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EXECUTIVE SUMMARY

This Corrective Action Plan (CAP) proposes the closure methods for the Area 9 Unexploded
Ordnance (LIXO) Landfill, Corrective Action Unit (CAU) 453, located at the Tonopah Test
Range (TTR). The Area 9 UXO Landfill CAU consists of Corrective Action Site (CAS)
No. 09-55-001-0952 and is comprised of three individti l~fill cells designated as A9-1, A9-2,
and A9-3 .

The three landfill cells received wastes from daily operationsat Area 9 md from range cleanups
which 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. However, site process knowledge indicatesfiat the lanclllll cells were used for solid
waste disposal, including disposal of UXO.

A corrective action investigation was performed in 1997 and results were reported in the
Corrective Action Decision Document (CADD) (DOE, 1998). Although cell contents were not
investigated directly due to the potential for live UXO, undisturbed soils beneath the cells were
sampled using angled borings. The CADD reported that no hazardous waste was found in the
corrective action investigation. The Environmental Protection “Agency(EPA) Preliminary
Remediation Goal (PRG) for arsenic was exceeded ~ approximately half of the soil sainples
collected from beneath the landfill cells and in five of six background soil samples. In addition, “
the highest arsenic concentration was measured in a background sainple. The corrective action
objective is to prevent inadvertent contact with landfill debris and live UXO, and will be

“ accomplished with the following closure activities:

● BaclciNl and grade the open portion of Cell A9-1 to minimike surface depressions.

● Erect signs to warn of buried wastes, monuments to denote cell locations, and a perimeter
fence to restrict access. -

● Enact use restrictions to control access and prevent intrusive activities.

ES-1
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1.0 INTRODUCTION

This Corrective Action Plan (CAP) describes the selected corrective action ~temative and
proposes the closure methods for the Area 9 Unexploded Ordnance (UXO) Landfill Corrective
Action Unit (CAU) No. 453 at the Tonopah Test Range (TTR). The TTR is located
approximately 225 kilometers (km) (140 miles [mi]) northwest of Las Vegas, Nevada (Figure 1).

TheArea 9UXO Landfill CAU consists of a single Corrective Action Site (CAS) No. 09-55-
001-0952, which is comprised of three northeast-southwest trending landfill cells designated as
Cells A9-1, A9-2, and A9-3 (Figure 2). The landfill 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 ewly landfill operations, but site process knowledge
indicates they were used for solid waste disposal, including disposal of UXO. The landfill cells
are backllled to grade except for a depression in the northeast end of Cell A9-1 where all debris
was removed during a voluntary cleanup petionned in 1995 and described in the Corrective
Action Investigation Plan (CAIP) (Department of Energy DOE], 1997).

The CAIP (DOE, 1997) described how cell locations were identified from worker interviews,
TTR repoits, historical aerial photographs, and geophysical surveys. The Corrective Action
Decision Document (CADD) (DOE, 1998) described the. 1997 field investigation to characterize
the landfill cells. Buried contents of the landfill cells were not investigated in the 1997
comective action investigation due to the potential for live UXO. Instead, undisturbed soil from
beneath the landfill cells was sampled using angled borings. Although no landfill wastes were
found in excess of regulato~ action levels or background concentrations, the CADD (DOE,
1998) concluded that corrective actions were needed to prevent inadvertent contact with landfill
debris and potential live UXO.

1.1 PURPOSE ‘

me purpose of this CAP is to provide the methods for undertaking the corrective action .
alternative as provided in the CADD (DOE, 1998).

1.2 SCOPE

The scope of this plan is to provide the methods for implementation of the closure of CAU 453.
Corrective action Alternative 2 was selected in the CADD (DOE, 1998) and includes a number

.T, ., ,.. ,,,, ,.. . . . . . . . . . . . . . . . . . . . . ,- .,,... . . ..>
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of steps to prevent inadvertent contact with landfill debris and UXO. Alternative 2 consists of
the following closure activities:

● Backfill and grade the open portion of Cell A9-1.

● Install warning signs, cell-comer monuments, and perimeter fencing.

● Enact use restrictions to control access and prevent intrusive activities.

