

Temper:aturc ("C): 20.1 20.1 l9S 19.5 
Correction Factor { -0.02451Jt Y.;. 1..495 ]: 1.00215 1.00215 1.01686 [.016&6 

P-crme:tbiliry f(A x W x 1.54) I (D x H x V) X ZJ: 5.02J F.'.-06 4.9J6 E-06 5.180 F.-06 7.026'E-06 

.-\vel"ne:e t>crmtability (cm/s): 5.541 E-66 cm/1 



@ ~!f!!S~~~ts 
a~ mmrrngron Rd. !:>11/te Z11 

Monrovia- Califoml~ 91015 

Telephone: (625) S3D 1200 

Faesimils:(626) 93D 1212 

Project Number :07-33102-01 Pro~ Na.-rw: U.S. Ecology NV 

Report to: • Da~ Recelv~; 1· 

Attention; Oat£! or Rep on : 

Samp~ lc1en1fflc:ation : 01-077050 (#8292) Reported 13y: Juan L Martl~ez 

Sample description: Trenc:h#12 Material ~ed wt 10% SF;PISAP 

OBS: Test petformed on material pa$lling '114, c:ompaded 90% of lhe unoorreeted Maximum ~ c!ensltt_ 

J.'ERMEA.BILJTY OF FINE GR.ol\lNED SOTl.S 
ASTM D 5084. ''Measurement ofHydr.rulic Conductivity of Saturated 

Porous Material~ using a Flcldble Wall Pennellmr;ta'' Method A 
AVUlii{C 

Initial Height of Sample (inches): 4.000 4.000 
Fin~ Height of Sample (incl1es): 4.000 4.000 

Initial Diameter ofSamplc.(inches): 2..400 2.402 
Fr11al Diarrn::tcr of Semple (inche.-..): 2..400 Z.400 
Area of Sample [ 3.14!6 ::r .B1 f 4 ]: 4.531 

. ) 
m 

At-ca of Srunplt: l C x 6.452]; 29.234 c:m) 

G:ll Pr:rssure: 30 psi 
Upper Cup Pres.~un:; 27 psi 
Lc..""'cr Clip Pressure: 26 psi 

Lil..<:S ofHead [( F- G ) I 0.036 x 2..54J: 70.56 em 

Maximum DIY Density: 124 lbs/ft.J 

Optimum % M•)isture: 9.5% 
Wcigbt ofS11mple: 586.4 gr:ll'll..~ - ... 

Sample %Moisture: 9.1 'Yn 
Dry Density j'KI( AlCC)x3.B095x(l -rUl 0(1)]; rn.o lbsftt:; 

Sam_Qie% Comp!lction fM/T'l( I 00]: 91.1% 
#1 #2 #3 #4 fi.S 

Tnitiallnlet 'Bllmre RClding: . 0.0 0.() 0.0 n.o 
final fnlc:t Bure~ Reading: 15.1 15.5 15.0 15.6 

llliri!!l Outl<:r Burettc Re:r.ding: 24.0 24.0 24.0 2.4-.IJ 
Final Outlet Btm:tte Reading: 9.0 1L4 8.9 B.4 

Initial Reading Time: 5:50:00 1\M 9:33:00 AM !:IS:OOPM 6:46:00AM 
Fil)al Rea~ Time: 9:15:00AM 1:00PM 4:35:00 PM 10:!5:00 AM 

El1tpscd Time (T·SJ (.H:M:S): .3:25:00 3:2.7:00 3:20:00 ]:2~00 

£l:~pse4 Trme (seconds) 12300 124211 1:woo 12540 

Inlet Flnw [P-OJ: l.S.l 15.5 15.0 1:5.6 
Ourlet Flow (R-QJ (:<hould be • 5 % of W): 15.0 15.6 15.1 15.6 

Temperature (*C): 2.0.9 20.1 19.9 19.5 
CorrectiQn Factor [ ·0.02452 x Y + 1.495 ]: 0.98253 1.002! 5 1.00705 1.01686 

Permeabilitv f(A :r w ;c 2.54) I (D" H. XV) X ZJ; 5.937 E.-06 6.156 E·06 6.196 E-06 6.227 E·06 

AVmtj:!C renr.c:<~bility (c:m/s): 6. U9 E-06 r.m/~ 



@ ~=.9~!!~!,~ts 
t:U! Hunongron ~a. l:iwte :tt1 

Monrovia- Ce!lfomia 91016 

T!!lephone:: (626) 93G 1200 
Fticsimllf::(f;'<5J 93G 1212 

Project Nvmber :07-33102-01 P~ect Name: U.S. Ecology NV 

Report to: i Data Received: 1· 

~t:tBn!ion: Date of Report : 

Sample ldentlneatioo : 07-DnOSE (*8293) Reported By: Juan L. MBTtinez 

Sample descripfiorr Tre!'lch #12 Malerial mixed w/ 15% SEP!SAP 

OBS: Test performed on material paS$ing_#4, compacted 90% ofthl! uncorrected Maximum dry den~Ji1Y 

P'ERMEARJLITY Ol" FINE GRAINED SOlLS 
ASTM 0 5084, "Measurement of HydJ<lulic Cnnd'l!crivitr of Samrntcd 

Porous Mat.eri:tk u(ring a Fle::-:ibk Wall Pcrme:lmei:CT'" Me!hod A 
Av~rnge 

Initial Height of Sample (inche.t:); 4.000 4.000 
fil1lll Hcigbr of Sample (~chcs): -4.000 4.000 

lnitia.l Diameter ofSampl~ (inches): 2.400 2.402 
Finru Diameter of Sample (inche!i): 2.400 .2..400 

Area ofSarnple ( 3.1416 x Rz /4 }: 4..5..~1 in2 

Arta ClrSampl~ [ C x. 6.451 ]: 29.234 ~ em 
CcliPres~ 30 psi 

Upper Cap Pressure: Z7 psi 
Lower CEp l're,QJ!cn:: 26 p!1i 

Loss ofHcad [( F- (r) J 0.036 :.: 2.54}: 7056 em 

Mmdrm1.1n Dry Density: 122 Ibsffl' 
Oprirnwn % Moistun:; £0.0% 

Wcight ofSsmple: 578.] grams -., 
Sample % Moi..<1:nTC: 9.8% 

D1y Den.o:ity [K/(/tXC)7.3.8095x(l +T..fl 00)): 110.7 1~£2 
Sample% C'.frmractioo fM/lx I 001: 90.7% 

#I #2 113 #4 #5 

Initial lnlei Burc~ Re-ading: . 0.0 0.0 0.0 0.0 

Final Inlet Burerre Rc.,drog: 16.4 15.9 1&.9 15.3 
Initial 0\ltle:t Burette Reading: 14.0 24.0 2,4_0 24.0 
Final Outlet Bun:ne Reading: 7.6 8.1 7.1 ll7 

lnin11l Jwu~mg Time: 5:4.S;OOAM 9:25:00 AM 1:08:00 PM 6:34:00 AM 
Final Reeding lime: 9:15;00 AM J2:5R PM 4:34:00 PM 10:14:00 AM 

ElapSt:d Time [T·SJ (H:M:S): 3:30:00 3:3:!:00 3:26:011 3:40:00 
Elapsed Time (seconds) 12600 12780 12360 13200 

rnletflow [P-0]: 16.4 15.9 16.~ 15.3 
Outlet Flow f.R·Ql (shtJuld be • 5% of W): 16.4 )5_9 16.9 15.3 

Temp=~ture (•C): 2!..1 20_1 19...9 19.S 

Correction F&<.-t.:~r [ -0.02452 x Y + l.495 J: 0.97518 1..00215 1.00705 1.0!686 

Pcnneability [(A :1: W X 2...54) I (D x H lC V) x Zi: 6.248 .E-o6 6.(37 E-()6 6.77H-06 5.802E-D6 

Avenrge.l"erme.ahility (cmfs): 6.141 F.-06 cmfs 



@ ~~~!r!!a9!i!!!!!~1s~?sts 
&<:~Huntington rta. SUJie i/71 

MonroviB • Cefifomia 91015 

TelephOm:: (5?.5} 930 1200 
hcs.irm1e:(~25) !i30 1212 

Project Number :07-33102..01 Project Name; U.S. Ecolo2~ NV 

Report to: i Date Received: 1· 

Al!enlion: Date of ~e~art : 

