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ERRATA SHEET 

This-em.ta sheet corrects two errors in Appendix A "As-Built Engineering Drawings" in the 
Closure Report for Coo:ective A criari t Jnjt 453; Area 2 J JXO J .andfi n Tonnpah Test Range, 
Nevada, Revision No. 0, July 1999 (DOE/NV/11718-284). · 

• In the fourth drawing of Appendix A (No. JS-052-133-Cl9 "Landfill A9-'l,2,3 Site Plan"), a 
notation in the upper lefthand quadrant indicating warning signs mounted on the perimeter 
fence was incorrectly deleted. The warning signs do exist and are installed as shown. A 
replacement drawing with the error corrected is attached to this errata sheet. 

• In the fifth drawing of Appendix A(No. JS-052-133-C20 "Monument Details'"), the. 
incorrectly worded warning sign was deleted butwas not replaced with a correctly worded 
warning sign, which should read, ''Danger, buried hazards including unexploded ordnance. 
Contact Security at 29S-828S prior to entry or any work at this site." A replacement 
dra~g with the error corrected is attached to this errata sheet. 
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ABSTRACT 
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This Closure Report provides the documentation for closure of the Area 9 UXO (Unexploded 
Ordnance) Landfill, Corrective Action Unit (CAU) 453. The site is located on the Tonopah Test 
Range, approximately 225 kilometers (140 miles) northwest of Las Vegas, Nevada. 

CAU 453 consists of Corrective Action Site No. 09-55-001-0952 and is comprised of three individual 
waste cells designated as A9-1, A9-2, and A9-3. The three cells received wastes from daily 
operations at Area 9 and from range cleanups that were performed after weapons testing. Cell 
locations and contents were not well documented due to the unregulated disposal practices commonly 
associated with early landfill operations. 

A corrective action investigation was performed in 1997 and results were reported in the Corrective 
Action Decision Document (Department of Energy [DOE], 1998b). Although cell contents were not 
investigated directly due to the potential for live unexploded ordnance, undisturbed soils beneath the 
cells were sampled using angled borings. Results from characterization indicated that hazardous waste 
was not found in the corrective action investigation. 

The remedial alternative proposed in the Corrective Action Decision Document (DOE, 1998b) for 
CAU 453 was closure in place by administrative controls (Alternative 2). The following closure 
activities were completed following the Nevada Division of Environmental Protection (NDEP)­
approved Corrective Action Plan (DOE, 1998c ): the surface depression of cell A9-1 was backfilled 
and graded; warning signs, cell corner monuments, and perimeter fencing were installed; and use 
restrictions, which control access and prevent intrusive activities, were enacted. 
Since closure activities for CAU 453 have been completed following the NDEP-approved Corrective 
Action Plan (DOE, 1998c) as documented in this Closure Report, the U.S. Department of Energy, 
Nevada Operations Office requests that: 

C CAU 453 be moved from Appendix III to Appendix IV of the Federal Facility Agreement 
and Consent Order. 

C NDEP provide a Notice of Completion to the U.S. Department of Energy, Nevada 
Operations Office. 

IX 
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1.0 INTRODUCTION 
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Introduction 
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Revision: 0 

The U.S. Department of Energy, Nevada Operations Office (DOE/NV) operates the Nevada Test Site 
and entered into a trilateral agreement with the state of Nevada and the U.S. Defense Threat Reduction 
Agency. The trilateral agreement, the Federal Facilities Agreement and Consent Order (FFACO), 
provides a framework for identifying, characterizing, remediating, and closing DOE/NV environmental 
sites in Nevada (FFACO, 1996). Corrective Action Units (CAUs) have been identified in the FFACO 
at the Tonopah Test Range (TTR) which is currently operated by the U.S. Department of Energy, 
Albuquerque Operations Office and the U.S. Air Force (USAF). 

This Closure Report (CR) provides documentation for the closure of CAU 453: Area 9 UXO 
(Unexploded Ordnance) Landfill, as proposed in the Corrective Action Plan (CAP) (DOE, 1998c). 
The site is located on the TTR, approximately 225 kilometers (km) (140 miles [mi]) northwest of Las 
Vegas, Nevada (Figure 1). 

CAU 453 consists of Corrective Action Site (CAS) No. 09-55-001-0952, which is comprised of 
three northeast-southwest trending waste cells designated as Cells A9-1, A9-2, and A9-3 (Figure 2). 
The cells were operated during different time intervals beginning in the early 1960s through 1993, and 
received waste generated from daily operations at Area 9 and from range cleanups which occurred 
after weapons testing. Cell contents were not well documented during early landfill operations, but site 
process knowledge indicates they were used for solid waste disposal, including disposal of UXO. 

Details of the site history and results of previous investigations were reported in the Corrective Action 
Investigation Plan (CAIP) (DOE, 1997), and the Corrective Action Decision Document (CADD) 
(DOE, 1998b). 

Site investigation results indicate the following: 

C The cells were overlain by a soil cover at grade except for a surface depression in the 
northeast end of Cell A9-1 where landfill wastes were removed during a voluntary cleanup 
performed in 1995. 

C The buried contents of the cells were not investigated due to the potential for live UXO. 
Instead, undisturbed soil from beneath the cells was sampled using angled borings. The 
results indicated the soil was not impacted by landfill wastes. 

1 
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C Inadvertent contact with landfill debris and UXO needs to be prevented and the 
following measures were recommended: backfill the surface depression in the northeast end 
of Cell A9-1; install cell-corner monuments and perimeter fencing with warning signs; and 
enact use restrictions to control access and prevent intrusive activities. 

The CADD (DOE, 1998b) stated that the Area 9 UXO Landfill qualified for a waiver from the 
requirements for a Class III Landfill. The CAP (DOE, 1998c) provided additional information 
requested by the NDEP to justify that additional capping of landfill cells was not necessary. 

1.1 PURPOSE 

The purpose of this CR is to: 

C Document the closure activities and provide the information collected, as recommended in the 
CADD (DOE, 1998b) and proposed on the CAP (DOE, 1998c). 

C Provide a Post-Closure Inspection Plan. 

C Obtain a Notice of Completion from the NDEP. 

C Recommend the movement of CAU 453 from Appendix III to Appendix IV of the FFACO. 

1.2 SCOPE 

The following closure activities were implemented for CAU 453: 

C The surface depression of Cell A9-1 was backfilled and graded. 

C Warning signs, perimeter fencing, and cell-corner monuments were installed, and 
administrative use restrictions were enacted. 

C Closure activities were coordinated with the USAF because of the location of the site and use 
restrictions. 

C This CR documents remedial closure activities, provides a Post-Closure Inspection Plan, and 
proposes closure of CAU 453. 

4 



1.3 CLOSURE REPORT CONTENTS 

This CR is divided into the following sections: 

CR - CAU No.453 

Section: 

Introduction 

Area 9 UXO Landfill 

Revision: 0 

C Section 1.0 - Introduction: Site background, purpose, scope, and report contents 

C Section 2.0 - Closure Activities: Corrective action activities, deviations from the CAP 
as approved, corrective action schedule as completed, and site plan 

C Section 3.0 - Waste Disposition 

C Section 4.0 - Closure Verification Results 

C Section 5.0 - Post-Closure Inspection Plan 

C Section 6.0 - Summary, Conclusions, and Recommendations 

C Section 7 .0 - References 

C Appendix A - As-Built Engineering Drawings 

C Appendix B - Use Restriction Documentation 

C Appendix C - Geotechnical Test Results 

C Appendix D - Post-Closure Inspection Checklist 

This report was developed using information and guidance from the following documents: 

C Corrective Action Investigation Plan For CAU No. 453: Area 9 Landfill, Tonopah Test 
Range, Revision 0, DOE/NV--475, DOE, 1997. 

C Corrective Action Decision Document For The Area 9 UXO Landfill, Tonopah Test 
Range, CAU 453, Revision 0, DOE/NV--497, DOE, 1998b. 

C Corrective Action Plan For Corrective Action Unit 453: Area 9 UXO Landfill, 
Tonopah Test Range, Nevada, DOE/NV--235, DOE, 1998c. 

C Nevada Environmental Restoration Project, Health and Safety Plan. Revision 3, DOE, 
1998. 

C Nevada Environmental Restoration Project, Industrial Sites, Quality Assurance Project Plan, 
Nevada Test Site. Revision 1, DOE/NV--372, DOE, 1996. 

C Nevada Environmental Restoration Project, Project Management Plan, Revision 0, 
DOE, 1994. 
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2.0 CLOSURE ACTIVITIES 
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Date:July 26, 1999 

This section of the CR details the specific activities involved in the closure of CAU 453: Area 9 UXO 
Landfill. This section also includes the rationale for deviations from the approved CAP (DOE, 1998c) 
and provides a detailed schedule of site activities as completed. 

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES 

Closure activities performed at the Area 9 UXO Landfill include the following: 

C Backfilling the surface depression in Cell A9-1. 

C Construction of a perimeter chain-link fence. 

C Installation of warning signs and cell monuments. 

C Enactment of administrative use restrictions. 

2.1.1 Site Preparation 

2.1.1.1 Sandia Borrow Pit Materials 

The Sandia Borrow Pit is located approximately 8 km (5 mi) south of the Area 9 UXO Landfill (see 
Figure 1 and Engineering Drawings in Appendix A for the location of the borrow pit). At the beginning 
of field closure activities, a soil sample of the borrow material was collected and submitted to Bechtel 
Nevada's Material Testing Laboratory for geotechnical testing. The results of geotechnical laboratory 
tests are discussed in Section 4.1. 

Prior to placement of backfill, water was thoroughly mixed into the borrow material to control dust and 
to approximate the optimum moisture content for compaction purposes. Water for the closure activities 
was obtained from the Roller Coaster Well located approximately 18 km (11 mi) south of the Area 9 
UXO Landfill (see Figure 1 and Engineering Drawings in Appendix A for the location of the well). 

2.1.1.2 Geophysical Survey 

Prior to beginning intrusive field activities (such as grading of the fence alignment, drilling of fence-post 
holes, and digging of shallow pits to place monuments), surface geophysical surveys were run to identify 
potential UXO within 3 meters (m) (10 feet [ft]) of the proposed perimeter fence, and within 1.5 m (5 
ft) of proposed monuments. Using a Geonics EM-61 time-domain metal detector, electromagnetic 
anomalies were located and then investigated further with explosive ordnance personnel from Sandia 
National Laboratories using a Schonstedt GA-52C hand-held magnetic locator. No UXO was found. 

7 



2.1.1.3 Exclusion Zones 
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Due to the potential for UXO, cell locations were staked with flagging and all personnel were instructed 
to keep equipment, vehicles, and themselves away from the cells. The southwest edge of the surface 
depression, where it joined the remaining covered portion of Cell A9-1, was delineated with additional 
flagging so that personnel involved with backfilling activities were aware of the boundary with the area 
of potential UXO. 

2.1.2 Backfilling of Cell A9-1 

On July 28, 1998, borrow material was transported to the Area 9 UXO Landfill using belly-dump 
trucks. Backfill, compaction, and area grading in the Cell A9-1 surface depression was completed 
using a front-end loader. Approximately 92 cubic meters (120 cubic yards) of borrow material was 
placed as backfill during the Area 9 UXO Landfill closure activities. 

Except for the southwest edge containing potential UXO, the Cell A9-1 surface depression was 
backfilled in 0.2-m (8-inch) lifts and compacted by repeated passes of the loader. For the southwest 
edge, the backfill was dropped or pushed into place without personnel or equipment contacting the 
ground. Because no compaction was performed over this area, the borrow material was mounded to 
an approximate height of 1.0 m (3.3 ft) above grade to account for future gradual consolidation. As a 
further precaution, a site worker was dedicated to monitor the work and alert the operator when the 
loader came within 1 m (3.3 ft) of the delineated area of potential UXO. Field compaction test results 
are discussed further in Section 4.2. 

2.1.3 Installation of Perimeter Chain-Link Fence 

Between July 28, 1998, and August 10, 1998, a perimeter chain-link fence was installed approximately 
15 m (50 ft) beyond cell boundaries to provide sufficient room within the fenced area to operate 
equipment without disturbing the cells. The fence is approximately 1.8 m (6 ft) high and surrounds an 
area of approximately 128 m (420 ft) by 73 m (240 ft) (Figure 2). 

2.1.4 Installation of Warning Signs and Monuments 

Twelve warning signs were posted at intervals of 24 to 32 m (80 to 100 ft) on the perimeter fence. The 
warning signs read: 

Danger, buried hazards including potential unexploded ordnance. 
Contact Security at 295-8285 prior to entry or any work at this site. 

8 
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A total of 16 monuments were installed to mark the boundaries of the three cells (Figure 2). The 
monuments were placed approximately 1.5 m (5 ft) beyond actual cell boundaries as a precaution so 
that potential UXO areas are clearly delineated. The monuments are embedded with brass survey 
markers which are stamped with waste cell identification. The monuments are truncated pyramids 
approximately 1.8 m (6 ft) high with a square base (approximately 0.6 m by 0.6 m [2 ft by 2 ft]) and a 
square top (approximately 0.3 m by 0.3 m [l ft by 1 ft]). The monument bases are buried 
approximately 0.3 m (1 ft) below grade, leaving the tops approximately 1.5 m (5 ft) above the ground 
surface. 

2.2 DEVIATIONS FROM CORRECTIVE ACTION PLAN AS 
APPROVED 

No deviations from the approved CAP (DOE, 1998c) occurred. 

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED 

The corrective action activities were completed in a timely manner. A detailed schedule of the project 
activities as completed can be found in Figure 3. 

2.4 SITE PLAN/SURVEY PLAT 

As-built engineering drawings are included in Appendix A and indicate that the soil covers over the 
waste cells are flat to slightly sloped, with minimal potential for ponding. The topography in the vicinity 
of CAU 453 is shown in Figure 4 and demonstrates that the Area 9 UXO Landfill is located in an area 
slightly sloped to the southwest and is not located in a low-lying area where significant ponding or 
channeling of surf ace water is likely. 