Additionally, the Nevada Division of Environmental Protection @DEP) requested justification
for not installing additional capping material at the existing landfill cells by providing
permeability, compaction; and existing cap thickness tiormation (NDEP, 1998). Compaction
and permeability testing was conducted in July and August, 1998. The existing cap thicknesses
were determined during the 1997 investigation activities. The results are discussed in Section
2.1.

1.3 CORRECTIVE-ACTION PLAN CONTENTS

This CAP is divided into the following sections:

● Section 1.0 Introduction.

● Section 2.0 Detailed Statement of Work.

● Section 3.0 Schedule. ,

● Section 4.0 Post-Closure Monitoring Plan.

● Section 5.0 References.

● Appendix A Engineering Drawings.

● Appendix B Geotechnical Test Results.

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

● 1997 Annual Book Of ASTM Standards, Volume 04.08, Soil and Rock (I): D 420- D
4914.
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Corrective Action Decision Document. Area 9 UXO Landfill, Rev. O,DOENV-497,
DOE, 1998.

Corrective Action Investigation Plan. Area 9 UXO Landfill, Rev. O,DOENV-475, DOE,
1997.

“NDEP, 1998, July 13,1998 Letter from Karen K. Beckley to Runore C. Wycoff, ~
Draft CAP for CAU 453: Area 9 UXO Landfill. lTR. June 1998.

Nevada Environmental Restoration Project. Health md Safety Plan, DOE, 1996.
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2.0 DETAILED STATEMENT OF WORK

2.1 ALTERNATIVE IMPLEMENTATION

The objective of the corrective action alternative selected in the CADD (DOE, 1998) is to
prevent inadvertent intrusion and contact with the solid waste and potentially live UXO.

On July 13,1998, the NDEP requested engineering iriformation for the existing landfill cap
(permeability, compaction, and thiclmess) and justification for not conducting additional capping
of the landfill cells (NDEP, 1998). Compaction tests (ASTM, 1997a [nuclear density testing])
were conducted at the surface of the existing covers. Soil samples of the existing covers were
collected for permeability testing (AS~, 1997b [constant head permeability]) on July 15, 1998.
Geotechnical soil samples were composite from three locations in each landfill cell, an “
undisturbed area north of LandfiIl A9-1, and the Sandia Bomow Pit. Geotechnical test results are
surnm&ed in Table 1 and can be found in Appendix B.

The existing soil lantill caps consist of sands with silt and minor gravel (see sieve analysis
results [ASTM, 1997c] in Appendix B). The mhxinmm density (ASTM, 1997d) of the existing
caps ranged from 1,822.8 kg/m3 (113.8 lb/fl?) to.1 ,986.2 kg/m3 (124.0 lb/@. The maximum
density of native, undisturbed soil north of Landfill A9-1 was 1,665.9 kg/m3 (104.0 lb/ft3). The
maximum densities were used to determine the percent compaction from the field+density tests
(ASTM, 1997a) and the density to mold the permeability samples to be representative of in-situ
conditions.

The permeability samples were composite from three sample points. They were molded in the
Bechtel Nevada Materials Testing Laboratory located in Mercury, Nevada at the approximate
average wet density of the soil sample points to be representative of in+situ conditions. The
perrneabiiities were 2.84x 10-6centimeters/second (crn/see) (Landfill A9-1), 1.53 x 104 cm/sec
(Landfill A9-2), and 1.60x 10” cmhec (Landfill A9-3). The native soil sample collected north
of Landfill A9-1 has a higher permeability than the existing landfill caps by approximately an
order of magnitude (5.06x 10-3crnkec). The permeability samples collected from the Sandia
Borrow Pit were molded at approximately 85,90, and 95 percent of the maximum density since
compaction results achieved during the closure activities at CAU 404 (Roller Coaster Sewage
Lagoons and North Disposal Trench) and CAU 426 (Cactus Spring Waste Trenches) were within
this range. The permeability of the Sandia Borrow Pit soil were 8.82x 104 crrdsec (85.6 percent
compaction), 3.80 x 10-5cm/sec (91.1 percent compaction), and 1.39x 10-5crnkec (96.5 percent
compaction). The Sandia Boyow Pit soil permeability when compacted to 85 to 95 percent is up
to an order of magnitude lower than the permeability of the existing covers at Landfills A9-2 and
A9-3 and is up to approximately an order of magnitude higher than the existing cover at

6
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TABLE 1- SUMMARY OF GEOTECHNICAL TEST RESULTS

SAMPLE..:{
LOCATION ‘{

:.. .....