!sample lclemffit:BtiOII: 07-07iOSF (#$~4) Reported By: Juan L Martinez 

Sample description: Trench #12 Material mixed wf5% of Portfana Cement 

OBS: Test performed on malaria! passln~ #4. compacted 00% of !he Lmcorretted M~mum dry_ density 

PERMEABIJ.JTY OF FINE GRAINED SOILS 

ASTM D 5Dg4, "Measur~"'et~t t'fH)'dratllic Conductivity ofSalurared 

ParoU$ Marerials usin.g a Flo::iblc Wall Pcrmeamt:tcr" Method A 
A.11~ge 

J n.itial Heig;ht of Sample (inches): 4.000 4.000 
Fincl Hcight.ofSamplc: {inches); 4,000 4.000 

Initial Diameter ofSllmple- (inches): 2..400 2402 
Final Dismerer of Sample (rnc!teS): 2.400 2.400 

An::a ofSBnlple f. 3.1'116 x "a2
/ t! }: 4.531 

. , 
rn· 

Area of Sample [ C ~ 6.452 J: 29.234 r::ml 

Ce(! Pressure: 40 psi 

Upper Cap Pressun:; 38 psi 
Lower Cap Pressure: 36 p~i 

La.~ nfBesd [( F • G) I 0.036 x 2.54): 141.11 em 

Marimum Dry Denliity; 128 lbl;lt'2 
Optimum% Moi!;tnre: 7.5% 

Weight rlf Sample:: 589.7 grlllll! 

Swnple % M.oisrure: 7.3% 

Dry Density l,l(I(AlCC)k3.8095x(H·L!IOO)J: 115.5 Ibslft3 

Samj>lc % CaTl}!)!!_ctiDn (M!lx I 00}: 90.2% 
ttl #2 1P.r #4 '115 

lnitia.llnlet Burette Reading: 0.0 0.0 0.0 0.0 
Final Tnlct Bureltl: Reading: 9.7 9.9 12.5 10.3 

Initial Outlet Bun:tte Reading: 24.0 24.0 24.0 24.0 

Final Outlet BIJS'Ctb; Reading: 14.1 14.2 ] 1.4 13.9 
Initial R.cadinJJ: Time: 5:2.5:00AM 6:12:00AM 4:30:00 AM 6:4.6:00 AM 
Fi'naJ RelldingTime: 3:34:01} PM -4:33:00 PM 4:35:00PM 5:31:00 PM 

Elapsed Trmc [T·SJ (H:M:S): !0:09:00 !0:21:00 !Z:OS:OO 10:45:00 
Elapsed Time (seconds) 36540 37260 43500 38700 

Inlet Flow [P-0}: 9.7 9.9 12.5 10.3 
Outlet Flow [R-QJ (should be ~ S % ofW): 9.9 9.1l 12.6 tO .I 

Temj)CT'arure (•C); 20.2 20.1 20.1 20.1 
Correction Factor [ -0.02452 x Y T 1.495 ]: 0.9997 1,00215 !.00215 0.9997 

Permeability [(II." W x 2.54) I (D x H r V)_ X ZJ: 6.529 E-07 6.551 E-07 7.087 E-D7 6.547 €-07 

Averagt" Pcrtncllbitity (r.:m/s): 6.679 E.07 ernls 



Summary of Soil Testing Results for Trench 12 Samples 

Grain Size ("lo by weight) 

Sample Number Material 
Gravel I Sand I SUI/Clay 

Amendment 

ASTM 
D1557 

Mulmum 
DryDenolty 

(pel) 

ASTMD1557 
Optimum 

Molauture 
Content(%) 

HydrauUc Conductivity Samplel'ropertleo 

Dry 
Denolty 

(pol) 

% 
MDD 

Mollture 
Content 

(%) 

DIJTerence 
fromOMC 
%+or(·) 

June and July 2007 Sample•: Trench 1l oampleo for varlouo trench conotructloo objective• (oubgrade, oump gravel, ourface oolllmprovement, and final cover) 

Zeolite tlay (Zq Imported fine• 24.0 22.0 54.0 

Al Sub grade 31.0 59.7 9.3 

A2 Sub grade 29.0 69.0 2.0 

Al Sub grade 47.0 48.1 4.9 5%PitRunZC 

A3 Sub grade 21.0 74.8 4.2 

Bl Gravel 97.0 2.6 0.4 

Bl Gravel 98.0 1.6 0.4 

Cl Surface soil 14.0 76.7 9.3 

C2 Surface soil 20.0 70.9 9.1 

Cl·Cl Surface ooil 17.0 72.0 11.0 5% Pit Run ZC 

Dl Cover soil 22.0 74.7 3.3 

Dl Cover soil 26.0 68.8 5.2 

Dl·Dl Cover!oil 30.0 62.6 7.4 5%PitRunZC 

September 2007 Sampleo: Po11lble oubgrade and/or surface aoU Improvement 18mp1es 

Mlxl 

Mlal 

Mlx3 

Mlx4 

MlxS 

Mlx6 

.. - .. ;i,.i 

Trench 12 material 37 

Trench 12 material 38 

Trench 12 material 45 

Trench 12 material 46 

Trench 12 material 45 

Trench 12 material 47 

55 

5 I 

41 

42 

39 

45.5 

II 

14 

12 

16 

7.5 

5% IMVite 1016 

10% IMVite 1016 

15% IMVitel016 

10% SEP/SAP 

15%SEP/SAP 

S% Portland Cement 

• ··:~;:;; . · ':;~;~Shading Indicates that testing io incomplete (as of 10-5-07) 
• ·:_: ::.:. • : :._; •. ;·:~"C.:-.::·1 

123.5 

117.0 

110.0 

122.5 

116.5 

121.0 

118.0 

121.0 

125.0 

128.0 

130.5 

118.5 

129.5 

126.0 

126.0 

132.0 

9.5 

5.5 

6.0 

9.0 

9.0 

9.0 

10.0 

11.0 

9.5 

8.5 

7.0 

7.5 

7.0 

8.5 

8.5 

6.0 

123.4 I 99.9% 9.3 (0.2) 

117.0 1100.0% 6.1 0.6 

106.5 96.8% 6.8 0.8 

119.3 97.4% 10.4 1.4 

88.3 (wet) 

88.1 (wet) 

.. ;; c·'·~:.:<:.~~·:.;i~\l'·i">:.::,;::::~ I 'h:~f.) ::.;:;:;;· 
~t-!~t~~tJII~~r~~~!~~~~:~:~l~~~l;tttt}~~~ 