9 
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3.0 WASTE DISPOSITION 

CR - CAU No. 453 

Section: Waste 

Disposition 

Area 9 UX O Landfill 

Revision: 0 

Date: July 26, 1999 

Based on available process knowledge, the waste inventory described in the CAIP (DOE, 1997), and 
analytical results provided in the CADD (DOE, 1998b), hazardous wastes were not expected. 
Hazardous wastes were neither found nor generated from closure activities at CAU 453. 
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4.0 CLOSURE VERIFICATION RESULTS 

4.1 GEOTECHNICAL TESTING OF EXISTING SOILS 

CR - CAU No. 453 

Section: Closure Verif. 

Area 9 UX O Landfill 

Revision: 0 

Date: July 26, 1999 

A total of five soil samples were collected prior to backfilling activities. A sample of native soil was 
collected from a relatively undisturbed area adjacent to the Area 9 UXO Landfill, three samples were 
collected from existing landfill covers, and one sample was collected from the Sandia Borrow Pit. 
These soil samples were submitted to the Bechtel Nevada Materials Testing Laboratory for Proctor 
maximum density tests (American Society for Testing and Materials [ASTM], 1997a), sieve analyses 
(ASTM, 1997b), and permeability tests (ASTM, 1997c). In addition, 12 nuclear density tests 
(ASTM, 1997d) were done to determine the field compaction of native and landfill cover soils. Field 
test and sample collection locations are shown in Figure 2. Test results were reported in the 
geotechnical laboratory report (Appendix C) and are summarized in Table 1. 

The results of the Proctor maximum density tests indicate that the borrow material exhibits greater 
maximum density (2,035 kilograms per cubic meter [kg/m3

] [127 .0 pounds per cubic foot (lb/ft3
)]) than 

the existing landfill cover soils (1,821 to 1,994 kg/m3 [113.8 to 124.0 lb/ft3
]) or the native soil (1,664 

kg/m3 [104.0 lb/ft3
]). The results of the nuclear density tests indicate that the native soil tends to be 

more compacted (88.1 to 92.2 percent maximum density) than the existing landfill cover soils (79.2 to 
90.1 percent maximum density). Prior to permeability testing, samples of native and existing landfill 
cover soils were remolded to field conditions and samples of borrow material were recompacted to 85, 
90, and 95 percent maximum density. The results of the permeability tests indicate that the native soil is 
more permeable (5.06 x 10-3 centimeters per second [cm/sec]) than the existing landfill cover soils 
(2.84 x 10-6 to 1.60 x 10-4 cm/sec) or the borrow material (8.82 x 10-4

, 3.80 x 10-5
, and 1.39 x 10-5 

cm/sec, after recompaction to 85, 90, and 95 percent maximum density, respectively). Based on these 
data, preferential infiltration through the existing landfill covers is not expected. 

4.2 FIELD COMPACTION TESTING OF BACKFILL 

Field compaction (ASTM, 1997d) of backfilled borrow material was also tested by personnel from the 
Bechtel Nevada Materials Testing Laboratory. A total of 13 nuclear density tests were done, reported 
in the geotechnical laboratory report (Appendix C), and summarized in Table 1. 

At the beginning of backfilling activities, a field performance specification was established to provide 
compaction of the backfill to at least 80 percent maximum density, as required in the CAP (DOE, 
1998c). Similar fill and compaction activities using the same borrow material were occurring in surface 
depressions at CAU 424: Area 3 Landfill Complex, and a field performance specification was 
developed based on six nuclear density tests ( two in compacted fill in A9-1, and four in compacted fill 
at Area 3). The tests were done on the bottom 0.2-m (8-in) lift after being compacted by one 
complete pass ( once forward and once back) of the loader. The compaction values ranged from 88.1 
to 98.2 percent, meeting the compaction requirement. 
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TABLE 1 - SUMMARY OF GEOTECHNICAL TEST RESULTS 

TEST REFERENCE NUMBER OF PERCENT FIELD 
AND SAMPLE INDIVIDUAL TEST OR COMPACTION 
LOCATION" SOIL SAMPLE n min avg max 

EXISTING SOILS 
Native/undisturbed north of A9-1 A9/4a, 4b, 4c 3 88.1 89.9 92.2 
Waste Cell A9-1 existing landfill cover A9/3a, 3b, 3c 3 80.9 84.7 90.1 
Waste Cell A9-2 existing landfill cover A9/2a, 2b, 2c 3 79.2 80.4 82.1 
Waste Cell A9-3 existing landfill cover A9/la, lb, le 3 85.1 85.7 86.7 

BORROW MATERIAL 
Sandia Borrow Pit Sandia Borrow NA 
Sandia Borrow Pit Sandia Borrow NA 
Sandia Borrow Pit Sandia Borrow NA 

PERFORMANCE SPECIFICATION 
Initial compaction of borrow material at A9ffl, T2; 6 88.1 93.7 98.2 
Area 9 UXO Landfill and at Area 3 A3-laffl, T2; A3-1/T3, T4 
Landfill Complex 

COMP ACTION VERIFICATION 
A9-1 backfill compaction A9ffl through Tl3 13 85.3 89.0 95.0 

Notes: 

PROCTOR 
DENSITY 

kg/m3 lb/ft3 

1,664 104.0 
1,984 124.0 
1,994 121.5 
1,821 113.8 

2,035 127.0 
2,035 127.0 
2,035 127.0 

NA 

NA 

REMOLDED 
PERCENT 

COMPACTIONb 

93.3 
84.7 
80.0 
86.3 

85.0 
90.0 
95.0 

NA 

NA 

CR - CAU No.453 
Section: Closure Verif. 
Area 9 UX O Landfill 
Revision: 0 
Date: July 26, 1999 

PERMEABILITYC 

cm/sec 

5.06 X 10 3 

2.84 X 10 6 

1.53 X 104 

1.60 X 104 

8.82 X 104 

3.80 X 10 5 

1.39 X 10 5 

NA 

NA 

= Location of Sandia Borrow Pit is shown in Figure 1. Area 9 sample and test locations are shown in Figure 2. Area 3 test locations are shown in Appendix C. 
= Samples of "existing soils" were remolded to field conditions for permeability tests. 
= Permeability value shown is the mean of final three readings of each test. 

n = number of field compaction tests performed. 
min = minimum test result value. 
avg = average value of "n" tests. 
max = maximum test result value. 
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During and following backfilling activities, an additional 11 nuclear density tests were 
done on compacted backfill to verify compaction at intermediate depths, and in the final top lift. The 
compaction ranged from 85.3 to 95.0 percent, meeting the compaction requirement. The permeability 
of the borrow material at 85 and 95 percent maximum density was determined to be 8.82 x 10-4 and 
1.39 x 10-5 cm/sec, respectively, less than the native soil permeability of 5.06 x 10-3 cm/sec. Therefore, 
preferential infiltration through the backfilled depression is not expected. 

4.3 USE RESTRICTIONS 

Closure activities conducted at the site were coordinated with and acknowledged by the USAF 
(Appendix B). The Acknowledgement of CAU 453 from the USAF was received by the DOE/NV on 
July 15, 1998, the CAU Use Restriction Information Form was submitted by the DOE/NV to the 
USAF on April 29, 1999, and the Recordation of CAU 453 was send by the USAF to the DOE/NV 
on July 1, 1999. 

The future use of any land related to this CAU, as described in Appendix B, is restricted from any 
DOE or USAF activity that may alter or modify the containment control as identified in this CR or other 
documentation for this CAU unless appropriate concurrence is obtained in advance. 
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5.0 POST-CLOSURE INSPECTION PLAN 

Post-closure inspection of the Area 9 UXO Landfill is intended to determine: 

C If maintenance and repairs to the cell soil covers are needed. 

CR - CAU No.453 

Section: Post-Closure Plan 

Area 9 UX O Landfill 

Revision: 0 

Date: July 26, 1999 

C If maintenance and repairs to the perimeter fence, warning signs, and monuments are 
needed. 

C If modifications to the administrative use restrictions are needed. 

C If termination of post-closure inspection can be proposed in the future. 

5.1 POST-CLOSURE INSPECTION 

The inspection will consist of biannual (twice per year) visual inspections of: 

C The cell soil cover for indications of subsidence, erosion, unauthorized excavation, etc. 

C The perimeter fence, warning signs, and monuments for signs of wear, disturbance, etc. 

The inspections will be documented on a checklist (Appendix D) and with photography, if needed. 
Repairs to the cell soil covers (placement and compaction of additional fill), perimeter fence, warning 
signs, and monuments (repair, reposition, and/or replacement) may be required. Additional, 
nonscheduled inspections may be required after severe weather events such as heavy rainfall, flash 
flooding, and high winds. Any identified maintenance and repair requirements will be remedied within 
90 days of discovery and documented in writing at the time of repair. 

5.2 ANNUAL REPORTING 

An annual post-closure inspection report will be prepared that will provide the observations and 
describe modifications and/or repairs made to the cover and cover area. The annual report will be 
prepared and submitted to the NDEP following the second inspection of each year that post-closure 
inspection is conducted. The annual reports will include the following information: 

• Discussion of observations. 

• Inspection checklist (Appendix D) and maintenance record. 

• Conclusions and recommendations. 
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5.3 DURATION 

CR - CAU No.453 
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Area 9 UX O Landfill 
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The biannual inspections will be performed for five years after the closure activities have completed, 
and will be documented on inspection forms. 

Completion of post-closure inspection of CAU 453 may be proposed by DOE/NV to NDEP within 
five years after the completion of closure activities. Completion of post-closure inspection may also be 
proposed by DOE/NV to NDEP if two consecutive years of visual inspections do not indicate the 
recurrence of subsidence depressions. 
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6.0 SUMMARY, CONCLUSIONS, AND 
RECOMMENDATIONS 

6.1 SUMMARY AND CONCLUSIONS 

CR - CAU No. 453 
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Revision: 0 

Date: July 26, 1999 

The following summary and conclusions are made based upon the completed site closure activities and 
information provided in this report: 

C The surface depression in Cell A9-3 was backfilled and compacted as specified in the 
CAP (DOE, 1998c). 

C A perimeter fence, warning signs, and monuments were installed to restrict inadvertent 
access, to warn of buried wastes, and to document cell locations. 

C Closure activities have been coordinated with the USAF. 

C The CAU Use Restriction Information Form was submitted to the USAF on 
April 29, 1999, for recordation. On July 1, 1999, the Recordation of CAU 453 was 
returned to the DOE/NV. 

C The field closure activities conducted at the site were completed in accordance to the 
approved CAP (DOE, 1998c). 

6.2 RECOMMENDATIONS 

Since the closure activities for CAU 453 have been completed in accordance with the NDEP­
approved CAP (DOE, 1998c) as documented in this CR, the DOE/NV requests that: 

C A Notice of Completion be provided by the NDEP to DOE/NV for the closure of CAU 
453 (Area 9 UXO Landfill [CAS No.09-55-001-0952]). 

C CAU 453 be moved from Appendix III to Appendix IV of the FFACO. 

C DOE/NV will continue to perform post-closure inspection of the site as indicatecE:in:tion 
5.0 of this CR. 
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I 
.: · ... :~ 

DEPAR'I'MENTOFTBEMRFORCE 
HEADQUAR'fERS ffTH Am BASE WING (ACC) 

NELLIS Am .FORCE BASE, NEVADA 

Colonel Micha.el F. Fukey 
~, &vi:mmnmtru Management 
4349 D1.1ffer Dr.11 Ste. 1601 
Nellis AFB NV 89191--7007 

Ms. R~ C;. Wycoff; 
Directori :&vimnmmtal Restoration Division 
DOB Nevada Opemtions Office 
P.O.&x98S18 
Lu Vegas NV 89193 .. 8518 

JUL 151998 · 

ACE:NOWl.EDOEMENr OF CORRECTIVE ACTION UNIT (CAU) 453 .. 

P.06 

Nellis Air Foree Bue (Nellis) has reviewed the U. S. Department ofEMrgy'&.(OOE) : . 
Com:::ctive Action Decision Document for Com:dive Action Unit {CAU) 453; Nellis rum the 
right to use this wld for military purposes under Public La:w 99--606, as amended, ma Public 
Lmd Order 7131. . ..· . . . 

Nellis~ ~nly ·~ ~mction.s on its me of the land while under its controL··For the. · 
move ref~ sit'e;'~ self~miposm restrictions by Nellis on its use ofthis's~ruicifNAFR 
('h~ ~ ~~o~i\vill be pl~~ fu~ihe'Gcograpmc lmonnmoi:ts~'loisj' for. 
NAFR. .. The Raup Mmgemmt Office {RMO) at Nellis will. administer"me lesb:ictirim to. 
ensure tut~.:~ ~onai controls on ·users.ofthe ~AFR.,· ~g-~ tbeii~ aware of 
thee mtnctiom 1~ hi the GIS, which should mist the DOE m worldng·mtt1· ~-~ , 
regulators on Corrective Active Units. If~O detmnmes that a proposed mmi9n use-w9nld 
oot comport with~ me restrictions oi-tnat there is a proposed tramfer/relmquislmu~t of 
all or pm of the NA.'F'L .it will notify DOE of the proposed mmsfer/mlinquishment. Then. DOE 
must contact the rep.Wars or mm_sferedremmee w addrea and resolve clean.up~ · .. 
uoocia.ted with the proposed use or tta.t:mfer/relinquishment. , 

IrRMO needs to modify its use restrictions thereby~ additional cleanup requirements 
to meet the~ mnd .. use scenarios, then DOB will clean the restricted lmd up to the !evel to 
meet the proposed lmd~t1$e scenarios in m expeditious manner so that RM:O may mnend ·tne use 
remictiom. 



702 2951113 . P,07 

Also, Nellis and OOE are negotiating a Memorandum ofUndmtmdmg that will address 
OOE~s future obliptions to elem up any ofits contru:ninswd areas. 

Please contact me at 652~6828 if you have my questions. 

Sincerely 

cc: 
. HQAWC RMO/lU.fi. 