-:?’:...

Native soil
north of A9-1

A9-1 Cap

A9-2 Cap

A9-3 Cap

Sandia

Borrow Pit

Sandia
Borrow Pit

Sandia

Borrow Pit

:SIWPLE. MAXXhiiJIil ‘ A~GE

;-ER’ DEN- ‘PERCENT
., -,, ;.:. . ,. ~d~~ “. .CXXWPACTION
. .. .... . @~f@- ,(Compaction :.,,

I ,..’., I ““Testinfield)

A914ABC 1665.9 89.9
(104.0)

A9/3ABc I 1986.2 84.7
(124.0) ‘

A912ABC 1946.2 80.4
(121.5) .

A9/lABC 1822.8 85.7
(1 13.8)

Borrow .2034.3 N/A
(127.0) ...

Borrow 2034.3 NIA
(127.0)

Borrow 2034.3 N/A
(127.0)

7

PIHiMEABILITY: ““’“~PERCENT ‘
~~COMPACXYON

.:
,,, ,@emolded.-

Pqrmetibility

5.06E-03 I 92.6,.

2._84E-06 84.9

1.53E-04 “ 80.2

1.60E-04 I 85.7

I
8.82E-04 85.6 ““

3.80E-05 91.1
,

1.39E-05 1“ 96.5

., . , . ,,.. ... ~...> -...,.47 -. ... - ..>- . . . .>. . .- —— .
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Landfill A9-1 .

Three compaction tests (field density tests) were conducted in each landfill cell and the native,
undisturbed soil north of Landfill A9-1. The average compaction results were similar between
the landfill cells and the native, undisturbed area north of Landfill A9-1 (ranged from 80.4
percent Landfill A9-2] to 89.9 percent compaction [native, undisturbed area north of Landfill
A9-1]).

The existing landfill cap thicknesses were determined during the site investigation activities in
1997 (Luke, et al., 1997). The Landfill A9-1 cap ranged from approximately 0.2 m (0.7 ft) to 0.7
m (2.3 ft). The caps at Landfills A9-2 and A9-3 were approximately 0.3 m (1.0 ft).

Alternative 2 (Administrative Controls) was selected based upon

● The detailed and comparative evaluation of alternatives presented in the CADD (DOE,
1998).

● Inadvertent intrusion and contact with &e solid waste and potentially live UXO would be
prevented during and after implementation.

● No hazardous waste was encountered below the ltidfill cells in the 1997 investigation
activities.

e. Su&ace or subsurface disturbances during the implementation of other remedial
alternatives (installation of additional capping material or clean closure) would greatly
increase the risk to site worker safety from the potential detonation of UXO.

Administrative Controls consists of the following activities:.

●

e

●

2.1.1

Backfill and grade the open portion of Cell A9-1.

Install warning signs, perimeter fencing, ador monuments.

Enact use restrictions.

Backfilling and Grading the Open Portion of Cell A9-1

Critical locations such as comers of all three cells and the open portion of Cell A9-1 will be
staked and surveyed for as-built documentation and land-use restrictions. During field activities,

8“



CAP- CAUNo.453
satiom statementofWO*
Area9 Uxo Laodfill
RevisionO
Date September1998

cell boundaries will be clearly delineated with brightly-colored rope or chain to prevent
inadvertent access. All site personnel will be instructed to avoid potential UXO debris and areas
of potential live UXO.

The northeast end of Cell A9-1 is an open depression which was cleared of all debris in 1995 ~
(DOE, 1997). The open portion will be bacldlled with soil from the Sandia Borrow Pit located
southwest of the site. The backfill will be placed in 0.2 meter(m) (8 inch [in]) lifts, and
compacted by the field equipment. Precautions will be taken to prevent personnel and equipment
working in the open portion from contacting the covered portion immediately to the southwest.
Bacldl to be in contact with the covered portion will be pushed or dropped @to place and not
compacted. The edge of the covered portion will be delineated with a brightly-colored rope or
chain and a site worker will be dedicated to constantly monitor this sensitive area whenever
there are work activities in the immediate area. The monitor will be equipped with a warning
horn to alert workers who are about to contact the covered pofion. In order to account for “
gradual settling and consolidation of the uncompacted backfill, the uncompacted backfill will be
mounded up to 1.0 m (3.3 feet [ft]) above grade, approximately one-third the depth of backfill
below grade.