::,•; ·r!::J;c:t;.;· -l·.:s·.• ....... . :-:~:·~-~'?? 
·'''::,,:1.: ccJ~~ ;·:;.; 

~~~ .... r::, :, ... ,·~r .. >;.;,: ·'·"1-,.:~-'-" 
···- :,>·;•:.:l'i·~· ... · I,. :>:;':'if''':~"':"*!:~·· 

Hydraulic 
Conductivity 

(em/sec) 

3.90E-07 

2.60E-04 

5.30E-04 

5.55E-04 

1.7 

2.1 

Direct Shear Toot Samplel'ropertles 

Dry 
Density 

(pol) 

110.9 

114.2 

112.9 

100.8 

101.3 

103.1 

. '•;. 

.. -..•,.:rf:·,.:.-;-!_ .... :; 

..... ~ ;: 

% 
MDD 

95.2% 

94.4% 

95.6% 

83.3% 

81.1% 

80.5% 

:.;; 

_;;~~~.-:!-~$::: 

.......... , ... , .. ,., ... • 

Moisture 
Content 

(%) 

8.7 

8.4 

10.4 

15.1 

12.5 

13.0 

I'::~ .... 

Dllferenco 
fromOMC 
%+or(·) 

(0.3) 

(0.6) 

0.4 

4.1 

3.0 

4.5 

Cohesion 
(pol) 

420 

320 

320 

210 

130 

270 

Friction 
Angle 

(degree•) 

32.8 

39.9 

41.1 

34.5 

36.7 

36.2 

''j;;:-,~;r':"" 1::'':,>···.-:· 1 :·:·: •. ,. 
~; :, : ~ :.~: .-

·. Hi;H:filif!'j:}:~;t;: > 
;:(;;,:'I ,;,.';i; :,;::j:: i:i, 

,q .. ,) .:;::.r.::·;, :;,"·k·;"·· ... 



USEN, Beatty, NV Facility 
NEVHW0019 

073113 

SUPPLEMENT- TRENCH 12 LANDFILL REPORT 

Results of Particle Size Analyses 

1-2 
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Particle Size Distribution Report 

500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE- mm 

%COBBLES %GRAVEL %SAND %SILT %CLAY 

23 17 36 
24 0 

SIEVE PERCENT SPEC.* PASS? Soil Descrigtion 

SIZE FINER PERCENT (X=NO) Zeolite Clay 

3 in. 100 
2 in. 99 

Atterberg Limits 
PL= LL= PI= 

1-112 in. 99 
1 in. 98 

3/4in. 96 

Coefficients 
o85= 8.09 o60= o.I57 o50= o.o543 
o30= o.oo2s D1s= D1o= 
Cu= Cc= 

1/2 in. 92 
3/8 in. 88 

#4 76 
#8 73 

#10 71 
#40 66 

#200 53 Classification 
USGS= AASHTO= 

Remarks 

" (no specification provided) 

Sample No.: 07-0510 
Location: On-Site 

Source of Sample: Zeolite Clay 
Date: 07/19/2007 

Elev.fDepth: 

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

Pro"ect No: 07.1243 Fi ure 07-0510 



Particle Size Distribution Report 
s_ 

!£ E.E~E~~; ~ ooo o g~S 

%COBBLES 

0 

SIEVE PERCENT 

SIZE FINER 

1-I/2 in. 100 
I in. 99 

3/4 in. 97 
112 in. 91 
3/8 in. 85 

#4 69 
#8 56 

#16 43 
#30 31 
#50 20 

#100 14 
#200 9.3 

"' (no specification provided) 

Sample No.: 07-0430A 
Location: USEN-A 1 

SPEC.* PASS? 

PERCENT (X=NO) 

%SAND 

60 

PL= 

o85= 9.52 
o30= o.s67 
Cu= 35.50 

USCS= 

Source of Sample: Native 

Client: U.S. Ecology-NV 

%SILT %CLAY 

9 

Soil Description 

Atterberg Limits 
LL= Pl= 

Coefficients 
o60= 2.95 o50= h7l 
D1s= 0.173 D10= 0.0832 
Cc= 1.31 

Classification 
AASHTO= 

Remarks 

Date: 06/14/2007 
Elev./Depth: 

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

Pro'ect No: 07.1243 
Fi ure 07-0430A 



Particle Size Distribution Report 
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30 . 

20 

I 10 I 

0 I I ll 
500 

%COBBLES I %GRAVEL %SANO 

0 l 

SIEVE PERCENT 

SIZE FINER 

2in. 100 
1-112 in. 99 

l in. 98 
J/4 in. 96 
112 in. 92 
3/8 in. 88 

#4 71 
#8 55 

#16 39 
#30 24 
#5fJ 11 

#100 4 
#200 2.0 

• (no specification provided) 

Sample No.: 07-0430B 
Location: USEN-A2 

29 69 

SPEC."' PASS? 

PERCENT . {X.=NO) 

PL= 

USGS= 

Source of Sample: Native 

Client: U.S. Ecology-NV 

%SILT T %CLAY 1 
2 I 

Soil Description 

Atterbera Limits 
LL= PI= 

Coefficients 
o60= 2.96 o50= 1.89 
D15;:; 0.382 D10= 0280 
Cc= 0.76 

Classification 
AASHTO= 

Remarks 

Date: 06/14/2007 
Etev./Depth: 

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

·c;ARE 
••• ouoa•"• .. ~ 

r;.,t<duJ=I~·~ c...nor- Project No: 07.1243 Figure 07-0430B 
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Particle Size Distribution Report 

100 

.E 
_5 N 

"' 

%COBBLES 

0 

SIEVE PERCENT 

SIZE FINER 

3 in. JQ{} 

2in. 98 
1-1/2 in. 95 

1 in. 92 
3/4in. 88 
l/2in. 81 
3/8 in. 74 

#4 53 
#8 37 

#16 26 
#30 19 
#50 12 

#100 8 
#200 4.9 

%GRAVEL 

47 

SPEC.* 

PERCENT 

* (no specification provided) 

PASS? 

{X=NO} 

%SAND 

48 

PL= 

o85= 15.8 
o30= 1.57 
Cu= 25.84 

USGS= 

Sample No.: 07-0605A Source of Sample: Native 

Location: USEN-Al w/5% Zeolite Clay 

Client: U.S. Ecology-NV 

0.1 

%SILT 

Soil Oescriotion 

Atterbern limits 
LL::; . 

Coefficients 
D6o= 6.oo 
o1 5= o.409 
Cc= 1.77 

Classification 
AASHTO= 

Remarks 

0.001 

%CLAY 

5 

PI::; 

o50= 4.25 
o10= o.232 

Date: 08/0712007 

ElevJDepth: 

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

Pro·ect No: 07.1243 
Fi ure 07-0605A. 



Particle Size Distribution Report 
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• 
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I 

%CLAY 
%SAND %SILT 

%COBBLES %GRAVEL 
4 

0 

SIEVE PERCENT 

SIZE FINER 

J-112in. 100 
1 in. 100 

3/4 in. 98 
1/2 in. 94 
3/8 in. 90 

#4 79 
#8 72 

#16 59 
#30 44 
#50 23 

#100 10 
#200 4.2 

* (no spec1ficanon prov1ded) 

Sample No.; 07-0430C 
location: USEN-A3 

21 75 

SPEC." PASS? 

PERCENT (X=NO) 

PL= 

USCS= 

Source of Sample; Native 

Client U.S. Ecology-NV 

Soil Description 

Atterbern Limits 
LL= PI= 

Coefficients 
o60= 1.24 o50= o. 765 
D1s= 0.210 o 10= o.I50 
Cc= 0.78 

Classification 
MSHTO= 

Remarks 

Date: 06/1412007 

ElevJDepth: 

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

Pro"ect No: 07.1243 
Fi ure 07-0430C 



Particle Size Distribution Report 
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1 -I 

500 100 

%COBBLES I 

SIEVE 

SIZE 

1-1/2 in. 
I in. 

3/4 in_ 
1/2 in_ 
3/8 in. 

#4 
#8 

#200 

o I 

PERCENT 

FINER 

100 
&7 
48 

6 
3 
3 
2 

OA 

10 

%GRAVEL 

97 

SPEC." 

PERCENT 

PASS? 

(X=NO) 

1 0.1 0.01 (}.001 

GRAIN SIZE- mm 
%SAND 

3 

PL= 

oa5= 25.o 
o30= 16.6 
Cu= 1.53 

USGS= 

1 %SILT l %CLAY l 
I 

Soil Description 

Atterberq Limits 
LL= 

Coefficients 
o60= 2o_s 
n15= 14.4 
Cc= 0.97 

Classification 
AASHTQ:::; 

Remarks 

o I 

PI= 

... (no specification provided) 

Sample No.: 07-0430D 
Location: USEN-Bl 

Source of Sample: Native 
Date: 06/14/2007 

Elev:/Depth: 

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

Project No: 07J243 Figure 07-0430D 
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Particle Size Distribution Report 
!i 

100~~~~~~~~-~ ri~r·T~Iri=~· T~~~n:~lr,-,_~~~-.~~.r~~~~~~~~~~~~~~~--~~~~~~~~~~~J~I----~ 
d I I! , : 

500 

%COBBLES 'Yo GRAVEL 

0 98 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

3in. 100 
2 in. 92 

1-112 in. 63 
lin. 26 

3/4in. 9 
112 in. 3 
3/8 in. 2 

#4 2 
#8 2 

#16 I 
#30 1 
#50 l 

#100 1 
#200 0.4 

PASS? 

(X=NO) 

'Yo SAND 

2 

Gravel 

PL= 

o85= 47.4 