HQAWFC/JAV 

I 
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Department of Energy 
. Nevada Operations Office 

, , ~-, : ::1 P. 0. Sox 96516 
'i..i\J t 1• j 

"'· Las V~a.s, NV 89193~8518 

Colonel Michael F. Fukey, USAF 
Director, Environmental Management 
4349 Duffer Dr., Ste. 1601 
Nellis AFB, NV 89191-7007 

APR 29 m9 
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SUBMITTAL OF THE CAU USE RESTRICTION INFORlvlA,TJON FORA1S FOR CAU 424 
AREA 3 LANDFILL COMPLEX, AND CAU 453 .A.REA 9 UNEXPLODED ORDNANCE 
LANDFILL 

Please :find enclosed copies of the subject CAU Use Restriction In.formation forms for your 
office to file in your GIS system. All sites are on the Tonopah Test Range. The use restriction 
coordinates are in UTM NAD83 {meters). A reply letter is requested stating that the use 
restriction information has been recorded. 

If you have any questions, please contact Kevin J. Cabble, of my staff. at (702) 295-5000. 

ERD:KJC 

' . ~~< • r/ ~ R ore C. Wycoff. Director 
() E vironmental Restoration Division 

Enclosure: 
JJ.A..s stated 



Colonel Michael F. Fu.key 

cc w/o encl: 
Col. G. C. Carpenter, USAF Liaison. DOE/NV, Las Vegas, NV . 
P. J. Liebendorfer, NDEP, Carson City. NV 
K. K. Beckley, NDEP, Carson City. :NV 
M. D. McKinnon, NDE:E\ Las Vegas. NV 
J. J. Johnson, NDEP, Carson City, NV 
D. A. Bedsun, DTRA, Mercury, NV 
Vern Gabbard, SNL!TTR, Tonopah, NV 
R. B. Jackson. IT, Las Vegas. NV 
J.M. Moore, IT, Las Vegas, NV 
L. F. Roos, IT; Las Vegas, NV -
D. K. Cowser, BN, Las Vegas, NV 
D. D. Madsen, BN, Mercury. NV~aov 
K. A. Hom.\ ESHD. DOE/NV, Las Vegas, NV 

- R.. C. Wycoff: ERD, DOE/NV, Las Vegas, NV 
J. L. Appenzeller-Wing, ERD. DOE/NV, Las Vegas, NV 
P. L. Hall, EM, DOE/NV, Las Vegas, NV 

oGs6Ge I 
APR 29 1999 
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CAU Use Restriction. Information. 

CAU Number/Description: CAU 453: Area 9 UXO Landfill, Tonopah Test Range.Nevada 

Applicable CAS Numbersffiescrlptions: CAS No., 09~55,-001.:0952 

Contact (organization/project): DOEtNV Industrial Sites Project Manager 

Surveyed Area (UTivb):, _________ U=™=~Z=.::o,:;,::.n=e...::.1~1 .:wfN~A~D~8"',,:;. .. )'-------
North fence comer: 4,189596.17 mN. 525.324.66 mE; 
East fence corner: 4,189.534.92 mt't 525,362.28 rnE: 
South fence corner: 4,189,467.16 mN. 525,256.18 mE; 
West fence comer: 4.189527.97 mN~ 525.215.56 mE. 

Site Monitoring Requirements: Visual inspection as specified bv the closure documentation 

Required Frequency (quarterly, annuaHy?):_~i=nm=e=Ctiµ.:"o.;,;;n,::::.S~b:_..::.iann~. ~u=al=.lw.Y~to,¼., ~co~m~.· m=en~c:',:=;e,.J;ts:;:,aiX,_. -
months after the closure concurrence date 

Survey Date 11/20/98 Survey Method (GPS, ete:.) __,G=P:...;,S ___ _ Datum NAD83 

Use Restrictions 

The future use of any land related to this Corrective Action Unit (CAU), as 
described by the above su1veyed location, is restricted from any DOE or Ai: 
Force activity that may alter or modify the containment control as approved by 
the state and identified in the CAU Closure Report or other CAU documentation 
unless appropriate concurrence is obtained in advance. 

Comments: See the Closure Report for additional information on the condition of the site(s) 

and any monitcring and/or inspt""tion reguirements. 

Attachments: Survey Map 

C:\ W!NDOWS\TEMP\453UR_F. WPD April 29. 1999 
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USAF RECORDATION OF CAU 453 

CR - CAU No. 453 

Section: Appendix B 

Area 9 UXO Landfill 

Revision: 0 
Date: July 26, 1999 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 99TH AJR BASE WING (ACC) 

NELUS AIR FORCE SASE, NEVADA 

Ms. Eloisa Hopper 
Director, Environmental Management 
4349 Duffer Drive, Suite 1601 
Nellis AFB NV 89191-7007 

Ms. Runore C. Wycoff 
Director, Environmental Restoration Branch 
DOE Nevada Operations Office 
P.O. Box 98518 
Las Vegas NV 89193-8518 

RECORDATION OF CORRECTIVE ACTION UNIT (CAU) 453 

l Jul 99 

Nellis Afr Force Base (Nellis) has recorded the corrected U.S. Department of Energy's Use 
Restriction Information for Corrective Action Unit (CAU) 453. The infomw.tion was placed in the 
Geographic Information System at the Range Management Office, Nellis. 

Please contact me at 652-4123 if you have any questions. 

cc: 
NDEP 
HQ A \VC RMO/RML 
HQ AVlFC/JAV 

Sinc~rely~ 

1). /L.i n. _ 

OPPE;u~v 
Director, Environmental t>.fanagement 

Global Power For America 
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GEOTECHNICAL TEST RESULTS 

CR - CAU No. 453 

Section: Appendix C 
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Revision: 0 
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September 02, 1998 

TRNS:MTL:037:98 

David D. Madsen 
Bechtel Nevada 
P. a~ Box 98521, M/S NST 306 
Las Vega·s, NV 89193-8521 

TONOPAH TEST RANGE AREA 9 

As requested, the Materials Testing Laboratory performed Modified 
Proctor, Gradation, Nuclear Moisture I Density, and Permeability 
tests. On 07/15/98 3 Nuclear Moisture/ Density tests were taken 
at 4 different locations. A Proctor sample was also taken at each 
location. Proctors were also run on the Sandia stockpile and the 
Sandia borrow pit. Permeability tests were remolded and run on the 
average Moisture and Density _for each location. Permeabilities 
were also run for the Sandia stockpile and borrow pit material 
remolded at 85%, 90%, and 95% optimum density at optimum moisture 
content. on 07/28/98 compaction tests were taken on Sandia borrow 
pit material being placed in the open pit area. The test results 
are attached. 

If you have any further questions concerning· this matter or need 
additional tests, please contact me at 295-6Sl3. 

Charles Dale Herrington 
Senior Technologist 

Enclosures 
As Stated 

be: v. Thummala, w/encl. 
c. Obi, w/ encl. . ~·-·· 
MTL Files, w/encl •. (C4T2C0DE) 



APPENDIX 

1. NUCLEAR MOISTURE / DENSITY 

2 •. PROCTOR 

3. GRADATION 

4. GRADATION CURVE 

5. COMPACTION TESTS 

6. PERMEABILITY 
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•• 
Requestedby D.MADSEN User/Agency BECHTEL Material NATIVE 

Project TIRAREA9 Location of Tests SEE BELOW ------------
Tested by D. HERRINGTON Date Tested 07/15/98 Checked by 

Information given to CURTIS OBI By D. HERRINGTON How VERBAL Date 07/15/98 

LABORATORY NO 1906 1907 1908 

TEST LOCATION A9/1A A9/1B A9/1C 

DEPTH OF PROBE BS BS BS 

DEPTH OF TESTS Below grade Grade Grade Grade 

WET DENSITY-PCF 100.0 99.9 100.6 

DRY DENSITY'--PCF 96.9 97.1 98.7 

MOISTURE% 3.3 2.8 2.0 

MAX DENSITY-PCF 113.8 113.8 113.8 

OPTIMUM MOISTURE% 6.3 6.3 6.3 

PERCENT COMPACTION 85.1 85.3 86.7 

LABORATORY NO 1912 1913 1914 

TEST LOCATION A9/3A A9/3B A9/3C 

DEPTH OF PROBE BS BS BS 

DEPTH OF TESTS Below grade Grade Grade Grade 

WET DENSITY-PCF 108.1 104.2 116.8 

DRY DENSITY-PCF "103.2 100.3 111.7 

MOISTURE% 4.7 3.9 4.5 

MAX DENSITY-PCF 124.0 124.0 124.0 

OPTIMUM MOISTURE% 10.1 10.1 10.1 

PERCENT COMPACTION 83.2 80.9 90.1 

GAUGENO 23205 DATE OF STAi.'IDARDIZATION 07/15/98 

REMARKS: AVERAGE MOISTURE AND DENSITYWIILBE USED FOR 

PERMEABIUIY. 

1909 1910 1911 

A9/2A A9/2B A9/2C 

BS BS BS 

AVG Grade Grade Grade 

100.2 101.1 100.6 103.9 

97.6 96.9 96.2 99.8 

2.7 4.3 4.6 4.1 

121.5 121.5 121.5 
' 

8.6 8.6 8.6' 

85.7 79.8 79.2 82.1 

1915 1916 1917 j 

A9/4A A9/4B A9/4C 
I 

BS BS 3e: .... 
AVG Grade Grade Grade 

109.7 97.5 93.3 94.4 

105.1 95.9 91.6 92.9 

4.4 1.7 1.9 1.6 

104.0 104.0 104.o I 
5.0 5.0 s.o I 

I 

84.7 92.2 88.1 89.31 

VALUEOF M 633 

STANDARDIZATION D 2944 

AVG 

101.9 

97.6 

4.J I 

80.4 

AVG I 
I 

95.11 

93.5 

1.7 

89.9 



PROCTOR TEST 

ASTM: h 1.ss,.l9 rr 
METI:100: <.·c) 

OIARGE # C4T2CODE 

LAB.# 1902 • 
DA TE ____ ff7_/25 ___ /9_8--': 

Project: 1TR AREA 9 Requested by: D. MADSEN User/Agency: BECIITEL 1
1

•· .. •· 

Sampled by: D. HERRINGTON Date sampled: 07/15/98 Material: A9/1 ~,C _J_ ~ 

l=~=es=te=d=bY:=·~~~D;:· HE;;;;;;;;;;R;;;;;R;;I;;N;:G;;T;;O~N;;;;;;;=-:::;::D=a=te=· =te=st=ed=:=:::;:::=0=7(2=4/9=8==r==Ch=ec=k=ed=by:::;::. =lf={d=•=··"="=' =· =}i====='.I 
TRIAL 1 2 3 4 5 6 

1 Wt.mold + wet soil 6929.0 6941.5 7039.5 6434.0 6946.5 NIA 
2 Wt.mold 2843.3 2843.3 2843.3 2843.3 2843.3 NIA 
3 Wt.wet soil 4085.7 4098.2 41962 3590.7 4103.2 NIA 
4 Wet Density, PCF 120.1 120.5 12.1.3 105.5 120.6 NIA 
5 Moisture Tare # H A B F 115.0 NIA 
6 Wt wet soil +. tare 1014.3 971.1 1124.9 r 1005.3 1295.9 NIA 
7 Wt dry soil + tare 956.8 899.6 1017.0 964.8 1209.4 NIA 
8 Wt moisture 57.5 71.5 107.9 40.5 86.5 NIA 
9 Wt tare 16.9 16.8 16.8 17.0 16.9 NiA 
10 Wt dry soil 939.9 882.8 1000.2 947.8 1192.5 NIA 
11 % Moisture 6.1 8.1 10.8 4.3 7.3 NIA 
12 Dry Density, PCF 113.2 111.4 111.3 101.2 112.5 NIA 

117 
I I I I I I I "j -J I I I I I I I ' I I I I 

I i I I I I ' I I I I I I : I I 

I I I I I I I I I I I I I I 
I I I I I I I I I I i I I I I I 

115 I ' I I I I .J I I I I 
I I I I 
I I I I 
I I I ·, .... I I 

113 I ' , ~ I 

I I l ., I I I .... I I I I I 
I I I 

111 I I ' I I I I I 

I I I I I 

I I I ' I I I I I I 

I I I I I I 
I I I I. I 

109 I I I ,'• I I I 

D I I 
R I I I I I I I 
y I I I I I I I I I ' I I I I I I I I I I I 
D 107 I I I I I I I I I I I I I I 

E I I I I I ' i ' ' I I I I I I I I 
N I I I I I I I I I I I I I I I I 

s I I I. I , I I I i i I I I 

I , · I I I I I I I I I I I 

T 105 I I I I i I I I I I I I I I 

y I I I I I I I I I I I I 
\ I I I I I I I I I \ I I I 

P. I I I I I I I I I I I I I I I I I I 

C. I I I 1 • I I I I I I i I ' 
F. 103 I I . I I I I I I I I I I I I I 

I I I I I I I I I I I I 

I I I I ! I I I I I I I I 

I I I I I I I I I I I I i I 

I I I I I I I 

101 . I I I I I I I I ' I ' I 

I I I i I I ! I ' 
I I I I I I I I I 

I I I I I I I I I I I 
I I I ! I I I I I 

99 I I I I I I I I I I I I I 

I I I I I I I ' I I I I I I I I I I I 

I I I .J I I I I ' I I I I I 
I I I I I I I I I I I I I I I I I I I I 

97 I I I I I I I I I ' I I ' I I I i I I I I I I I 

2 3 4 5 6 7 8 9 10 11 12 13 14 

MAX. DENSl1Y = 113.8 PCF 
% 

MOISTIJRE CONTENT% 
OPT. MOISTIJRE = 6.3 

NO SPEClFICA TIO NS: INFORMATION QNL Y CC: D. MADSEN BECHTEL 
E ui ment used: PM 16. P1L Wl256, Cal. date: 06/02/98. Cal. due: 06/02/99 MlL BECHTEL Fil.ES 
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PROCTOR TEST/> 
ASTM D 15S7-9r\\ < 

···•er 

Project: TfRAREA9 Requested by: D.MADSEN User/Agency: BECIITEL 

Sampled by: D. HERRINGTON . Date sampled: 07/15/98 

Tested by: D. HERRINGTON Date tested: 07/24/98 

TRIAL 1 2 3 

1 Wt.mold + wet soil 72803 72833 6783.5 
2 Wt.mold 2843.3 2843.3 2843.3 
3 Wt.wet soil 4437.0 4440.0 3940.2 
4 Wet Density, PCF 130.4 130.5 115.8 
5 Moisture Tare # 108.0 C G 