Based on information in the CADD (DOE, 1998), the open portion of Cell A9-1 is approximately
15 m (50 ft) long, 6 m (20 ft) wide, and 3 m (10 ft) deep. Assuming vertical walls on three sides
and the bottom rising to the existing ground surface at the northeast end, the approximate volume
of the surface depression is 135 cubic meters (m3) (177 cubic yards [yd3]).

Standard construction equipment will be used for loading, moving, compaction, and grading
activities. Equipment may consist ofi but will not be limited to a ilont-end loader, sheeps:foot
compactor, vibratory roller, and water truck. BacWlll will be obtained from the soil stockpile
located 18 m (60 ft) southwest of Cell A9-1. Water for backfill conditioning, dust suppression,
and other construction activities will be obtained flom the Roller Coaster Well located
approximately 14 km (9 mi) west of the site (Figure 1).

2.1.2 Installation of Fencing, Warning Signs,”and Monuments

To inhibit inadve~ent site entry, a perimeter chain-link fence will be installed with at least three
m (1Oft) of clearance beyond cell boundaries to allow for equipment access.

Warn&g signs will be posted on the fence at intervals of 15 to 30 m (50 to 100 ft) with the
following information

● Landfill identification (for example, “CAU 453- Area 9 UXO Landfill”).

9“ I
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● Warning (for example, “Danger, Potential Unexploded Ordnance”).

● Instructions (for example, “Contact [offIce] at ~hone no.] before entering this site,
digging or trenching in this site, or removing this sign”).

At the beginning of field activities, the cell locations will be marked with monuments placed “
either at actual cell boundary comers, or setback at a consistent distance to provide a stiety
margin, 1 m (3.3 ft) for example. During field activities, bright orange or yellow rope or chain
will be strung between monuments to Her denote cell boundaries. Additional monuments
may be necessary at intermediate locations between cell comers. The monument posts will be
embedded in the ground and constructed of concrete. The fence, signs, and monuments are
intended to last at Ieast 30 years and will require periodic maintenance and replacement.

2.1.3 Implementation of Administrative Controls to Restrict Use

Administrative controls will be used to restrict use on the CAU 453 site through coordination

with TTR administrative, maintenance, and operational organizations. Coordination of the
closure will include the .U. S. Air Force because of the location of the site and use status. The
future use of any land related to this CAU will be restricted from activities that may alter or
modify the containment control as identified in the Closure Report, unless appropriate
concurrence is obtained in advance. Administrative controls should be effective because the

- TTR is a restricted access facility.

2.2 CONSTRUCTION QUALITY ASSURANCE / QUALITY CONTROL

The native, undisturbed soil density is estimated to be approximately 80 percent of the maximum
density. Excluding the bacidl over the UXO interface zone, the backfill material will be
compacted to a minimum of 80 percent of maximum density. Prior to implementing field
activities, at least one maximum density (Proctor) test (ASTM, 1997d) wiII be done on the
backfill material to determine its maximum density. A minimurq of four field nuclear-density
tests (ASTM, 1997a) will then be done at the beginning of compaction activities on lifts of 0.2 m
(8,in). The number of passes of compaction equipment over the lift, needed to compact the lifl to
at least 80 percent maximum density will be the field performance specification. Additional field
tests will be done periodically during compaction activities to confirm or modi& the field
performance specification so that a compaction of at least. 80 percent ‘maximum density is
achieved. A miniinum of four fieldtests will be done in an intermediate lift, in the final lift, and

10
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whenever changes occur in the bacldlll material (such as significant visual change in the grain
size distribution).

2.3 WASTE MANAGEMENT

Resource Conservation and Recovery Act (RClL4), hydrocarbon, and h~dous wastes are not ‘
expected to be generated. Nonhazardous solid wastes are expected to be generxed and may
include construction debris from fence and monument installation activities. If hydrocarbon or
hazardous wastes are generated, the wastes will be managed and disposed of in accordance with
U.S. DOE orders, U.S. Department of Transportation requirements, state and federal regulations,
and agreements and permits between DOE/Nevada Operations Office and the NDEP.
Construction debris will be disposed in a ‘I”TRor Nevada Test Site landiill.