o30= z6.7 
Cu= 1.89 

USCS= 

! I I l L~_l ____ -
I I i 
' ! ! 

0.001 

%SILT %CLAY 

0 

Soil Description 

Atterbern Limits 
LL= PI= 

Coefficients 
o60= 37.0 o50= 33.4 
D15= 21.6 D10= 195 
Cc= 0.99 

Classification 
AASHTO= 

Remarks 

* (no specification provided) 

Sample No.: 07-0605£ 
Location: USEN-Bl 

Source of Sample: Native 
Date: 08/1512007 

ElevJDepth: 

I 

Client U.S. Ecology-NV 
Project U $. Eoology-NV Mfuooll"'"'"' Testiog Proj.# 07.3113 

. Pro·ect No: 07.1243 Fi ure 07-0605E 



Particle Size Distribution Report 

70 

0: I j, 

~ 
60 

I' ll 
ffi50 j: 
() I 

0::: : 
W40 
a_ 

30 

%CLAY %SILT %SAND %GRAVEL %COBBLES 9 
0 

SIEVE PERCENT 

SIZE FINER 

1-1/2 in. 100 
I in. 99 

3/4 in. 98 
I/2 in. 96 
3/8 in. 94 

#4 86 
#8 75 

#16 65 
#30 54 
#50 41 

#100 25 
#200 93 

... 
(no sp=ficabon proVIded) 

Sample No.; 07-0430E 
Location: USEN-C1 

14 

SPEC." . PASS? 

PERCENT (X=NO) 

77 

PL= 

o85= 4.44 
o30= o.Iss 
Cu= 11.08 

USGS= 

Source of Sample: Native 

Client U.S. Ecology-NV 

Soil Description 

Atterberg Limits 
LL= PI= 

Coefficients 
o60= o.857 o50= 0.478 
D15;:;; 0.0968 D10= 0.0774 
Cc= 0.52 

Classification 
AASHTO= 

Remarks 

Date: 06/I 4/2007 
ElevJDepth: 

Project: U.S. Ecology-NV MisceUaneous Testing Proj.# 07.3 I I 3 

Pro"ect No: 07.1243 
Fi ure 07-0430E 



Particle Size Distribution Report 

00 
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500 100 10 1 0.1 0.01 
GRAIN SIZE - mm 

0.001 

%COBBLES %GRAVEL 

0 20 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

1-112 in. 100 
1 in. 99 

3/4 in. 97 
112 in. 94 
3/8 in. 91 

#4 80 
#8 67 

#16 57 
#30 46 
#50 33 

#100 21 
#200 9.1 

* (no specification provided) 

PASS? 

(X=NO) 

%SAND 

71 

PL= 

o85= 6.30 
o30= o.z54 
Cu=· 18.51 

USGS= 

%SILT %CLAY 

9 

Soil Description 

Atterbera limits 
LL= PI= 

Coefficients 
o60= L46 D50= o.754 
D15= 0.106 D10= 0.0790 
Cc= 056 

Classification 
AASHTO= 

Remarks 

Sample No.: 07-0430F 
Location: USEN-C2 

Source of Sample: Native 
Date: 0611412007 · 

Elev./Depth: 

I 

Client: U.S. Ecology-NV 
Project U.S. Ecology-NV M""""""''" T,;ng Proj .# 07 3113 

_ Pro·ect No: 07.1241 Fi ure 07-0430F 



Particle Size Distribution Report 

" ~~--~;~·~~5~-Tc_.~ ~: ~ ~ 
100 ! I 

0 
<D 

90 l i 

0::: w 60~·-+~~--+H~~~~~~~~~~~-+--~~~-}~~~+-~~~~~~+-~ 
z 
u: 
~ 50~~-4~--~~~ 
w 
(.) 
0:: 
w 
0.. 

10 

0 17 72 
%COBBLES %GRAVEL 

SIEVE PERCENT SPEC.* PASS? 

SIZE FINER PERCENT (X=NO) 

l-1/2 in. 100 
1 in. 99 

3/4 in. 98 
1/2 in. 95 
3/8 in. 92 Pl= 

#4 83 
#8 74 

#16 66 
#30 54 
#50 40 

#100 26 

o85= 5.so 
o30= o.l82 
cu= 

#200 11 

USGS= 

.. (no specification provided) 

Sample No.: 07-0605C Source of Sample: Native 
Location: USEN-CI and C2 w/5% Zeolite Clay 

Client: U.S. Ecology-NV 

%SILT 

Soil Description 

Atterberg Limits 
LL= 

Coefficients 
o60= o.820 
D1s= o.os99 
Cc= 

Classification 
AASHTO= 

Remarks 

%ClAY 

11 

PI= 

Date: 08/07/2007 
Elev./Depth: 

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

Pro·ect No: 07.1243 
Fi ure 07-0605C 



Particle Size Distribution Report 
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I 
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I I 
I I 
I I 

I 

ll 
I I 

I I 
I I 

I 

I I 

10 

%COBBLES %GRAVEL 

0 22 

SIEVE PERCENT SPEC.*· PASS? 

SIZE FINER PERCENT (X=NO) 

2in. 100 
1-112 in. 99 

1 in. 99 
3/4 in. 97 
1/2. in. 93 

( 3/8 in. 90 
#4 78 
#8 63 

#16 43 
#30 25 
#50 12 

#100 6 
#200 3.3 

* 

%SAND 

75 

PL= 

o85= 6.86 
o30= o.736 
Cu= 8.29 

USGS= 

II I II 
I 
I 

I 
I 

11

1 

I 
I I i I I 

II Jll 
I 
I . I! I --

II II I 
I I I 
I I 

I 
I I 

1 
i 

I I T 
I I i 

I' I r l I · I 

I 
I 

I 

l I i 
0.001 

%SILT %CLAY 

3 

Soil Description 

Atterbera Umits 
LL= PI~ 

Coefficients 
o60= 2.11 o50= 1.49 
o1 5= o.J66 o1 0= o.254 
Cc= 1.01 

Classfficatio n 
AASHTO= 

Remarks 

(no specificatioo provided) 

Sample No.: 07-0430G 
Location: USEN-D1 

Source of Sample: Native 
Date: 06/14/2007 

Elev./Depth: 

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

Pro"ect No: 07.1243 
Fi ure 07-04300 



Particle Size Distribution Report 
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500 100 10 
0.1 0.01 0.001 

1 
GRAIN SIZE- mm 

%SAND I %SilT 'Yo ClAY I 
%GRAVEl %COBBlES 

0 I 

·SIEVE PERCENT 

SIZE ANER 

1-112 in. 100 
l in. 100 

3/4 in. 98 
112 in. 93 
3/8 in. 89 

#4 74 
#8 61 

#16 46 
#30 33 
#50 21 

#100 11 
#200 5.2 

.. (no specification provided) 

Sample No.: 07-0430H 
Location: USEN-D2 

26 

SPEC.* PASS? 

PERCENT (X=NO) 

69 

Pl= 

o85= 7.73 
o30= o.so7 
Cu= 16.43 

USCS= 

Source of Sample: Native 

Client U.S. Ecology-NV 

I 5 

Soil Description 

Atterberq Umits 
ll? PI= 

Coefficients 
o60= 2.24 o50= 1.42 
D15= 0.204 D10= 0.137 
Cc= 0.84 

Classification 
AASHTO= 

Remarks 

Date: 06/l412007 
Elev./Depth: 

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

Project No: 07.1243 Figure 07-0430H 

I 



Particle Size Distribution Report 
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£ £ S! £ " 
"' N "' ~ ifi ~ 

i· Jl 
h 
!• 

100 ' ! 
' i i 
j I I I 

%COBBLES %GRAVEL 

0 30 

SIEVE PERCENT SPEC." 

SIZE FINER PERCENT 

1-1/2 in. 100 
1 in. 98 

3/4 in. 96 
1/2 in. 89 
3/8 in. 89 

#4 70 
#8 59 

#16 44 
#-30 31 
#50 20 

#lOO 12 
#200 7.4 

* (no specification provided) 

_,; 
;; ~ 

PASS? 

(X=NO) 

1 
GRAIN SIZE- mm 

%SAND 

63 

PL= 

o85= 8.36 
D3o= o.566 
Cu= 21.65 

USGS= 

Sample No.: 07-06050 Source of Sample: Native 
Location: USEN-01 and D2 w/5% Zeolite Clay 

Client: U.S. Ecology-NV 

%SILT 

Soil Description. 

Atterberg Limits 
LL= 

Coefficients 
o60= 2.so 
o15= 0.202 
Cc= 1.11 

Classification 
AASHTO= 

Remarks 

%CLAY 

7 

PI= 

Date: 08/07/2007 
Elev.JDepth: 

Project: U.S. Ecology-NV Miscellanrous Testing Proj.# 07 3113 

Pro·ect No: 07.1243 Fi ure 07-0605D 



Particle Size Distribution Report 
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GRAIN SIZE- mm 
%GRAVEL %SAND I %SILT %ClAY l 

%COBBLES 

0 

SIEVE PERCENT 

SIZE FINER 

3 in. 100 
2.0 in. 98 

l-1/2 in. 94 
I in. &9 

3/4 in. 84 
112 in. 79 
3/8 in. 75 

#4 63 
#8 52 

#16 42 
#30 33 
#50 21 

#100 12 
#200 7.8 

* (no specification provided) 

37 

SPEC." PASS? 

PERCENT (X=NO) 

55 

PL= 

o85= 202 
o30= o.soo 
Cu= 34.49 

USGS= 

T 8 

Soil Description· 

Atterberg Limits 
LL= PI= 

Coefficients 
Dso= 3.96 o50= 2.01 
o1 5= OJ99 o10= o.11s 
Cc= 0.55 

Classification 
AASHTO= 

Remarks 

Sample No.: 07-0705A Source of Sample: Native 