6 Wt wet soil + tare 1249.7 1115.6 966.2 
7 Wt dry soil + tare 1157.2 1014.3 910.9 
8 Wt moisture 92.5 101.3 55.3 
9 Wt tare 16.9 17.0 17.0 
10 Wt dry soil 1140.3 997.3 893.9 

11 % Moisture 8.1 10.2 6.2 
12 Dry Density, PCF 120.6 118.5 109.1 

125 
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I I I I 
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123 ' I 
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C: I I 
F. 111 I I I 

I I I 

I I 
I I I I/ ' I I 
I I/ I 

109 I I • I I 
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3 4 5 6 7 8 9 10 

MAX. DENSl1Y = 121.S PCF 
% 

MOISTURE CONTENT% 
OPT. MOISTIJRE = 8.6 

NO SPEOFIC'ATIONS: INFORMATION ONLY 
Equipment used: PM 16. P11. W1256. C.al. date: 06/W98. C.al. due: 06/W99 

Material: A9/2J,C -;;t Checked by: V z= ... 
""' 

4 5 6 

9980.5 NIA NIA 
5634.9 NIA NIA 
4345.6 NIA NIA 
127.7 NIA NIA 
108.0 NIA NIA 
1216.3 NIA NIA 
1104.9 NIA NIA 
131.4 NIA NIA 
16.9 I NIA NIA 
1088.0 NIA NIA 
12.1 NIA NIA 
114.0 N/A NIA 
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PROCTOR TES'f 

ASTMD 15S7-91 
C 

CHARGE# C4T2COOE 

I.AB# 1904 
DATE 07(25/98 -------

I 
I 

Project: TfR AREA 9 Requested by: D. MADSEN User/Agency: BEOITEL I 
Sampled by: D. HERRINGTON Date sampled: 07/15/98 Material: A9(3 A,B;C __/)_ , 

Tested by: _D_. HE_R_R_IN_G_T_O_N ___ Date tested: 07/24/98 Checked by: j/ .f1 MJ I 
r===~===r======r===========r===r====r===~=====;===:::;=::i,· I TRIAL 

1 Wt.mold + wet soil 

2 Wt.mold 

3 Wt.wet soil 

4 Wet Density, PCF 

5 Moisture Tare # 

6 Wt wet soil + tare 

7 Wt dry soil + tare 

8 Wt moisture 

9 Wt tare 

10 Wt dry soil 

11 9f, Moilturc 

12 Dry Density, PCF 
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4 5 6 

MAX. DENSITY = 124.0 
OPT. MOISTURE = 10.1 

1 

7414.4 
2843_, 

4571.1 
134.4 
110.0 
1390.5 
1271.6 
118.9 
17.0 
1254.6 
9.5 
122.7 
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NO SPECIFIC'A TIO NS: INFORMATION ONLY 

2 3 

7399.8 6868.9 
2843_, 28433 
4556.5 4025.6 
133.9 118.3 
D H 
1087.3 1022.6 
976.0 952.0 
111.3 70.6 
17.0 i6.8 
959.0 935.2 

11.6 7.5 
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I I 
I 

1 I 
1,1 

' 1/ i..- I I 

>/ . ,, 
I• 

I I 

I 

I I 
I\ 

I 
I ' 

I I 

' 
I 

I I I 

i/ 

I 
I 

I 

I 
I 

I 

I 

I 

I I I I 

I 
I I 
I 

I I I 

I I 
I 

I I 
I I I 
I I I I 
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MOISTIJRE CON1ENT % 

E ui mcnt used: PM 16. PTL W1256. Gil. date: 06/02/98. C'..:il. due: 06/02/99 

4 5 6 

10030.0 NIA NIA 
5634.9 NIA NIA 
4395.1 NIA NIA 
129.2 NIA NIA 
109.0 NIA N/A 
1322.7 NIA NIA 
1169.5 NIA NIA 
153.2 NIA NIA 
16.9 NIA NIA 
1152.6 NIA NI,\ 
13.3 I NIA NIA 
114.0 N/A N/A 
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PROCTOR TESt. , 
AS1M D l;}f~9f 

,' Cc>>= 

CHARGE# C4TICODE 

LAB# 1905 
. 07 (}.5 /98 .· 

Project: Requested by: D.MADSEN BECHTEL 

Sampled by: D. HERRINGTON 

Tested by: D. HERRINGTON 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

D 
R y 

D 
E 
N 
s 
I 
T y 

P. 
C. 
F. 

TRIAL 1 

Wt.mold + wet soil 6526.1 
Wt.mold 28433 
Wt. wet soil 3682.8 
Wet Density, PCF 108.3 
Moisture Tare # 111.0 
Wt wet soil + tare 11195 
Wt dry soil + tare 1071.1 
Wt moisture 48.4 
Wt tare 17.0 
Wt dry soil 1054.1 
9' Moisture 4.6 
Dry Density, PCF 103.5 
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-1 -0 2 

MAX. DENS11Y = 104.0 
OPT. MOISTURE = _.c...5._0 __ 

PCF 
91', 

I 

I 

. 
I 

I 

' 
3 

Date sampled: 07115/98 

Date tested: 07/24/98 

2 3 

6410.0 6291.4 
28433 2843.3 
3566.7 3448.1 
104.8 101.4 
E 110.0 
1002.2 890.6 
941.0 867.4 
61.2 23.2 
17.0 16.9 
924.0 8505 
6.6 2.7 
98.3 98.7 
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r I I I 
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I j 
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I I ,I 

I I I 
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I I 

' I 
I II I 
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i I I 
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I I I I I I I I II 
I I I I • 

I I I I I •\ I 

' I I ' ' 
,,. 

I I I I 
I I I I 

I I I I I 
I ' I I I 

I I I I ' I I I I 
I I I I 

I I I I ' I I ' ' I i I I ! I I 

4 5 6 7 

MOISTURE CON1ENT % 

NO SPE• FICA TIONS: INFORMATION ONLY 
Equipment used: PM 16, PTL W1256, Cal. date: 06/()2198, Cal. due: 06/02!99 

Material: 

Checked by: 

4 5 6 

6516.4 NIA NIA 
2843.3 NIA NIA 
3673.1 NIA NIA 
108.0 NIA NIA 
114.0 NIA NIA 
887.0 NIA NIA 
8405 NIA NIA 
465 NIA NIA 
16.9 N/A NIA 
823.6 NIA NIA 
5.6 NIA NIA 
102.2 N(A NIA 

I I ! I I I ! ' ! 
l I I I I I I I I I ! I I I I I 

I I ' ! ! I I I I I I I I I I 

I ' ' i I I i I I I I I I I 
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I I I I I 

I I I I I 

I I I I 

I i l I 
I I I I I 

I I I ' I I I I I I 

I I ! I I I I I I 
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' ' I ! I I ' 
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I I I I I I i I I 

I I I i I I I I I I I 

' I I I I I I I I I I 

I I I I I I i ' I 

I I I I I I I i I I 
I I I I I I I I I 

I I I I I i I i I I 

' I· I ' I I I I I ' I I ' 
I ' ' i I I ' I 

I I I ' I I ' I I : I I 
I I ! I I I I I I I I I i I I 

' I I I I I I I I I I I i I 

I ' I I ' I I I I ! I I ' 
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CC: D. MADSEN BECHTEL 
MTL BECHTEL FIIES 



PROCTOR.TEST .. 
. AS1M])j5;7:9{; <: . 

CHARGE# C4P1CODE I 
METIIOD / ' 

I 
Project: TIR AREA 3 & 9 Requested by: D. :MADSEN User/Agency: BEQITEL I 
Sampled by: D. HERRINGTON Date sampled: 07/113/98 Material: S=IA BOR=WPIT . 

Tested by: __ T_. _:m_G_H ___ ~ ___ Date tested: 07/30/98 Checked by: li...1/,..:;..• "'h'J...,._, .... , ... , '"""""""~'-----
1========:~==;======;===r=====r=====;:==:=:::::=====;::=======:;=:=:j, i 

1 . Wt.m:~~t soil 

4 

I 
5 6 

i 
1 2 3 

11'1 2 Wt.mold 

3 Wt. wet soil 

4 Wet Density, PCF 

7583.4 7485.8 7354.3 
2843.3 2343_1 2843.3 
4740.1 4642.5 4511.0 
1393 136.5 132.6 

7019.3 NIA NIA 
2843.3 NIA NIA 
4176.0 NIA NIA 
122.8 NIA NIA 

124 127 ·128 
1181.2 1332.7 1291.8 

108 NIA NIA 
1147.9 NIA NIA 

5 Moisture Tare# ,. 

6 Wt wet soil + tare 

7 Wt dry soil + tare 

8 Wt moisture 

9 Wt tare 

10 Wt dry soil 

11 % Moisture 

12 Dry Density, PCF 

131 
I I 
I I 
I I 

129 

-
127 

I 
I 
I 
I 

125 I 

123 
D 
R 
y 

I 
D 121 
E w 
s 
I 
T 
y 119 I 

I 

P. 
~ 117 r. I I 

115 I 

I I 
I I 

I 
I 

113 

I 
I 
I 

111 I 

3 4 5 

MAX. DENSITY = 127.0 
OPT. MOISTURE = 9.5 

1076.1 
105.1 
17.1 
1059.0 
9.9 
126.8 

I 

/ 

I 

I/ 
I 

I / 
I 
V 

I 

' 
l I 

I 
I 
I 
I 

' 
6 

I 

PCF 
% 

I 
I 

' 

7 

I 

I 

NO SPEOFICATIONS: INFORMATION ONI. Y 

1193.4 1198.3 
139.3 93.5 
17.2 I 17.2 

1176.2 1181,.1 
11.8 7.9 
122.0 122.9 

I I I I 

I ! ! 
I i I/ 
I 

" I 

I I 

I 
I V 
I 

I I ,, 
I I I I . I ' I 

I I I 

I I !/' 
I I ·JI ' ' I I ,, 

' " I ., I " I I I I 
I/ I I ! I 

I 11 I I I 1 
I I I I 

' ' I I 
I I 

V I 
I I I 

I ' I I I 
I I I 

I I I I 

! ! I 
I I I I i 

I 
I I 

I I I I I 
I I I 

I I I 

I I I I I I I 
I I I I I I 
I I I . I 

I I I I I 
I I I I I 

I I I I I I I 

I I I 

I I I 
I I I 
I 

I 
I I ' 
I I I I 

I I 

' ' ' ' ' 
8 9 10 

MOISTIJRE CONTENT% 

E ui ment used: PM 16. P1L W1256, Cal. date: 06/0:'98, Cal. due: 06/02/99 

1086.4 NIA NIA 
61.5 NIA NIA 
17.2 NIA N/A 

1069.2 NIA NIA 
5.8 NIA NIA 
116.1 NIA NIA 

I ' ' I I I 
I I I I I I I 

' I I I I I I 
I I I I I I : I 

I I ' I 

' I I I I I 
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I I I I I I I I I I ' I I 
I I I I I ' I ' ' ! I 
I I I I I I I I I I 

I ' I I I \ I I I ' ; I 

I ·I I I I I I I I ' ' I I 

I I I I I I I I I ; I I 

I I I I I ·I I 
I. I I I I ' I I 

I I _l I I I ' 
I I ! I I I I I 
I I I I I I I I 

! I I I , I I I I I I 

' i ' ' ' ' ' 

11 12 13 14 15 

CC: D. MADSEN BECHTEL 
MTI. BECHTEL Fil.ES 
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PROCTOR TES;t.> 
ASTMD1557-91 .. << 

CHARGE# C4T2CODE 

METIIOD··•··.···•· c> 

Project: TIR AREA 9 Requested by: D. MADSEN User/Agency: BEOITEL 

Sampled by: 

Tested by: 

D. FlNNEY Date sampled: 07/08/98 Material: STO=~· . 

__ D_._HE_R_R_I_N_G_T_O_N ___ Date tested: 07/22/98 Checked by: .... !/_•-~-~--=-=---------
TRIAL 1 

1 Wt.mold + wet soil 7338.0 

2 Wt.mold 28433 
3 Wt. wet soi\. 4494.7 

. 4 ! Wet Density, PCF 132.1 

5 Moisture Tare # D 
6 Wt wet soil + tare 1239.0 

7 I Wt dry soil + tare 1136.1 

8 I Wt moisture 102.9 

9 ! Wt tare 17.0 
10 Wt dry soil 1119.1 

11 I % Moisture 9.2 
12 Dry Density, PCF 121.0 

125 
I I I 

123 

121 

119 ' 
I 
I 
I 
I 

117 I 

D I 
R y 

I 
D 115 
E 
N 
s 
I 
T 113 I 
y I I 

P. 
C 
F. 111 I I 

I I 
I I I 

109 I 

I I I 
I 

I ' 107 I I I 
I 

I 
I 
I 

105 I I ' I I I I 

4 5 6 7 

MAX. DENSITY = 122.0 
OPT. MOISTURE = __ 9._8 __ 

PCF 
% 

I 

I 

8 

NO SPECIFICATIONS: INFORMATION ONLY 

2 3 

7374.1 7301.7 

2843.3 28433 

4530.8 4458.4 

133.2 131.1 

F G 
1271.1 1181.9 

1144.8 1047.6 

1263 1343 

17.0 16.9 
1127.8 1030.7 

11.2 13.0 
119.8 115.9 

I 

J I I i I I 
I'\. ! I I 

I I ! I I 
I I 

' ' I I 
,_ I I 

L N i I 
I I I 

' I I 
II I ~· ,, 

I ' 
' I,. I 

I 
I 
I 
I 

I I ' 
I 

I I 
I I 
I I I 

I I I 

' 
I 
I l 
I 
I ., 

I I 
I 
I 
I 
I 

I ' I 
I 

I I I 
I I 

' I I 

I I 
I I 
I I 

I I I I 

9 10 11 

MOISTIJRE CONTI::NT% 

Equipment used: PM 16. P1L Wl256. Cal. date: 06/02/98. Cal. due: 06/02/99 

4 5 6 

6837.3 N/A NIA 
2843.3 

I 

! N/A N/A 
:3994.0 I N/A NIA 
117.4 I NIA N/A 
114.0 N/A NIA 
1104.2 NIA NIA 
1029.5 NIA NIA 
74.7 NIA NIA 
16.9 'NIA NIA 
1012.6 IN/A NIA 
7.4 ! N/A NIA 
109.3 NIA NIA 

I ' I I I ' I I ' ' ' I I 

' I 1 I I I I I I I 
I i I I I _I I ! I I I ' 
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I I I I I I I 
I I I I I I I I I I I ' 
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CC: D. MADSEN BECHTEL 
MTI.. BECTITEL FILES 



Project: TTRAAEA9 
Sampled by: D. FINNEY 

Tested By: 

Checked by: 

T. HIGH & D. JOHNSON 

D. HERRINGTON Ll.12 g{ 

Material: SANDIA STOCKPILE 
Date Sampled: 07/08/98 · ----'-------------. 

Date·tested: 07/20/98 

Date checked: 

I 
I 
I 
I 
I 

LABORATORY TEST REQUIRED 
Sieve Analysis 
{ASlM C-13tHl6) 

1-:-:--=-::;-:---:---:~~~--:-.:---.SI_E_V_E_A_N_A_L_Y_SI_S..,.i(._-_3;;.:./.:..8•.t_) ----.---=---~1 ·,. 

U.S. Standard Cumulative 
Sieve # Wt Retained 

Spec% 
% Retained %Passin Passin 

(ASlM C-117-115) 
X (ASlM 0-422-90) 
X (ASlM 0-1140-92) 

Moisture Content 
(ASTM C-560-96) 

X (AS1M 0-2219-92) 

Unit Weight 
(ASlM C-29-91) 

Soil Classification 
P•cent Porosity 

3" 

1 112· 

3/4" 

318" 

4 

10 

0.0 0% 

a.a I 0%. 

0.0 0%1 

0.0 0% 

1.7 0% 

22.1 1% 

100% 

100% 

100% 

100% 

100% 

99% 

N/A 

N:A 

NIA 

NIA 

NIA 
NIA 

NIA 

I 
I 
I 

Specific· Gravity 
(ASlM C-127-88/128-93) 

(ASlM 0-584-92) 

487.0 I 
f------100=-----+------'9;..;.7..;;.5;.:..8-+--------'=.:..::+------.::.;..:..;;....;..-_--,-,,--_ __;! 

40 31% 69% 
NIA 

63% 37% 
NiA 

Other as not 200 1213.5 

Soil Class: Sample Wt (g): DRY= 

MOISTURE CONTENT 
PAN #25· N/A NIA 

Wet Weight+ Tare 2589.3 N/A NIA 
Ory Weight + Tare 2507.9 NIA NIA 

Water 81.4 N/A NIA 

Tare 946.8 NIA NIA 
Ory Weight 1561.1 NIA NIA 

Moisture% 5.2% NIA NIA 

Oversize Specific Gravity: NIA 

EQUIPMENT USED: PM 16, PTL ii!1256, Calibration Date: 06102198 

Sieve 1 112" 

Sieve 314" 

Sieve 318 

Sieve# 4 

Sieve# 10 

Sieve# 16 

Sieve #40 

Sieve# 100 

Sieve# 200 

PTL # Y303222 Cal. Date: 03127/S8 Cal. Due: 03127199 

PTL # Y303276 Cal. Date: 03127/98 Cal. Due: 03/27/99 

PTL # Y302106 Cal. Oate:.03/27/98 Cal. Due: 03/27/99 

PTL # Y302043 Cal. Date: 03126/98 Cal. Due: 03/26199 

PTL # Y11621 Cal. Date: 10/08197 Cal. Due: 10108199 

PTL # Y302079 Cal. Date: 03125198 Cal. Due: 03126/99 

PTL # Y106 Cal. Date: 10109/97 Cal. Due: 10109199 

PTL # Y10035 Cal. Date: 05121/98 Cal. Due: 05121199 

PTL # Y11599 Cal. Date: 10109197 Cal. Due: 10109199 

77.7% 
. I 

1561.1 I 

I Container Size(ft" 3) 

I Total Weight (lb) 

I Tare Weight (lb) 

Material Weight (lb) 

Unit Weight (P.C.F.) 

Percent Porosity 

Specific Gravity: I 
Calibration Due: 06102199 

REMARKS: 

22.3% 

WET= NIA 

UNIT WEIGHT 
Loose Rodded 

NIA NIA 
NIA NIA 
NIA N/A 

NIA N/A 

NIA N/A 

NIA NIA 

N/A 

NONE 

I 
II 

I 
I 
I 
I 
I 
i 
I 



·••a~l;~e••·,,i••:· •·••·•••·64T2cao·e•••··••·• 
· .. · >>MTL Lab.#: ... · 1902 

--------,--"-----'- ------
Project: TTRAREA9 Material: NATIVE A9/1 
Sampled by: D. HERRINGTON Date Sampled: 07/15/98 
Tested By: T. HIGH & D. JOHNSON Date tested: 07/20/98 

Checked by: D. HERRINGTON ,{)J. J/, Date checked: 9--Z.-J,5 

LABORATORY TEST REQUIRED 
Sieve Analysis U.S. Standard 
(ASlM C-138-98) Sieve# 
(ASlM C-117-95) 

X (ASlM D-422-90) 3• 
X (ASlM 0-1140-92) 

Moistwe Content 1 1/2" 
(ASlM C-586-96) 
(ASlM D-2210-92) 3/4" 

Unit Weight 3/8" 
(ASlM C-29-91) 

4 
Soil Classification 
Pwcent Porosity 10 

Specific Gravity 40 
(ASlM C-127-88/128-93) 

(ASlM D-584-92) 100 

Other as noted 200 
-

Soil Class: Sample Wt (g): 

SIEVE ANALYSIS (- 3/8•) 
Cumulative 
Wt Retained 

0.0 

0.0. 

0.0 

0.0 

0.2 

8.2 I 
538.o I 

1165.1 I 
1394.1 

DAY= 

% Retained I % Passin 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

0% 100% 

1% 99% 

34% 66% 

73% 27% 

87.3% 12.7% 

1597.1 wcr = 

Spec% 
Passin 

N/A 

N/A 

N/A 

N/A 

N/A. 
N/A 

N/A 

N/A 

N/A 

N/A 

MOISTURE CONTENT UNIT WEIGHT 
PAN #26 

Wet Weight+ Tare 

Dry Weight + Tare 

Water 

Tare 

Dry Weight 

Moisture '3{, 

Oversize Specific Gravity: 

2512.5 

2500.2 

12.3 

903.1 

1597.1 

0.8% 

N/A NIA 

NIA NIA 
NIA NIA 
N/A NIA 
N/A I NIA 
NIA NIA 

NIA NIA 

NIA 

EQUIPMENT USED: PM 16, PTL #1256, Calibration Date: 06/02/98 

Sieve 1 1/2" PTL # Y303222 Cal. Date: 03/27/98 Cal. Due: 03127/99 

Sieve 3/4" PTL # Y303276 Cal. Date: 03/27/98 Cal. Due: 03/27/99 

Sieve 3/8 PTL # Y302106 Cal. Date: 03/27/98 Cal. Due: 03/27/99 

Sieve# 4 PTL # Y302043 Cal. Date: 03/26/98 Cal. Due: 03/26/99 

Sieve# 10 PTL # Y11621 Cal. Date: 10/08/97 Cal. Due: 10/08/99 

Sieve# 16 PTL # Y302079 Cal. Date: 03/25/98 Cal. Due: 03/26/99 

Sieve# 40 PTL#Y106 Cal. Date: 10/09/97 Cal. Due: 10/09/99 

Sieve# 100 PTL#Y10035 Cal. Date: 05/21/98 Cal. Due: 05/21/99 

Siev, # 200 PTL # Y11599 Cal. Date: 10/09/97 Cal. Due: 10/09/99 

! 
I 

I 

I 

i 
I 
I 
I 
i 

Container Size(ft"' 3) 

Total Weight (lb) 

Tare Weight (lb) 

Material Weight (lb) 

Unrt Weight (P.C.F.) 

Percent Porosity 

Loose 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

I· 

I 
\ 
I 
I 

N/A Specific Gravity: I .__ ____ __, 

Calibration Due: 06/02/99 

REMARKS: NONE 

Rcdded 

NIA 
N/A 

N/A 

N/A 

N/A 

NIA 

------------



Project: TTRAREA9 Material: NATIVE A9/2 .:...::...:..:..:..~-----=~-=----~ 
Sampled by: D. HERRINGTON Date Sampled: 07 /15/98 __;;.___,;_.:..:;_:__ _______ -: 

Tested By: 

Checked by: 

T. HIGH & D. JOHNSON 
D. HERRINGTON . D1- )f, 

Date-tested: 07/20/98 __;~.:..:;_=----------! 
Date checked: 1- 2.-18 --=--_:;_..::._ ______ -I 

LABORATORY TEST REOU1Rt0 
Sieve Analysis U.S. Standard 

Sieve#· 
Cumulative 
Wt Retained 

SIEVE ANALYSIS (- 3/8•) 
Spec% 
Passin (ASTM C-138-Ge) 

(ASTM C-117-115) 
X (ASiM D-422-90) 
X (ASTM D-1140-112) 

. Moistwe Content 
(ASTM C-586-Ge) 

X (ASlM D-221&,-112) 

Unit Weight 
(ASTM C-29-91) 

Soil Classification 
Percent Porosity 

Specific Gravity 

% Retained 

3• 0.0 0% 

1 112· 0.0 0% 

3/4" 0.0 0% 

3/8" 0.0 0%1 

4 0.0 0% 

10 3.6 0% 

40 399.9 30% I 
(ASTM C-127-88/128-93) 

(ASTM D-584-92) 100 897.4 67% 

Other as noted 200 1098.1 82.2% 

Soil Class: Sample Wt (g): DRY= 1336.3 

MOISTURE CONTENT 
PAN#27 NIA NIA 

Wet Weight-+ Tare 2352.6 NIA i-------1----..;...,_ __ ....__ __ N.:.:..I.A __ --4 Container Size(ft" 3) 

Dry Weight + Tare 2315.2 NIA NIA Total Weight Ob) 
i-------1-----'-----1----.:..----1 

Water 37.4 NIA ...------------'-----1----N..:..IA _____ Tare Weight Ob) 

Tare 978.9 NIA ...-----...------...-__ N_/A ___ Material Weight Ob) 

Dry Weight 1336.3 N/A ______________ N_IA ___ Unit Weight (P.C.F.) 

Moisture% 2.8% NIA ._ ____ _..._ _____ ....__ __ N_/A ____ Percent Porosity 

% Passin 

100% N/A 

100%, N/A 

100% N/A 

100% N/A 

100% N/A 
N/A 

100% 
N/A 

70% 
N/A 

33% 
N/A 

17.8% 

WET= NIA 

UNIT WEIGHT 
Loose Rodded 

NIA I N/A 

NIA I NIA 

N/A I NIA 

N/A ! N/A 

NIA N/A 
NIA N/A 

Oversize Specific Gravity: N/A Specific Gravity: .... I __ N..:../A __ _ 

EQUIPMENT USED: PM 16, PTL #1256, Calibration Date: 06102198 Calibration Due: 06/02/99 

i 
I 
I 

! 

! 

Sieve 1 1/2" 

Sieve 3/4" 

Sieve 3/8 

Sieve# 4 

Sieve# 10 

.Sieve# 16 

Sieve# 40 

Sieve# 100 

Sieve# 200 

PTL # Y303222 Cal. Date: 03/27/98 Cal. Due: 03/27/99 

PTL # Y303276 Cal. Date: 03/27198 Cal. Due: 03/27/99 

PTL # Y302106 Cal. Date: 03/27 /98 Cal. Due: 03/27 /99 

PTL # Y302043 Cal. Date: 03/26/98 CaL Due: 03/26/99 

PTL # Y11621 Cal. Date: 10/08197 Cal. Due: 10108199 

PTL # Y302079 Cal. Date: 03/25198 Cal. Due: 03/26/99 

REMARKS: ____ N_O_N....::E=---.:....· -------' 

PTL # Y106 Cal. Date: 10/09/97 Cal. Due: 10/09/99 

PTL # Y10035 Cal. Date: 05/21/98 Cal. Due: 05121/99 

PTL # Y11599 Cal. Date: 10/09197 Cal. Due: 10/09/99 
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Project: TTRAREA9 Material: NATIVE A9/3 
Sampled by: D. HERRINGTON Date Sampled: 07/15/98 
Tested By: T. HIGH & D. JOHNSON Date.tested: 

Checked by: D. HERRINGTON ru 7/, Date checked: 

LABORATORY TEST REQUIRED SIEVE ANALYSIS (- 3/8•) 

% Retained 
Spec% 

% Passin Passin 
Sieve Analysis U.S. Standard Cumulative 
(ASTM C-13CH16) Sieve# Wt Retained 
{AS'TM C-117-115) 

X (ASTM 0-422-GO) 3• o.o 0% 100% N/A 
X (ASTM 0-114(>-112) 

Moistwe Content 1 112· 0.0 0% 100% N/A 
(ASTM C-568-QII) 
(ASTM 0-2215-92) 314" 0.0 0% 100% N/A 

Unit Weight 3lff' 15.2 1% 99% N/A 
(ASTM C-29-91) 

4 33.5 2% 98% N/A 
Soil Classification- NIA 
P•cent Porosity 10 73.2 5% 95% 

NIA 
32% 68% Specific Gravity 40 451.1 I 

(ASTM C-127-88/128-93) NIA 
(ASTM 0-584-92) 100 854.8 61% 39% 

NIA 
Other as note 200 1055.8 75.5% ·24.5% 

Soil Class: Sample Wt (g): DRY= 1399.0 WET= N/A 

MOISTURE CONTENT UNIT WEIGHT 
PAN#28 NIA NIA Loose Rodded 

Wet Weight+ Tare 2431.1 N/A NIA Container Size(ft" 3} NIA N/A 

Dry Weight + Tare 2398.6 N/A NIA Total Weight Qb) NIA NIA 
Water 32.5 NIA NIA Tare Weight (lb) NiA NIA 