location: Trench 12 Material mixed w/5% rmvite 1016 MIX: I 

Date: 9/14/07 
Elev./Depth: 

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

Project No: 07.1243 
Figure 07-0705A 

I 



Particle Size Distribution Report 
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s.s~.s! 
n ~ ,.!.. - ;;; 

%COBBLES %GRAVEL 

0 38 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

2 io. 100 
1-112 io. 95 

1 in. 91 
3/4in. 88 
1/2 in. 81 
3/8 in. 76 

#4 62 
#8 49 

#16 39 
#30 30 
#50 20 

#100 14 
#200 11 

,. 
(no specification prov1ded) 

PASS? 

(X=NO) 

0 0 0 
0 ... 0 

"' "' .. 

1 ~1 

GRAIN SIZE - mm 
%SAND 

51 

PL= 

o65= 15.8 
o30= o.6oo 
Cu= 

USGS= 

%SILT 

Soil Description 

Atterberg Limits 
LL= 

Coefficients 
o60= 4.30 
o15= o.176 
Cc= 

Classification 
AASHTO= 

Remarks 

%CLAY 

11 

PI= 

o50= 2.s1 
D1o::; 

Sample No.: 07-0705B Source of Sample: Native 
Location: Trench 12 Material mixed w/10% Imvite 1016 

Date: 9/14/07 
Elev./Depth: 

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

Pro"ect No: 07.1243 
Fi ure 07-07058 



Particle Size Distribution Report 

a:: w 00~~~4--H~~T-~*-~i*+~~~ 
z 
u:: 
~ sol-+-+--+-~~ 
UJ 
() 
0:: g: 40 

10 

%COBBLES 

0 

SIEVE PERCENT 

SIZE ANER 

3 in. 100 
2.0 in. 93 

H/2in. 88 
1 in. 81 

3/4 in. 77 
1/2 in. 71 
3{8 in, 66 

#4 55 
#8 44 

#16 36 
#30 29 
#50 21 

#100 16 
#200 14 

%GRAVEL 

45 

SPEC.* 

PERCENT 

-,. 
(no specification prOVtded) 

PASS? 

(X=NO) 

%SAND 

41 

PL= 

o85= 32.2 
o30= o.6S6 
Cu= 

USCS= 

%SILT %CLAY 

14 

Soil Oescriotion 

Atterberq Limits 
LL= PI= 

Coefficients 
o6 o= 6.56 o50= 3.49 
D1s= 0.114 o10= 
Cc= 

Classification 
AASHTO= 

Remarks 

Sample No.: 07-0705C Source of Sample: Native 
Location: Trench 12 Material mixed w/15% Imvite Mtx? 

Date: 9114/07 
ElevJDepth: 

I 

Client: U.S. Ecology-NV 
Project: U.S. Erology-NV M~oell"'eous Testing PmJ.# 07.3 I 13 

_ Pro'ect No: 07.1243 Fi ure 07-0705C 
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500 100 . 10 1 0.1 0.01 0.001 

%COBBLES %GRAVEL 

0 46 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

2 in. 100 
I-1/2 in. 99 

1 in. 95 
3/4 in. 89 
1/2 in. 79 
3/8 in. 70 

#4 54 
#8 41 

#16 32 
#30 25 
#50 19 

#100 14 
#200 12 

" (no specification provided) 

PASS? 

(X=NO} 

GRAIN SIZE- mm 
o/. SAND 

42 

PL== 

D85::; t6.o 
o30= o.983 
cu= 

USGS== 

%SILT %ClAY 

12 

Soil Description 

Atterberg Limits 
Ll== Pl== 

Coefficients 
o60== 6.39 D50= 3.88 
o15== o.I7& o10= 
Cc== 

Classification 
AASHTO= 

Remarks 

Sample No.: 07-0705D Source of Sample: Native 
Location: Trench 12 Material mixed w/10% SEP/SAP Ml X 4-

Date: 9/l4107 
Elev ./Depth: 

I 

Client U.S. Ecology-NV 
Project U.S. Ecology-NV Mlsceii>ID<OUS Tosring Pmj.# 07.3113 

_ Pro·ectNo: 07.1243 Fi ure 07-07050 



Particle Size Distribution Report 
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500 
0.001 

%SAND %SILT %CLAY 
%COBBLES %GRAVEL 

0 45 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

3 in. 100 
2.0 in. 98 
1.5 in. 92 
1.0 in. 87 
3/4 in. 81 
1/2 in. 76 
3/8 in. 70 

#4 55 
#8 42 

#16 33 
#30 26 
#50 20 

#100 17 
#200 16 

.. 
(no spedfication provided) 

PASS? 

(X=NO} 

39 

PL= 

o85= 23.0 
o30= o.&92 
Cu= 

uses= 

Sample No.: 07-0705E Source of Sample: Native 
Location: Trench 12 material mixed w/15% SEP/SAP 

Client: U.S. Ecology-NV 

16 

Soil Description 

Atterberq limits 
LL= PI= 

Coefficients 
o60= 6.os o50= 3.70 
D1s= D1o= 
Cc= 

Classification 
AASHTO= 

Remarks 

Date: 9/14107 
Elev./Depth: 

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

Pro·ect No: 07.1243 Fi ure 07-0705E 



Particle Size Distribution Report 
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500 100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

%COBBLES %GRAVEL 

0 47 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

3 in. 100 
2 io. 98 

1-1/2 in. 94 
1 in. 86 

3/4 in. 79 
V2in. 72 
3/8 in. 66 

#4 53 
#8 39 

#16 29 
#30 21 
#50 14 

#100 9 
#200 7.5 

,. 
(no spec1fication proVI!Ied) 

PASS? 

(X=NO) 

%SAND 

46 

PL= 

o85= 24.4 
o 30= 1.2s 
Cu= 41.04 

USGS= 

Sample No.: 07-0705F Source of Sample: Native 
Location: Trench 12 Material Mixed w/5% Portland Cement 

Client: U.S. Ecology-NV 

%SILT %CLAY 

8 

Soil Description 

Atterbera Limits 
LL= PI= 

Coefficients 
o 6o= 6.97 D5o= 4.09 
o15= 0336 o10= o.110 
Cc= 1.38 

Classification 
MSHTO= 

Remarks 

Date: 091!412007 
Elev./Depth: 

Project U.S. Ecology-NY Miscellaneous Testing Proj.# 07.3113 

Pro·ect No: 07.1243 
Fi ure 07-0705F 
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Test specification: ASTM D 1557-00 Procedure B Modified 
Oversize correction ~plied to each point 
Elev/ Classification Nat. 

Sp.G. LL PI 
%> %< 

Depth uses MSHiO Moist. 3/Sln. No.20D 

SW-SC 2.34 34 15 15.0 9.3 

ROCK CORRECTED TESi RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density== 123.5 pcf 120.5 pcf 
Well-graded sand with clay and:gravd 

Optimum moisture= 9.5 % 11% 

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

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

• Location: USEN-Al 

COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 0.7-0430A 
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Test specification: ASTM D 1557...00 Procedure B Modified 
Oversize correction applied to each point 

EJev/ Classification Nat. 
Sp.G. LL PI 

%> '%< 

Dopth uses AASHTO Moist. 3181n. l\lo.200 

SP 2.32 NP NP 12.0 2.0 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 117 pcf 114.5 pcf 
Poorly graded sand with gravel 

Optimum moistur~ = 5.5 % 6% 

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

Project U.S. Ecology-NV tvfisccllaneous Testing Proj.fll 07.3113 

• Location:USEN-A2 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07:04.30B 
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Test specification: ASTM D 1557--00 Procedure A Modified 
Oversize correction applied to final results 

EJevJ Classification Nat. %> %< 

Depth uses AASHTO Moist. 
Sp.G. LL PI 

No.4 No.200 

12.0 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density= 11 0 pcf 106 pcf 

Optimwn moisture= 6 % 7% 

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

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3113 

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

COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07-0605A 

I 
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Test specification: ASTM D 1557-00 Procedure B Modified 