Tare 999.6 NIA N/A Material Weight (lb) NIA NIA 
Dry Weight 1399.0 NIA NIA Unit Weight (P.C.F.) N/A N/A 
Moistwe'il', 2.3% NIA NIA Percent Porosity N/A N/A 

Oversize Specific Gravity: NIA Specific Gravity: NIA 

EQUIPMENT USED: PM 16, PTL#1256, Calibration Date: 06102/98 Calibration Due: 06102199 

Sieve 1 1/2" PTL # Y303222 Cal. Date: 03127198 Cal. Due: 03127199 REMARKS: NONE 

Sieve 3/4" PTL # Y303276 Cal. Date: 03127/98 Cal. Due: 03127199 

Sieve 3/8 PTL # Y302106 Cal. Date: 03/27198 Cal. Due: 03/27199 

Sieve# 4 PTL # Y302043 Cal. Date: 03126198 Cal. Due: 03126199 

Sieve# 10 PTL #Y11621 Cal. Date: 10/08/97 Cal. Due: 10108/99 

Sieve# 16 PTL # Y302079 Cal. Date: 03125198 Cal. Due: 03/26/99 

Sieve# 40 PTL#Y106 Cal. Date: 10109197 Cal. Due: 10/09199 

Sieve# 100 PTL#Y10035 Cal. Date: 05121/98 Cal. Due: 05121199 

Sieve# 200 PTL#Y11599 Cal. Date: 10109197 Cal. Due: 10/09199 



Project: TTRAREA9 

Sampled by: D. HERRINGTON 
Tested By: T. HIGH & D. JOHNSON 

Checked by: D. HERRINGTON 0,_g 2/. 
LABORATORY TEST REQUIRED 

Sieve Analysis 
(ASlM C-138-96) · 
(ASlM C-117-115) 

X (ASlM D-422-GO) 
X (ASlM D-1140-92) 

Moistwe Content 
(ASlM C-588-96) 
(ASlM D-2210-92) 

Unit Weight 
(ASTM C-29-91) 

Soil Classification 
Percent Porosity 

Specific Gravity 
(ASlM C-127-88/128-93) 

(ASlM D-584-92) 

Other as noted 

Soil Class: 

Wet Weight + Tare 

Cry Weight + Tare 

Water 

Tare 

Dry Weight 

Moistwe% 

U.S. Standard 
Sieve# 

3" 

1 112· 

3/4" 

3/8" 

4 

10 

40 

100 

200. 

Sample Wt (g): 

Cumulative 
Wt Retained 

0.0 

0.0 

0.0 

0.0 

0.0 

1.1 

446.9 

880.0 

1046.1 

DRY= 

MOISTURE CONTENT 
PAN#29 NIA N/A 

2031.2 N/A N/A 

2023.4 N/A N/A 

7.8 N/A N/A 

908.4 N/A N/A 

1115.0 N/A N/A 

0.7% NIA N/A 

Oversize Specific Gravity: N/A 

EQUIPMENT USED: PM 16, PTL #1256, Calibration Date: 06/02/98 

Sieve 11/2" PTL # Y303222 Cal. Date: 03/27/98 Cal. Due: 03/27/99 

Sieve 3/4" PTL # Y303276 Cal. Date: 03/27/98 Cal. Cue: 03/27/99 

Sieve 3/8 PTL # Y302106 Cal. Date: 03/27/98. Cal. Due: 03/27/99 

Sieve# 4 PTL # Y302043 Cal. Date: 03/26/98 Cal. Due: 03/26/99 

Sieve# 10 PTL # Y11621 Cal. Date: 10/08/97 Cal. Due: 10/08/99 

Sieve# 16 PTL # Y302079 Cal. Date: 03/25/98 Cal. Due: 03/26/99 

Sieve# 40 PTL#Y106 Cal. Date: 10/09/97 Cal. Due: 10/09/99 

Sieve# 100 PTL#Y10035 Cal. Date: 05/21/98 Cal. Due: 05/21/99 

Sieve# 200 PTL # Y11599 Cal. Date: 10/09/97 Cal. Due: 10/09199 

Material: NATIVE A9/4 
Date Sampled: 07/15/98 

Date-tested: 

Date checked: 8 

SIEVE ANALYSIS (- 3/8•) 
Spec% 

% Retained % Passin Passin 

0% 100% N/A 

0% 100% N/A 

0% 100% N/A 

0% 100% N/A 

0% 100% N/A 
N/A 

0% 100% 
N/A 

40% 60% 
N/A 

79% 21% 
N/A 

93.8% 6.2% 

1115.0 WET= N/A 

UNIT WEIGHT 
Loose Rodded 

Container Size(ft"' 3) NIA NIA 

Total Weight (lb) NIA NIA 

TareWeight Ob) N/A N/A 

Material Weight (lb) N/A NIA 

Unit Weight (P.C.F.) N/A N/A 
Percent Porosity N/A N/A 

Specific Gravity: NIA 

Calibration Due: 06/02199 

REMARKS: NONE 
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Project: TTRAREA 9 

Sampled by: D. HERRINGTON 

Tested By: D.JOHNSON 

Checked by: D. HERRINGTON ill)./. 
LABORATORY TEST REQUIRED 

Sieve Analysis U.S. Standard Cumulative 
(ASTM C-136-96) Sieve# Wt Retained 
{ASTM C-117-95) 

X (ASTM D-422-90) 3• 0.0 
X (ASTM D-1140-02) 

Moistwe Content 1 1/2" 0.0 
(ASTM C-566-96) 

X (ASTM 0-2218-02) 3/4" 27.8 

Unit Weight 3/8" 108.1 
(ASTM C-29-91) 

4 257.9 
Soil Classification 
Pwcent Porosity 10 469.1 

Specific Gravity 40 n5.5 
(ASTM C-127-88/128-93) 

{ASTM D-584-92). 100 921.8 

Other as noted 200 1004.4 

Soil Class: Sample Wt.(g): DRY.;.. 

MOISTURE CONTENT 
PAN#4 NIA NIA 

Wet Weight + Tare 1313.8 NIA NIA 

Dry Weight + Tare 1196.1 NIA N/A 

Watef 117.7 N/A NIA 

Tare 17.0 NIA NIA 

Dry Weight 1179.1 NIA NIA 

Moisture% 10.0% NIA NIA· 

Oversize Specific Gravity: NIA 

EQUIPMENT USED: PM 16, PTL#1256, Calibration Date: 06/02198 

Sieve 11/2" 

Sieve 3/4" 

Sieve 3/8 

Sieve# 4 

Sieve# 10 

Sieve# 16 

Sieve# 40 

Sieve# 100 

Sieve# 200 

PTL # Y303222 Cal. Date: 03/27/98 Cal. Due: 03/27/99 

PTL # Y303276 Cal. Date: 03/27/98 Cal. Due: 03127199 

PTL # Y302106 Cal. Date: 03127198 Cal. Due: 03127199 

PTL # Y302043 Cal. Date: 03/26/98 Cal. Due: 03/26/99 

PTL # Y11621 Cal. Date: 10/08/97 Cal. Due: 10/08/99 

PTL # Y302079 Cal. Date: 03/25/98 Cal. Due: 03/26/99 

PTL # Y106 Cal. Date: 10/09/97 Cal. Due: 10/09/99 

PTL # Y10035 Cal. Date:.05/21/98 Cal. Due: 05/21/99 

PTL # Y11599 Cal. Date: 10/09/9~ Cal. Due: 10/09/99 

Material: SANDIA BORROW PIT 
Date Sampled: 07/28/98 -:--'-~---~----~ 

Date tested: 08/01 /98 ---------------'-~ Date checked: - 2-98 -----''--"-=-------~ 
SIEVE ANALYSIS - a,a· 

Spec% 
% Retained %Passin Passin 

0% 100% NIA 

0% 100% N/A 

2% 98% NIA 

9% 91% N/A 

22% 78% N/A 
N/A 

40% 60% 
N/A 

66% 34% 
N/A 

78% 22% 
NIA 

85.2% 14.8% 

1179.1 · WET= N/A 

UNIT WEIGHT 
Loose Rodded 

Containef Size(ft" 3) NIA N/A 

Total Weight (lb) NIA N/A 

Tare Weight Qb} N/A N/A 

MatfKial Weight (lb} N/A N/A 

Unit Weight (P.C.F.} N/A N/A 
Percent Porosity N/A N/A 

Specific Gravity: N/A 

Calibration Due: 06/02/99 

BEMARKS: NONE 



PROJECT: TTRAREA 9 

CHECKED BY: D. HERRINGTON ill d DATE CHECKED: 7-2-98 

U.S. Standard. Sleva Opening In lnchaa U.S. Standard Slave Numbers 
e .c 3 2 1.s 1 31,e 112 311 3 .c ·a a 10 1.c 1• 20 30 40 m 10 100 140 200 

100 

90 

80 

70 

Percent 
Aner 
by 60 
Weigh.I 

50 
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20 
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500 

I I 

100 
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1 0.5 0.1 
Grain Size In Mllllmetera 

SAND 
COARSE MEDIUM FINE 

MATERIAL 

0.05 

CLASSIFICATION: -=S=M'-----1 

SANDIA STOCKPILE 

Hydrometer 

.• 

0.01 0.005 

SILT OR CLAY 

0 

10 

20 

30 

Percent 

40coarser· 
by 

. Weight 

50 

6.0 

70 

80 

90 

100 
0.001 
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PROJECT: TTAAREA 9 CLASSIFICATION: SM 

CHECKED BY: D. HERRINGTON DJ; &: DATE CHECKED: 'J-2--[8 MATERIAL _____ N_A_TI_VE_A~9/_1 ____ -1 

U.S. Standard Sieve Opening In lnchH U.S. Standard Sieve Numbere Hydrometer 

• .. 3 2 1 s 1 3/4 112 3/8 3 .. • a 10 14 11 20 :iCI -to so 10 100 ,co 200 

100 

90 

80 

70 
Percent 
Aner 
by 60 
Weight 

50 

40 

30 

20 

10 

0 
500 

I I 

100 

COBBLES 

NO EQlJIPMENI' USED. 

I I I I I I I I 

I• 

50 10 5 
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COARSE · FINE 

I ~\I I I I I I I I 
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r'\ 

' r.. 
'\ ~. 

'I 

\ 
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\ 
. \ 
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\ • . 
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1 0.5 0.1 
Grain Size lri Mllllmeters 

SAND 
COARSE MEDIUM FINE 

II 

I• 

0.05 0.01 0.005 

SILT OR CLAY 

0 

10 

20 

30 
Percent 

40eoarser 
by 
Weight 

50 

60 

70 

80 

90 

100 
0.001 



PROJECT: TTRAREA 9 

CHECKED BY: D. HERRINGTON D.1. )f, DATE CHECKED: 

U.S. Standard Sieve Opening In lnchH U.S. Standard Sieve Numbers 
8 -' 3 2 1 5 1 3/4 1/2 :W 3 -' I 8 10 14 11 20 30 40 50 70 100 1-'D 200 

100 

90 

80 

70 

Percent 
Rner 
by 60 
Weight 

50 

40 

30 

20 

10 

0 
500 

I I 

100 

COBBLES 

I I I I I I II 

50 10 5 

GR VEL 
COARSE FINE 

I I 1\.1 I I I I I I 11 

'\ 
~ 

[\ 

:\ 

\ 
II, 

' 
\ 
\ 

\ 
\ 

I\ 

\ ·. 
' \ 

I• 

I 

1 0.5 0.1 
Grain Size In Mllllmeters 

SAND 
COARSE MEDIUM FINE 

MATERIAL 

.·. 

I 

0,05 

llit~lrfi-.... ~, .. ,, .... _.·.,.-. -----f 
.·. ;-:•.-,::•::-::\?trttr::i:t 

CLASSIFICATION: SM 

NATIVE A9/2 

Hydrometer 

0.01 0.005 

SILT OR CLAY 

.. 

0 

10 

20 

30 
Percent 

40
Coarser 
by 
Weight 

50 

so· 

70 

80 

90 

100 
0.001 

NO EQUIPMENT USED. 

~-~-~~-~---~~~~--~-



PROJECT: TTRAREA9 

CHECKED BY: D. HERRINGTON D.111. DATE CHECKED: 9-2-28 

U.S. Standard Sieve Opening In lnchH U.S. Standard Sieve Number• 
8 4 3 2 1.5 1 3/4 1/2 3/8 3 4 8 I 10 14 18 20 30 40 50 70 100 140 200 

100 

90 

80 

70 
Percent 
Aner 
by 60 
Weight 

50 
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30 

20 

10 
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1 0.5 0.1 
Grain Size In Mllllmaters 
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MATERIAL 
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0.05 

CLASSIFICATION: SM 

NATIVE A9/3 ---------------
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0.01 0.005 
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0 

10 

20 
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40
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Weight 
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60 

70 

80 

90 
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0.001 



PROJECT: TTRAREA 9 

CHECKED BY: D. HERRINGTON 0..1 7/, 
) 

DATE CHECKED: 9-2-?8 

U.S. Standard Sieve Opening In Inches U.S. Standard Slav• Numbers 
8 ... 3 2 1 5 1 314 1/2 318 3 4 8 8 10 14 18 20 30 40 50 70 100 140 200 
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90 

BO 

70 

Percent 
Aner 
by 60 
Weight 

50 

40 

30 

20 

10 

0 
500 

I 
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I ! • I ~ I ' II I 

50 10 5 
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I \ I I I I . I I I 11 
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\ 
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' 
\ 
\ 

\ 

\ 
' 
\ 
\ 
\ 

' 
I' 

I' . 
1 0.5 0.1 

Grain Size In MIiiimeters 
SAND 

COARSE MEDIUM FINE 

MATERIAL 

0.05 

CLASSIFICATION: SM/SP 

NATIVE A9/4 

Hydrometer 

0.01 0.005 

SILT OR CLAY 

0 

10 

20 

30 
Percent 

40
coarser 
by 
Weight 

50 

60 

70 

80 

90 

100 
0.001 



PROJECT: TTRAREA 9 

CHECKED BY: D. HERRINGTON D,,i Af. DATE.CHECKED: l-2-W 

U.S. Standard Slave Opening In lnchaa U.S. Standard Sleva Number• 
• .. 3 2 1 5 1 31.t 112 311 3 .t I I ID 1" II 20 30 40 50 70 100 I.ta 200 

100 

90 

80 

70 
Percent 
Finer 
by 60 
Weight 

50 

40 

30 

20 

10 

r, 
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I I 

100 
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NO EQUIPMENT USED. 

I -,._ 
•, I I 

"' \ ' \ 

' . ' \. 

i, 

·. 

50 10 5 

GRAVEL 
COA SE FINE 

I I I I 1 I I I I I I 

.. 

.· 

' '\ \. 
'\' 

•. \. 
'\. 

~ 

\ ,, 
'\ 

\ 
•, 

" 
" •.._ 

...... 
~ 

. 

1 0.5 0.1 
Grain Size In Milli atar• 

SAND 
COARSE MED UM FINE 

MATERIAL 

0.05 

CLASSIFICATION: --=-S=M'-------

SANDIA BORROW PIT --------------..,...-t 
Hydrometer 

. 

0.01 0.005 

SILT OR CLAY 

0 

10 

20 

30 

Percent 

40~arser 

Weight 

50 

60 

70 

80 

90 

100 
0.001 



Bechtel Nevada 
Materials Testing Laboratory 
P.0.BOX 98521, MIS NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 1. 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Penneability of .Granular Soils {Constant Head) 

lil\1!19•-------
7 954 55 89.9 10.00 372.0 0.00094053 5.8990 1.55E-04. 08/17/98 AM 
7 953 55 89.8 10.00 360.0 0.00097188 5.8924 1.60E-04 · 08/17/98 AM 
7 953 57 89:6 10.00 358.0 0.00097731 5.8793 1.61E-04 08/17/98 AM 
7 953 57 89.6 10.00 363.0 0.00096385 5.8793 1.59E-04 08/17/98 AM 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 

-~----~-~--~~-~~~--



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 2. 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Penneability of Granular Soils (Constant Head) 

==========="""""'"'-"""'""""'"""""""""""""='""· """"""""""""""""""""""""' """'""""""""""'""""""""-=""'·=·-,,,,,,.,,,,,,,,,,_,.,.,=..,,,,,,,,--,,,,_,,,,,_,,,, 
11;1111 ________ _ 

1. 955 64 89.1 1.0.00 454.0 0;00077065 5.8465 1.2BE-04 08/17/98 AM 
7 955 60 89.5 10.00 396.0 0.00088353 5.8727 1.46E-04 08/17/98 AM 
7 955 60 89.5 10.00 389.0 0.00089943 5.8727 1.49E-04 08/17/98 AM 
7 955 59 89.6 10.00 377.0 0.00092806 5.8793 1.53E-04 08/17/98 AM 
7 955 59 89.6 10.00 367.0 0.00095334 5.8793 1.57E-04 08/17/98 AM 

EQUIPMENl USED: METTLER :>M400, PTI # Y1255 Calit>ration Date: 06/21/98 Calibration Due: 05'21/99 



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 3 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Penneability of Granular Soils (Constant Head) 

7 953 37 1.31 2100:0 , 0.00002183 
8 940 38 90.2 1.82 3720.0 0.00001712 
9 955 38 91.7 1.90 . 4920.0 0.00001351 

6.01-05 
5.91.86 
6.0171 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 

3.52E-06 08117/98 AM 
2.81E-06 08/18/98 AM 
2.18E-06 08/19/98 AM 

- - - --- .. -_, .... ~ ..... --- - - -



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 4 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Permeability of Granular Soils (Constant Head) 

1,11 ___ 1LJ ___ _ 
2 925 37 88.8 10.00 12.0 0.02915642 5.8268 . 4.86E-03 08/12/98 AM 
2. 925 37 88.8 10;00 12.0 0.02915642 5.8268 4;86E-03 · 08/12/98 AM 
2 925 -----t-----+-----t----t--------..,..---1---------t-------1~----+------1 
2 925 

37 88.8 · 10.00 12.0 0.02915642 5.8268 4.86E-03 08/12/98 AM. 
37 88.8 10.00 12.0 0.02915642 5.8268 4.86E-03 08/12/98 AM 

· 2 963 52 91.1 10.00 11.0 0.03180700 5.9777 5.16E-03 08/12/98 AM 
2 963 52 91.1 10.00 11.0 0.03180700 5.9777 5.16E-03 08/12/98 AM 

EQUIPMENl USED: METTLER :,M400, PTI # Y1255, Calioration Date: 05/21/98 Calibntion Due: 05'21/99 



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 5 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Permeability of Granular Soils (Constant Head) 

~!:i!rt .:~;=';Hf~-" ~ 6:~~ :¼ ,-:,,;~fi~;;,-~£~;; t'•<:\,t ;: • .. <;f ~!i~Y ·1, t:i:~~ :::.fa' '.: 
3 978. 75 90.3 10.00 118.0 0.00296.506 5.9252 4.86E..Q4 08/13/98 AM 
3 978 75 90.3 10.00 115.0 0.00304241 5.9252 4.98E-04, 08/13/98 AM 
3 978 75 90.3 10.00 114.0 0.00306910 5.9252 5.03E-04 08/13/98 AM 
3 978 75 90.3 10.00 116.0 0.00301618 5.9252 4.94E-04 08/13/98 AM 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 

_____ ............ ____________ __ 



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 6 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Penneability o( Granular Soils (Constant Head) 

3 977 34 94.3 1.10 2895.0 
3 977 34 94.3 1.00 2805.0 
3 977 34 94.3 1.20 2940.0 
9 972 36 93.6 0.65 2940.0 

0.00001329 6.1877, · 
0.00001247 6.1877 
0.00001428 6.1877 
0.00000774 6.1417 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 

2.08E-06. 08/13198 AM 
1.96E-06 · 08/13198 AM 
2.24E-06 08/13198 AM 
1.22E-06 08/19/98 AM 



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, MIS NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 7 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 

. Standard Test Method for Permeability of Granular Soils (Constant Head) 

3 .977 34 94.3 1.30 4765.Ct 
3 977 34 94:3 1.20 4725.0 
9 972 34 93.8 1.34 6180.0 

10 971 37 93.4 1.54 7140.0 
10 971 37 93.4 1.73 8280.0 

0.0000<1955 6.1877 
0.00000889 6.1877 
0.00000759 6.1549 
0.00000755 6.1286 
0.00000731 6.1286 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 

1.50E-06 08/13/98 AM 
1.391!-06 · 08/13/98 .. AM 

1.20E-06 08/19/98 AM 
1.19E-06 08/20/98 AM 
1.16E-06 08/20/98 AM 

-~--~-------~-~----



Bechtel Nevada 
Materials Testing Laboratory 
P .O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 8. 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 197 4) 
Standard Test Method for Penneability of Granular Soils. (Constant Head) 

f:11!!!!!·-------.. 

8 958 49 ' 90.9 10.00 80.0 0.00437346 5;9646 7.11E-04 08/18/98 Nit 
8 958 42 91.6 10.00 87.0 0.00402158 6.0105 6.49E-04 · 08/18/98 Nit 
8 958 39 91.9 10.00 68.0 0.00514525 6.0302 8.28E-04 08/18/98 Nit 
8 958 39 91.9 10.00 61.0 0.00573569 6.0302 9.23E-04 08/18/98 Nit 
8 958 40 91.8 10.00 63.0 0.00555360 6.0236 8.95E-04 08/18/98 Nit 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 



- ' 

Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, MIS NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 9. 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test-Method for Penneability of Granular Soils (Constant Head) 

8 957 38 91.9 0.30 .. 107.0 
8 957 38 91.9 0.73 100.0 
8 957 40 91.7 0.65 105.0 
8 957 40 91.7 0.90 127.0 
8 957 42 91.5 0.85 128.0 
8 957 40 91.7 0.78 121.0 

0.00009810 6.0302 1~58E-05 
0.00025541 6.0302 4.111:-05 , 
0.00021659 6.0171 3.49E-05 
0.00024794 6.0171 4.00E-05 
0.00023234 6.0039 3.75E-05 
0.00022554 6.0171 3.64E-05 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05121/98, Calibration Due: 05/21/99 

- - - .. - - - - -- - .... -

08/18198 AM 
08/18/98 AM 
08/18/98 AM 
08/18/98 AM 
08/18/98 AM 
08/18/98 AM 

- - - -



Bechtel Nevada 
Materials Testing Laboratory 
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193 
(702) 295-6669 

Table 10. 
SAMPLE TTR PERMEABILITY TO DI WATER 
ASTM D 2434-68 (Reapproved 1974) 
Standard Test Method for Permeability of Granular Soils (Constant Head) 

!tJiflnt••-------
8 957 36 92.1 0.72 370.0 0.00006808 6.0433 1.09E-05 08/18/98 AM 
8 957 40 91.7 0.40 6ft0 0.00020581 6.0171 3.32E-05 · 08/18/98 AM 
8 957 40 91.7 1.11 199.0 0.00019516 6.0171 3.15E-05 08/18/98 AM 
8 . 955 38 91.7 0.70 473.0 0.00005178 6.0171 8.35E-06 08/18/98 AM 
8 955 36 91.9 0.95 678.0 0.00004902 6.0302 7.89E..06 08/18/98 AM 
8 955 40 91.5 0.70 373.0 0.00006566 6.0039 1.06E..05 08/18/98 AM 
8 954 37 91.7 0.74 330.0 0.00007846 6.0171 1.27E..05 08/18/98 AM 
8 954 37 91.7 0.50 357.0 0.00004900 6.0171 7.90E..06 08/18/98 AM 
8 953 38 91.5 0.67 484.0 0.00004843 6.0039 7.83E..06 08/18/98 AM 
8 953 38 91.5 0.48 196.0 0.00008568 6.0039 1.38E..05 08/18/98 AM 
8 953 38 91.5 0.63 243.0 0.00009071 6.0039 1.47E..05 08/18/98 AM 
8 953 38 91.5 1.00 428.0 0.00008175 6.0039 1.32E..05 08/18/98 AM 

EQUIPMENT USED: METTLER PM400, PTL # Y1255, Calibration Date: 05/21/98, Calibration Due: 05/21/99 



-Requested by 0. FINNEY User/Agency ---'------BECHTEL Material SANDIA BORROW 

Project TTRAREA9 Location of Tests OPEN PIT 

Tested by 0. HERRINGTON Date Tested 07/28/98 Checked by 

Information given to CURTIS OBI By 0. HERRINGTON How VERBAL Date 07/28/98 

LABORATORY NO 1988 1989 1990 1991 1992 · N/A 

TEST LOCATION 1 2 3 4 5 

DEPTH OF PROBE 12" a· 12· 12· 

DEPTH OF TESTS . Below grade 36" Subgrade Subgrade 

DRY DENSl1Y-PCF 111.9 120.7 111.8 115.5 114.7 

MOISTURE% 7.6 9.1 8.8 7.1 8.6 

MAX DENSl1Y PCF 127.0 127.0 127.0 127.0 127.0 

OPTIMUM MOISTURE% 9.5 9.5 9.5 9.5 9.5 

PERCENT COMPACTION 88.1 95.0 88.0 90.9 90.3 

REQUIRED COMPACTION% 80.0 80.0 .80.0 80.0 80.0 

IN/ OUT of SPECIFICATION WITHIN WITHIN WITHIN WITHIN I WITHIN 

GAUGENO 23205 CATE OF STANDARDIZATION . 07/28/98 VALUE OF M 633 

STANOAFOIZATION 0 2944 

PLOTPLAN 

• • • 3 I 2. 
' .s 

REMARKS: 1ESTS 1 AND 2 WERE TAKEN INTIIE MORNING. ---------------------
TEST 3 WAS TAKEN AFI'ER PIACING ANOTIIER r. CC: D.MADSEN 

1ESTS 4 AND 5 WERE TAKEN INTIIE AFI'ERNOON. MTL BECHTEL FILES 

-I 



-Requested by D. MADSEN User/Agency -------------BECHTEL Material SANDIA BORROW 

Project TTR AREA 9 L.ccation of Tests OPEN PIT ------------
Tested by 0. HERRINGTON Date Tested . 09/22/98 Checkedby. 

lnfar:p,atian given to CURTIS OBI By, 0. HERRINGTON How 09/22/98 

LABORATORY NO 2504 2505 2506 21507 2508 2509 

TEST LOCATION A9(f6 A9m A9(T8 A9(T9 A9/f10 A9/T11 

DEPTH OF PROBE a· a· a· a· a· a· 
DEPTH OF TESTS Below grade 1r 1Z 1Z 1Z Subgrade Subgrade 

DAY DENSllY-PCF 115.7 110.2 1_12.1 108.3 113.1 113.0 

MOISTURE% 6.5 7.6 . 8.2 7.4 4.5 4.6 

MAX DENSllY PCF 127.0 127.0 127.0 127.0 127.0 127.0 

OPTIMUM MOISTURE% 9.5 9.5 9.5 9.5 9.S 9.5 

PERCENT COMPACTION 91.1 86.8 88.3 85.3 89.1 89.0 

REQUIRED COMPACTION% 80.0 80.0 80.0 80.0 80.0 80.0 

IN/ our·of SPECIACA TION WITHIN WITHIN. WITHIN WITHIN WITHIN WITHIN 

GAUGENO 23205 DATE OF STANDARDIZATION 09122/98 VALUE0F M 834 

STANDAFDIZATICN 0 2958 

PLOTPLAN 

-ilf • 
Tl'?. 