Oversize correction a lied to each oint 

EJev/ Classification 

Depth USCS AASHTO 

SP 

ROCK CORRECTED TEST RESULTS 

Maximum dry density = l 22.5 pcf 

Optimum moisture ; 9 % 

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

Nat. 

Moist 
Sp.G. 

2.33 

UNCORRECTeD 

120 pcf 

10% 

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

\,_ • Location: USEN-A3 

COMPACTION TEST REPORT 
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MATERIAL DESCRIPTIO~ 

Poorly graded sand with gravel 

Remarks: 

Figure 01-0430C 
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Test specification: AS1M D 1557-00 Procedure B Modified 
: 

oversize correction applied to each point ' 

Elev/ Classification Nat. 
PI 

%> %< 
Depth uses AASHTO Moist. 

Sp.G. LL 
3/8 in. No.200 

SP-SM 2.36 NP NP 6.0 9.3 

ROCK CORRECTED TEST RESULTS UNCORRECTED MA TERlAL DESCRIPTION 

Maximum dry density = 116.5 pcf 115 pcf 
Poorly graded sand with silt 

Optimum moisture= 9 % 9.5% 

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

• Location: USEN-Cl 

COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure ~7-0430£ 
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Test specification: ASTM D 1557-00 Prcx:cdure B Modified 
Oversize correction applied to each point 
Elev/ Classification Nat 

PI 
%> %< 

Depth uses AASHTO 
Sp.G. LL 

3/8 in. No.200 Moist. 

SP-SM 2.34 NP NP 9.0 
' 

9.1 

ROCK CORRECTED TEST RESULTS UNCORRECTED MAiERIAL DESCRIPTION 

Maximum dry density = I 21 pcf 119 pcf 
Poorly graded sand with silt :md gravel 

Optimum moisture== 9 % 10% 

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

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

\. • Location: USEN-C2 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07-0430F 
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Test specification: ASTM D 1557-00 Procedure A Modified 

Elev/ 

Depth 

Classification 

USCS AASHTO 

TEST RESULTS 

Maximum dry density = 118 pcf 

Optimum moisture= 10 % 

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

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

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

COMPACTION TEST REPORT 

Nat. 

Moist. 
Sp.G. 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

LL 
No.200 

%> %< 
PI 

No.4 

18.0 

MATERJAL DESCRIPTION 

Remarks: 

Figure 07-0605C 
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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 USCS AASHiO Moist. 

Sp.G. LL PI 
%> 

318 in. 

%< 

No.200 

sw 

ROCK CORRECTED TEST RESULTS 

Maximum dry density = 12 J pcf 

Optimum moisture= 11 % 

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

2.39 

UNCORRECTED 

118.5 pcf 

12% 

Project: U.S. Ecology-NV Miscellaneous Testing Proj .# 07 3113 

• Location: USEN-Dl 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

NP NP 10.0 3.3 

MATERIAL OESCRIPTION 

Well-graded sand with gravel 

Remarks: 

Figure 07-04300 
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Test specification: AS 1M D 15 57-00 Procedure B Modified 
OVersize correction applied to each point 
Elev/ Classification Nat. %> ;%< 

uses Sp.G. LL PI 
3/Sin. N'o.200 Depth AASHTO Moist. 

: 

SP-SM 2.34 NP NP 11.0 !5.2 

ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION 

Maximum dry density = 125 pcf 122.5 pcf 
Poorly graded sand with silt and gravel 

Optimum moisture:= 9.5 % 10.5% 

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

( 
· .. 

• Location: USEN-D2 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07.,P430H 
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Water content, % 

Test specification: ASTM D 1557-00 Procedure B Modified 
Oversize correction applied to each ooint 
Elev/ Classification Nat. 

Depth USGS AASHTO Moist 
Sp.G. 

2.41 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density= 128 pcf 

Optimum moisture = 8.5 % 

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

124 pcf 

9.5% 

Project U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3113 

• Location: USEN-Dl and 02 w/5% Zeolite Clay 

COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

LL PI 
%> %< 

3/8 in. No.200 

17.4 

MA TER!AL DESCRIPTION 

Remarks: 

Figure 07-06050 



COMPACTION TEST REPORT 
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Water content. % 

Test specification: AS1M D 1557-00 Procedure C Modified 
Oversize correction applied to each point 

Elev/ Classification Nat. %> %< 

Depth USGS AASHTO Moist. 
Sp.G. 

ROCK CORRECTED TEST RESULTS 

Maximum dry density= 130.5 pcf 

Optimum moisture = 7 % 

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

2.37 

UNCORRECTED 

127.5 pcf 

8% 

LL PI 
3/4 in. No.20D 

16.0 7.8 

MATERIAL DESCRIPTION 

Remarks: 

Project: U.S. Ecology-NV Miscellaneous TestingProj.# 07.3113 Sampled 9114/07; Native w/5% Imvite 1016; 
Lab#07-0705A 

• Location: Trench 12 Material mixed w/5% Irnvite 1016 M I')(. ( 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07-0705A 

I 



COMPACTION TEST REPORT 
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Water content, % 

Test specification: ASTM D 1557-00 Procedure C Modified 
Oversize correction applied to each point 

12 14 16 

Elev/ Classification Nat. 
PI 

%> %< 

Depth USGS AASHTO Moist. 
Sp.G. 

ROCK CORRECTED TEST RESULTS 

Maximum dry density = I 1 8.5 pcf 

Optimum moisture= 7.5% 

Project No. 07.1143 Client: U.S. Ecology-NV 

L26 

UNCORRECTED 

127.5 pcf 

8.5% 

LL 
3/4 in. No.200 

12.0 11 

MATERIAL DESCRIPTION 

Remarks: 

Project: U.S. Ecology-NV MisceJlaneous Testing Proj .# 07.3113 Sam led 9/14/07 ; Native mixed w/ I 0% Imvite 
; Lab#07-0705B 

• Location: Trench 12 Material mixed w/10% Imvite 1016 M IX ~ 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. Figure 07-07058 
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Water content, % 

Test specification: AS1M D 1557-00 Procedure C Modified 
Oversize correction aQPiied to each point 

11 13 15 

Elev/ Classification Nat 
Moist. 

%> 

3!4 in. 

%< 

Depth uses AASHTO 
Sp.G. 

2..41 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density = 129.5 pcf 

Optimum moisture = 7 % 

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

124.5 pcf 

9% 

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3113 

• Location: Trench 12 Material mixed w/15% Tmvite M l X 3 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

LL PI 
No.200 

23.0 14 

MATERIAL DESCRIPTION 

Remarks: 
Sampled 9/14/07 ; ;Native mixed w/15% 
Imvitel016; Lab#07- 0705C 

Figure 07-0705C 

I 
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I 1 

1 ' l ! i 

Water content, % 

Test specification: ASTM D 1557-00 Procedure C Modified 
Oversize correction applied to each point 
Elev/ Classification Nat. 

Depth USCSo AASHTO Moist. 
Sp.G. 

2.38 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density= 126 pcf 

Optimum moisture = 8.5 % 

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

124 pcf 

9.5% 

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

• Location: Trench 12 Material mixed w/10% SEP/SAP M I)( 4 
COMPACTION lEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

LL PI 
%> %< 

3/4 in. No.200 

11.0 12 

MATERIAL DESCRIPTION 

Remarks: 

Sampled 9/14/07; Native mixed w/SEP/SAP 
; Lab#07-0750D 

Figure 07-0705D 

I 
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Water content, % 

Test specification: ASTM D 1557-00 Procedure C Modified 
Oversize correction applied to each point 

Elev/ Classification Nat 

Depth USCS AASHTO Moist 
Sp.G. 

237 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density = 126 pcf 

Optimum moisture= 8.5% 

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

122 pcf 

10% 

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3113 

• Location: Trench 12 material mixed w/1 5% SEP/SAP M l X 5 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

LL PI 
%> 'Yo< 

3/4 in. No.200 

19.0 !6 

MATERIAL DESCRIPTION 

Remarks: 

Sampled 9/14/07 ; Native mixed with 15% 
SEP/SAP; Lab#07- 0705E 

Figure 07-0705E 
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Water content. % 

Test specification: ASTM D 1557-00 Procedure C Modified 
Oversize correction applied to each point 

9 11 13 

Elev/ Classification Nat. 
LL 

%> %< 

Depth uses AASHTO Moist. 
Sp.G. 

2.37 

ROCK CORRECTED TEST RESULTS UNCORRECTED 

Maximum dry density= 132 pcf 

Optimum moisture= 6 % 

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

128 pcf 

7.5% 

Project: U.S. Ecology-NV Miscellaneous Testing Proj.# 07 3113 

• Location: Trench 12 Material Mixed w/5% Portland Cement J\1 /X G 
COMPACTION TEST REPORT 

JOSEPH A. CESARE AND ASSOCIATES, INC. 

PI 
3f4 in. No.200 

2l.O 7.5 

MATERIAL DESCRIPTION 

Remarks: 

Figure 07-0705F 

I 



USEN. Beatty, NV Facility 
NEVHW0019 

073113 

SUPPLEMENT- TRENCH 12 LANDFJLL REPORT 

Result of Permeability Testing 
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Falling Head Penneability Knight Pies old 
CONSULTING Manual of Soil Laboratory Testing (KH. Head) Section 10.7.2 

Project 
Lab No. 
Sample No. 
Location 

Trial 

No. 

1 

2 

3 

4 

5 

Averages 

General Notes: 

U.S. Ecology_-NV Misc..Testing_ Proj.#07-3113 

07-0430A 
Native, US EN-A 1 

Sample Parameters: 

Specimen Diameter, 

Specimen Height, 

Standpipe· Diameter 

Specimen Area, 

Standpipe Area, 

Elapsed 

Time 

sec 

60240.0 

2580.0 

5860.0 

4360.0 

6600.0 

Initial 

Head 

h1 

mm 

647.0 

587.0 

53.1 

42.4 

35.7 

3.84 *a • L 

A* t 

1800 ml 

Specimen Data 

Wet Sample Mass, g 
Dry Sample Mass, g 
Dry Unit Weight, pcf 

Moisture Content, % 

in. 8.020 

in. 4.119 

in. 0.250 

in.2 
50.52 

in.2 
0.05 

Permeability Trial Data 

Rna! h1/h2 

Head 

h2 

mm 

70.0 9.243 

531.0 1.105 

42.4 1.252 

35.7 1.188 

27.7 1.289 

log1 O(h1/h2) x 1 E-05 

a= standpipe cross sectional area, mm• 

A= specimen cross sectional area, mm• 

AquAeTer- Cesare Knight Piesold and Co. 

Project No. 07.1243 
Date of Test 7/23 - 7/31/07 
Tested By spb 
Checked By SPB 

7366.5 

6739.7 

123.4 

9.3 

log1 O(h1/h~ 

0.965806 

0.043544 

0.097729 

0.074698 

0.110188 

mm 203.7 

mm 104.6 

mm 6.4 

mm2 32,591.6 
., 

mm2 31.7 

Hydraulic 

Conductivity 

k 

m/s em! sec 

3.BE-09 3.BE-07 

4.0E-09 4.0E-07 

3.9E-09 3.9E-07 

4.0E-09 4.0E-07 

3.9E-09 3.9E-07 

3.9E-09 3.9E-07 

specimen length, mm 

elapsed time, minutes 

8/27/2007 



·Knight Piesold Constant Head Penneability 
CONSULTING USER 5605, Amended 

Project U.S. Ecology-NV Misc. Testing Proj.#07-3113 Project No. 07.1243 
Lab No. Date of Test 7/25- 7/26/07 
Sample No. 07-04308 Tested By spb 
Location Native, USEN-A2 Checked By SPB 

Specimen Data 

Target Dry Density, pcf 117.0 Wet Sample Wt. + Tare, lbs. 16.458 

Target Density, t/m3 NA Tare, lbs. 0.000 
Moisture Content, % 6.1 Wet Sample Wt., lbs. 16.458 
Mold Diameter, in. 8.02 Sample Length, in. 4.488 

Mold Area, in.2 50.52 Sample Volume, in.3 226.7 

Mold Area, tf 0.3508 Sample Volume, ft3 0.1312 
Depth to Mold Bottom, in. 8.701 Wet Density, pcf 125.4. 

: Initial Depth to Plate, in. 4.213 ' 
Normal Stress Range, psf 144 

Permeability Trial Data 

Normal Stress, psf 144 Head, em 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, crn!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-Q4 

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 9780.00 0.088 2.6E-Q4 

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 overnight prior to initializing flow trials. 
4) The sample was prepared by placing the material in three lifts to achieve the desired 100% MDD target density. 

• .. 

AquAeTer- Cesare Knight Piesold and Co. 8/27/2007 



Knight Pies old Constant Head Permeability 
. CONSULTING USBR 5605, Amended 

Project U.S. Eco/ogy-NV Misc.Iesting Proj.#07-3113 Project No. 07.1243 
Lab No. Date of Test 08/22/07 
Sample No. 07-0605A Tested By spb 
Location /lr2 Wl-rH 5°/c. it~ OL. t~ CLAY Checked By SPB 

Specimen Data 

Target Dry Density, pcf 106.5 Wet Sample Wt. +Tare, lbs. 18.193 

Target Density, t!m3 
NA Tare, lbs. 0.170 

Moisture Content, % 6.8 Wet Sample Wt., lbs. 18.023 
Mold Diameter, in. 8.02 Sample Length, in. 5.422 

Mold Area, in.2 50.52 Sample Volume, in.3 273.9 

Mold Area, tf 0.3508 Sample Volume, te 0.1585 
Depth to Mold Bottom, in. 8.701 Wet Density, pcf· 113.7 

Initial Depth to Plate, in. 3.279 
Normal Stress Range, psf 144 

Permeability Trial Data 

Normal Stress, psi 144 Head, em 10.2 

Avg. Depth to Plate, in. 0.070 Consolidated Length, in. 8.631 Wet Density, pel 71.4 

Trial Q lime Flow Permeability 

No. cc sec crJsec k, crn/sec 

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 overnight 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 Piesold and Co. 8/27/2007 



CLIENT: J.A Cesare 

FLEXIBLE WALL PERMEABILTIY TEST 

ASTM D 5084-03 

Falling Head/Increasing Tailwater Pressure 

PROJECT: U:S· Ecology-NV Misc. Testing Proj.#07-3113 PROJECTNO.: DV108-59.7 
BORJNGNO. 
DEPTII 
SAMPlE NO. 07-D605B 
SAMPlE TYPE Cal. Liner 