I 
I 
I 

i 
I 

• -T/0 rt:, 

REMARKS: nm r HOI.ES HAD BEEN PREVIOUSLY DUG. -------------------- CC: O.MADSEN BECHTEL; 

MTL BECHTEL FILES 



- -Requested by D. MADSEN User/Agency BECHTEL Material SANDIA BORROW --------
Project TTRAREA9 Location of Tests OPEN PIT 

Tested by D. HERRINGTON Date Tested 09/22./98 Checked by 

lnforrnation given to CURTIS OBI By. D. HERRINGTON How VERBAL Date 09/22./98 

LABORATORY NO 2510 2511 NIA 

TEST LOCATION A9/T12 A9/T13 

DEPTH OF PROBE a· a· 
DEPTH OF TESTS Below grade Subgrade Subgrade 

DRY OENSITY-PCF 109.4 113.5 

MOISTURE% 5.2 5.3 

MAX DENSITY PCF 127.0 127.0 

OPTIMUM MOISTIJRE % 9.5 9.5 

PERCENT COMPACTION 86.1 89.4 

REQUIRED COMPACTION% 80.0 80.0 

IN/ OUT of SPECIFICATION WITHIN WITHIN 

GAUGENO 23205 DATE OF STANDARDIZATION 09/'22198 ----- -------

PLOTPLAN SEE PAGE ONE FOR TEST LOCATIONS. 

REMARKS: TIIE 1' HOLES HAD BEENPREVIOUSLYDUG. ---------------------

NIA N/A 

VALUEO' M 

STANDAFDIZATION D 

CC: D. MADSEN 

N/A 

ti34 

2958 

MTL BECHTEL FILES 

I 



.,_ 
Requested by 0. FINNEY User/Agency BECHTEL --------
Project TTR AAEA 3 Location of Tests ------------
Tested by D. HERRINGTON Date Tested 07/28/98 Checked by 

Material 

lRENCH 

SANDIA BORROW 

Information given to CURTIS OBI By D. HERRINGTON How VERBAL Date 07/28/98 

LABORATORY NO 1993 1994 1995 

TEST LOCATION A3-1A/T1 A3-1A/T2 A3-1/T3 

DEPTH OF PROBE 12" 12" 12" 

DEPTH OF TESTS Balow grade 36· 24• 24• 

DRY DENSITY-PCF 121.5 118.0 124.7 

MOISTURE% 7.2 8.5 8.2 

MAX DENSITY PCF 127.0 127.0 127.0 

OPTIMUM MOISlURE % 9.5 9.5 9.5 

PERCENT COMPACTION 95.7 92.9 98.2 

REQUIRED COMPACTION o/o 80.0 80.0 80.0 

IN/ OUT of SPECIFICATION WITHIN WITHIN WITHIN 

GAUGENO 23205 DATE OF STANDARDIZATION 07/28/98 

PLOTPLAN 

REMARKS: _ _...;A=SAMP;.;;;;....._1.E:..;_O...;;F...;;THE=..;;;BO....;;..;;..;RR_O..;;..W__;;_MA:_lE_RIAL __ FR_OM_THE __ SAND __ IA_ 

PIT WAS TAKEN AND ANEW PROCTOR WAS RUN. THE NEW 

PROCTOR RESULlS ARE SHOWN ABOVE. 

1996 NIA N/A 

A3-1/T4 

12" 

24• 

117.5 

9.1 

127.0 

9.5 

92.5 

80.0 

WITHIN 

VAWEOF M 

STANDAFDIZATION D 2944 

CC: D.MADSEN BECHTEL 

MTL BECHTEL FILES 
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APPENDIXD 

CR - CAU No. 453 

Section: Appendix D 

Area 9 UXO Landfill 

Revision: 0 

Date: July 26, 1999 

POST-CLOSURE INSPECTION CHECKLIST 



THIS PAGE INTENTIONALLY LEFT BLANK 



AREA 9 UXO LANDFILL, POST-CLOSURE INSPECTION CHECKLIST 

Date of Last Inspection: Reason for Last Inspection: 

Responsible Agency: Project Manager: 

Inspection Date: 

Inspector (name, title, organization): 

Assistant Inspector (name, title, organization): 

A. GENERAL INSTRUCTIONS 
1. All checklist items must be completed and detailed comments made to document the results of the site inspection. The 

completed checklist is part of the field record of the inspection. Additional pages should be used as necessary to ensure that a 
complete record is made. Attach the additional pages and number all pages upon completion of the inspection. 

3. Any checklist line item marked by an inspector in a SHADED BOX, must be fully explained or an appropriate reference to 
previous reports provided. The purpose of this requirement is to provide a written explanation of inspector observations and 
the inspector's rationale for conclusions and recommendations. Explanations are to be placed on additional attachments and 
cross-referenced appropriately. Explanations, in addition to narrative, will take the form of sketches, measurements, annotated 
site maps. 

4. The site inspection is a walking inspection of the entire site including the perimeter and sufficient transects to be able to inspect 
the entire surface and all features specifically described in this checklist. 

5. A standard set of color 35mm photographs (or equivalent) is required. In addition, all anomalous features or new features 
(such as changes in adjacent area land use) are to be photographed. A photo log entry will be made for each photograph 
taken. 

6. This unit will be inspected biannually with formal reporting to the Nevada Division of Environmental Protection to be done 
annually. The annual report will include an executive summary, this inspection checklist with field notes and photo log 
attached, and recommendations and conclusions. 

B. PREPARATION (To be completed prior to site visit) YES NO EXPLANATION 

1. Site as-built plans and site base map reviewed. 

2. Previous inspection reports reviewed. 

a. Were anomalies or trends detected on previous inspections? 

b. Was maintenance performed? 

3. Site maintenance and repair records reviewed. 

a. Has site repair resulted in a change from as-built conditions? 

b. Are revised as-builts available that reflect repair changes? 

C. SITE INSPECTION (To be completed during inspection) YES NO EXPLANATION 

1. Adjacent off-site features within watershed areas. 

a. Have there been any changes in use of adjacent area? 

b. Are there any new roads or trails? 

C. Has there been a change in the position of nearby washes? 

d. Has there been lateral excursion or erosion/deposition of 
nearby washes? 

e. Are there new drainage channels? 

f. Change in surrounding vegetation? 

2. Security fence, signs. 

a. Displacement of fences, site markers, boundary markers, or 
monuments? 

b. Have any signs been damaged or removed? 
(Number of signs replaced: ) 

C. Were gates locked? 



AREA 9 UXO LANDFILL, POST-CLOSURE INSPECTION CHECKLIST 

3. Waste Unit cover. YES NO EXPLANATION 

a. Is there evidence of settling? 

b. Is there cracking? 

C. Is there evidence of erosion around the cap (wind or water)? 

d. Is there evidence of animal burrowing? 

e. Have the site markers been disturbed by man or natural 
processes? 

f. Is vegetation present? 

g. Do natural processes threaten to integrity of any cover or 
site marker? 

h. Other? 

4. Photo Documentation 

a. Has a photo log been prepared? 

C. Number of photos exposed ( ) 

D. FIELD CONCLUSIONS 

1. Is there an imminent hazard to the integrity of the unit? 
(Immediate report required) 

Person/Agency to whom report made: 

2. Are more frequent inspections required? 

3. Are existing maintenance/repair actions satisfactory? 

4. Is other maintenance/repair necessary? 

5. Is current status/condition of vegetative cover satisfactory? 

6. Rationale for field conclusions: 

E. CERTIFICATION 

I have conducted an inspection of the Area 9 UXO Landfill, CAU 453, at the TTR in accordance with the Post-Closure Inspection Plan 
(see Closure Report) as recorded on this checklist, attached sheets, field notes, photo logs, and photographs. 

Chief Inspector's Signature: Printed Name: 

Title: Date: 
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DOCUMENT REVIEW SHEET 

1. Document Title/Number: Draft Closure Report for CorrectiYe Action IInit 453: Area2 UXO Landfil], Ionopah Iest Range, 
Neyada, December 1228 

2. Document Date: December 1998 
3. Revision Number: 0 
4. Originator/Organization: Curtis Obi, Bechtel Nevada Environmental Restoration 
5. Date Comments Due: January 7, 1999 
6. Reviewer/Organization: Nevada Division of Environmental Protection (NDEP) 

7. Comment 
8. 11. 

·Number/ Typea 9. Comment 10. Comment Response 
Accept 

Location 

1 M· Page 13, DOE needs to prepare a discussion Section 4 has been revised to include Yes 
of the permeability results and how they discussion of permeability results which 
justify not having to do any runoff control. indicate the native soil is more permeable 

than both the existing landfill cover soils 
. <, 

and the borrow material. Therefore, 

. preferential infiltration through the 
existing landfill covers is not expected. 

2 M Appendix C, A map showing the sampling The geotechnical results are now Yes 
locations also needs to be included to be able summarized in Table 1 and the sampling 
to understand the geotechnical results. and test locations are shown in Figure 2. · 

a. Comment Types: M=Mandatory S=Suggested 
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Section: Distribution 

Area 9 UXO Landfill 

Revision: 0 

Date: July 26, 1999 
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DISTRIBUTION LIST 

CR - CAU No. 453 

Section: Distribution 

Area 9 UXO Landfill 

Revision: 0 

Date: July 26, 1999 

* Provide copy of initial distribution of Revision O; remainder of list gets Revision O if approved by 
NDEP without changes. The entire list receives Revision 1, if issued. 

Nevada Department of Environmental Protection 

Paul Liebendorfer 
Bureau of Federal Facilities 
Division of Environmental Protection 
333 W. Nye Lane, Room 13B 
Carson City, NV 89706-0866 

Michael McKinnon 
Bureau of Federal Facilities 
Division of Environmental Protection 
555 E. Washington, Suite 4300 
Las Vegas, NV 89010 

U.S. Department of Ener1:y 

Janet Appenzeller-Wing 
Environmental Restoration Division 
U. S. Department of Energy, Nevada Operations Office 
P. 0. Box 98518, MIS 505 
Las Vegas, NV 89193-8518 

Sabrina Lawrence 
Environmental Restoration Division 
U. S. Department of Energy, Nevada Operations Office 
P. 0. Box 98518, MIS 505 
Las Vegas, NV 89193-8518 

Kevin J. Cabble 
Environmental Restoration Division 
U. S. Department of Energy, Nevada Operations Office 
P. 0. Box 98518, MIS 505 
Las Vegas, NV 89193-8518 

2* (Controlled) 

1 * (Controlled) 

1 * (Uncontrolled) 

1 * (Controlled) 

1 * (Uncontrolled) 



DISTRIBUTION LIST (continued) 

U.S. Department of Eneq:;y (continued) 

DOE Public Reading Room 
P. 0. Box 98521, MIS NLV040 
Las Vegas, NV 89193-8521 

Manager 
Southern Nevada FFACO Public Reading Room 

Manager 
Northern Nevada FFACO Public Reading Room 

Technical Information Resource Center 
Environmental Restoration Division 
U. S. Department of Energy, Nevada Operations Office 
P. 0. Box 98518, MIS 505 
Las Vegas, NV 89193-8518 

U.S. Department of Energy, 
Office of Scientific and Technical Information 
P. 0. Box 62 
Oak Ridge, TN 37831 

Bechtel Nevada 

Correspondence Control 
Bechtel Nevada 
P. 0. Box 98521, MIS NLV008 
Las Vegas, NV 89193-8521 

Environmental Management Library 
Bechtel Nevada 
P. 0. Box 98521, MIS NLV080 
Las Vegas, NV 89193-8521 

David K. Cowser 
Bechtel Nevada 
P. 0. Box 98521, MIS NLV082 
Las Vegas, NV 89193-8521 

Ann Heidema 
Bechtel Nevada 
P. 0. Box 98521, MIS NLV102 
Las Vegas, NV 89193-8521 

CR - CAU No. 453 

Section: Distribution 

Area 9 UXO Landfill 

Revision: 0 

Date: July 26, 1999 

1 (Controlled) 

1 (Controlled) 
1 (Uncontrolled) 

1 (Uncontrolled) 

1 (Uncontrolled) 

1 (Electronic) 

1 * (Uncontrolled) 

1 * (Uncontrolled) 

1 * (Uncontrolled) 

1 (Uncontrolled) 



DISTRIBUTION LIST (continued) 

Bechtel Nevada (continued) 

Wayne F. Johnson 
Bechtel Nevada 
P. 0. Box 98521, MIS NTS306 
Las Vegas, NV 

David D. Madsen 
Bechtel Nevada 
P. 0. Box 98521, MIS NTS306 
Las Vegas, NV 89193-8521 

Steve J. Nacht 
Bechtel Nevada 
P. 0. Box 98521, MIS NTS306 
Las Vegas, NV 89193-8521 

Curtis M. Obi 
Bechtel Nevada 
P. 0. Box 98521, MIS NTS306 
Las Vegas, NV 89193-8521 

IT Corporation 

Rosa Silver, Coordinator, FFACO Public Reading Room 
IT Corporation 
P. 0. Box 93838, MIS 439 
Las Vegas, NV 89193-3838 

U. S. Air Force 

Eloisa V. Hopper 
99ABW/EM 
4349 Duffer Drive Suite 1601 
Nellis AFB, NV 89191-7007 

Major Roger Schofield 
A WFC RMOIRML 
3770 Duffer Drive 
Nellis AFB, NV 89191-7001 

CR - CAU No. 453 

Section: Distribution 

Area 9 UXO Landfill 

Revision: 0 

Date: July 26, 1999 

1 * (Uncontrolled) 

1 * (Uncontrolled) 

1 * (Uncontrolled) 

1 * (Uncontrolled) 

1 (Controlled) 

3* (Controlled) 

1 * (Controlled) 
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ERRATASHEET .

Thkemta sheet corrects two errors in Appendix A “AS-BuiIt Engineering Drawings” in the
. .,.

r~wve ~ 45?. WJXOT.

= ~V~iOn No. 0, JUIY 1999 @OWNV/11718-284).

● in the fourth drawing of Appendix A (No. JS-052-133-C19 “Landfill A9~I,2,3 Site Plan”), a
notation in the upper Mhand quadrant indicating waning signs mounted on the perimeter
fence was incorrectly deleted. The warning signs do exist aad are installed as shown. A
replacement drawing with the error cmected is attached to this errata sheet.

● In the fifth drawing of Appendix A @To.JS-052-133-C20 ‘%ionume& Details”), the
incorrectly worded warning sign was deleted but was not replaced with a comctly worded
Warning Si~ which ShOdd ~ ‘manger, buried hazards including unexploded OdMtlCe.

Contact Security at 295-8285 prior to entry or my work at this site.” A repkcernent
drawing with the error comcted is attached to this emta sheet.

.,

.
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