CONF. PRESSURE. (psi) 

MOIS1UREIDENSIIY 
DATA 

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

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

Vol Before Consol (cu ft) 
Vol Before Consol (cc) 
Change in Vol (cc) 
Cell Exp. ( cc) 
Vol AfterConsol (cc) 
Vol After Consol ( cu ft) 
Effective Porosity % 
Pressure Difference (psi): 
C= 
k, cm/s = (C/t)*log(h1/h2) 

Tune 

min. 

0.00 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 

General Test Notes: 

Cap 
Elevation 

cc 

48.0 
45.1 
42.2 
39.8 
37.8 
36.0 
34.5 

1) Tap water was used as the peiJDel!Ilt 

(A~) 

3 

Pedestal 
Elevation 

cc 

1.5 
4.7 
7.5 
9.8 
11.8 
13.6 
15.1 

BEFORE 
TEST 

1685.40 
1685.40 
1527.10 
158.30 
0.00 

1527.10 
10.4 

131.7 
119.3 

3.940 
12.192 
4.000 
0.024 
3.976 
12.184 

0.02822 
799.2 

5.3 
0.0 

793.9 
0.02804 

28.43 
0.00 

0.13604 

Permeability Test Trials 

Elevation 
Head 

em 

50.2 
43.6 
37.5 
32.4 
28.1 
24.2 
21.0 

Avg.ofLast 4 Rdgs. 

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

AquAeTer- Cesare Knight Piesold 

LABNO. : 
SAMPI.EID: 
1EST STAR1ED : 
TEST FINISHED: 
SATIJRA1ED 1EST: 

08/21/07 
08/24/07 
YES 

AFIER 
1EST 

1751.80 
2170.70 
1946.00 
224.70 
418.90 
1527.10 

14.7 
137.8 
120.1 

(em) 10.008 
(sq em) 78.659 

(em) 10.160 
(em) 0.061 
(em) 10.099 

(sq em) 78.609 

Specific Gravity 2.67 
Assumed? Yes 

Init Saturation 69.7 
Init Void Ratio 0.397 
Final Saturation 100.0 

Final Void Ratio 0.388 

Buret Constant, a 0.920 
Buret Stand 3 

Total Permeability 
Head k 
em em/sec 

50.2 
43.6 5.5E-D4 
37.5 6.0E-04 
32.4 5.7E-04 
28.1 5.6E-04 
24.2 5.9E-04 
21.0 5.7E-D4 

5.7E-04 

8/27/2007 



CLIENT: J.A Cesare 

FLEXIBLE WALL PERl\IIEA.BILITY TEST 

ASTM D 5084-03 

Falling Head/Increasing Tailwater Pressure 

PROJECT: U.S. Ecology-NV Misc. Testing Proj.#07-3113 PROJECT NO. : DV108-59.7 
BORING NO. 
DEP1H 
SAMPLE NO. 07-0605B 
SAMPLE TYPE Cal. Liner 
CONE PRESSURE. (psi) 

MOISTllREtoENSITY -
DATA 

Wt Soil + Moisture (g) 
Wt Wet Soil & Pan (g) 
Wt Dry Soil & Pan (g) 
Wt Moisture l.Dst (g) 
Wt ofPanOnly (g) 
Wt of Dry Soil (g) 
Moisture Content % 
Wet Density (pcfj 
Dry Density (pcf) 

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

Vol Before Consol (c;u ft) 
Vol Before Consol ( cc) 
ChangeinVol (cc) 
Cell Exp. (cc) 
Vol After Consol (cc) 
Vol After Consol (cu ft) 
Effective Porosity % 
Pressure Difference (psi): 
C= 
k, cm/s = (C/t)*log(h1/h2) 

Tune 

min. 

0.00 
0.25 
0.25 
0.25 
0.25 

General Test Notes: 

Cap 
Elevation 

cc 

48.7 
45.9 
43.1 
40.9 
38.8 

1) Tap water was used as the penreant. 

(A.~) 

10 

Pedestal 
Elevation 

cc 

2.0 
5.0 
7.6 
10.0 
11.9 

BEIDRE 
TEST 

1685.40 
1685.40 
1527.10 
158.30 
0.00 

1527.10 
10.4 

13t7 
119.3 

3.940 
12.192 
4.000 
0.024 
3.976 
12.153 

0.02822 
799.2 
7.3 
0.0 

791.9 
0.02796 
28.43 
0.00 

0.13638 

Permeability Test Trials 

Elevation 
Head 

em 

50.4 
44.2 
38.3 
33.4 
29.1 

Avg.ofLast 4 Rdgs. 

2) Back pressure saturation continued until 'B'parameter a minimmnof0.95. 

AquAe T er - Cesare Knight Piesold 

LABNO. : 
SAMPLEID: 
TESTSTARlED : 
TEST FINISHED : 
SATURAlED TEST: 

08/21107 
08/24/07 
YES 

AFTER 
TEST 

1749.80 
2168.70 
1946.00 
222.70 
418.90 
1527.10 

14.6 
137.9" 
12D.4 

(ern) 10.008 
(sq ern) 78.659 

(ern) 10.160 
(ern) 0.061 
(ern) 10.099 

· ·' (sq ern) 78.411 

Specific Gravity 2.67 
Assmned? Yes 

Init Saturation 69.7 
Init. Void Ratio 0.397 
Fmal Saturation 100.0 

Final Void Ratio 0.385 

Buret Constant, a 0.920 
Buret Stand 3 

Total Permeability 
Head k 
ern em/sec 

50.4 
44.2 5.2E-04 
38.3 5.6E-04 
33.4 5.5E-04 
29.1 5.5E-04 

5.4E-04 

8/27/2007 



Knight Piesold Constant Head Penneability 
CONSULTING USER 5605, A:nzended 

Project U.S. Ecology~NV Misc. Testing Proj.#Ol-3113 Project No. 07.1243 
Lab No. Date of Test 7/21 - 7/22/07 
Sample No. 07-04300 Tested By spb 
Location Native, USEN-81 Checked By SPB 

Specimen Data 

Target Dry Density, pcf NA Wet Sample Wt. +Tare, lbs. 37.119 

Target Density, tlm3 
NA Tare, lbs. 17.813 

Moisture Content, % NA Wet Sample Wt., lbs. 19.306 
Mold Diameter, in. 8.02 Sample Length, in. 7.520 

Mold Area, in.2 50.52 Sample Volume, in.3 379.9 

Mold Area, tt 0.3508 Sample Volume, ft3 0.2198 
Depth to Mold Bottom,_ in. , 8.701 IJI{et Density, pcf 87.8 

! Initial Depth to Plate, in. 1.181 
' 

Normal Stress Range, psf 144 

Permeability Trial Data 

Normal Stress, psf 144 Head, em 1.3 

Avg. Depth to Plate, in. 1.220 Consolidated Length, in. 7.481 Wet Density, pet 88.3 

Trial Q Time Flow Permeability 
No. cc sec eel sec k, em/sec 

1 1132.5- 29.67 38.2 1.7Et00 

2 1132.5 29.47 38.4 1.7Et00 

3 1132.5 29.41 38.5 1.7E+OO 

4 1132.5 29.56 38.3 1.7Et00 

5 1132.5 29.73 38.1 1.7Et00 

6 1132.5 29.81 38.0 1.7Et00 

7 1132.5 29.66 38.2 1.7E+00 

Averages 38.241 1.7E+OO 

General Notes: 
1) Tap water was used as perrneant. 
2) Flow conditions may vary depending on the particle distribution in the field. 
3) The sample was allowed to saturate overnight 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 Piesold and Co. . 8/27/2007 



Knight Piesold Constant Head Permeability 
CONSULTIMG USBR 5605, Amended 

Project U.S. Ecology-NV Misc. Testing 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, -7 J:it::c>N D ~~MPLe Checked By SPB 

Specimen Data 

Target Dry Density, pcf NA Wet Sample Wt +Tare, lbs. 
Target Density, t/m3 NA Tare, lbs. 
Moisture Content, % NA Wet Sample Wt, lbs. 
Mold Diameter, in. 8.02 Sample Length, in. 
Mold Area, in.2 50.52 Sample Volume, in.3 

Mold Area, tf 0.3508 Sample Volume, ft3 

Depth to Mold ~ottom, in. 8.701 Wet Density,. pcf 
Initial Depth to Plate, in. 

Normal Stress Range, psf 144 

Permeability Trial Data 

Normal Stress, psf 144 

Avg. Depth to Plate, in. 0.070 Consolidated Length, in. 

Trial Q Time 

No. cc sec 

1 453 11.87 

2 453 12.13 

3 453 12.18 

4 453 11.88 

5 453 12.04 

6 453 12.08 

7 453 . 12.00 c 

Averages 

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 overnight prior to initializing flow trials. 

Head, em 

8.631 Wet Density, pcf 

Flow Permeability 

eel sec k, em/sec 

38.2 2.1E+OO 

37.3 2.1E+OO 

37.2 2.1E+OO 

38.1 2.1E+OO 

37.6 2.1E+OO 

37.5 2.1E+OO 

37.8 2.1E+OO 

37.672 2.1E+OO 

4) The sample was prepared by placing the material in the mold loosely and then lightly tapping the sides of the mold. 

38.158 

15.920 
22.238 
8.701 

439.5 

0.2544 
.87.4 
0.000 

1.2 

88.1 

AquAeTer- Cesare Knight Piesold and Co. 8/27/2007 