I

11
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3.0 SCHEDULE

The following schedule is anticipated for TTR Area 9 UXO Landfill CAU 453 closure activities:

● Begin TTR Area 9 UXO Landfill field closure activities within 60 calendar days from the
date that NDEP grants approval of the CAP.

● Complete field closure activities for TTR Area 9 UXO Landfill within 60 calendar days
after beginning field closure activities.

● Prepare the Closure Report for submittal to NDEP within approximately 120 calendar
days after completion of field closure activities.

Flexibility has been placed in the project schedule to account for minor difficulties (weather,
equipment breakdowns, etc.). DOE will keep the NDEP apprised of any condition that may
impact the project schedule.

12
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Date September1998

4.0 POST-CLOSURE MONITORING PLAN

A post-closure monitoring of the Area 9 UXO Landfill is proposed and will consist of biarmual
(tice per year) visual inspections to veri~ that the soil covers remain intact and level, warning
signs and monuments are in place and readable, and use restrictions are ma@ained. Additional,
nonscheduled inspections may be required after severe weatier events such as heavy rainfidl,
flash flooding, and high winds. Any identified maintenance and repair requirements will be
remedied ‘tithin 90 calendar days of discovery and documented in writing at the time of repair.
The biax&.ud inspections will be performed for approximately five years after site closure, and
will be documented on inspection forms.

The proposed monitoring plan includes an annual report, which will describe observations,
modifications, and/or repairs made to the cover’and cover area. The annual report will be
prepared following the’second inspection of each year that post-closure monitoring is conducted..
The annual reports will include the following information:

● Discussion of observations. .

● Inspection checklist and maintenance record.

● Conclusions and recommendations.
/

A copy of each annual report will be submitted to the NDEP.

13.
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KEY NOTES

~ FILL EXISTING OPEM PORTl ON OF TRENCH.

@ EXISTING STOCXPILE TO BE USEO FOR FILL.

@ FOR FENCIHG AMO GATE LIETAILS SEE RSN
;E:l:: ORAVINC STANOAROS Cl 13 SHEETS

NOTES
1. OPPRESSIONS WITHIN LANOFILL CELLS SHALL BE FILLED ANO

SHAPEO TO DRAIN.

2. TREMCHES CONTAIH UXO. HEAVY EOUr PUEHT TO REMAIH
A SAFE OISTAHCE FROM EOGE OF EACH TRE)ICH.

3. ALL FILL SRALL LIE COUPACTEO TO 80% OF MAXIMUM OENSITY
OETERUIHEO 1)1 ACCORDANCE WITR ASTM 0155T.

4. FOR MORE SPECIFIC PROJECT REQUIREMENTS ANO
CONSTRUCTION OUALITT CONTROL REQUIREMENTS.
SEE THE CORRECTIVE ACTION PLAN FOR AREA 9 UXO
LA NOF ILL. TTR.

/
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GEOTECHNICAL TEST RESULTS
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?equested by D. MADSEN i User/Agency BECHTEL Material . NATIVE

‘reject llRAREA9 Locationof Tests SEE BELOW “

restedby D. HERRINGTON Date Tested 07/15/98 Checked by v4i/u_/4

nfonnationgiven to CURTIS OBI By D. HERRINGTON How VERBAL Date 07J15/98

ABORATORY NO 1906 1907 1908 1909 1910 1911

rESTLOCATION A9JIA A9/lB A9/lC A9J2A A9/2B A9/2C

)EPTH OF PROBE BS BS BS BS BS BS

)EPTH OF TESTS Below grade Grade. Grade Grade AVG Grade Grade Grade AVG

IVETDENSHY-PCF 100.0 99.9 100.6 100.2 101.1 100.6 103.9 101.9

)RY DEN!NY-PCF 96.9 97.1 98.7 97.6 96.9- “96.2 99.8 97.6

rlOISTURE% 3.3 2.8 2.0 2.7 4.3 4.6 4.1 4.3

illi)( DENSIW-PCF 113.8 113.8 113.8 121.5 121.5 121.5

)PTIMUM MOISTURE yO 6.3 6.3 - 6.3 8.6 8.6 8.6

2ERCENTCOMPACTION 85.1 85.3 86.7 85.7 79.8 79.2 82.1 80.4

ABORATORYNO 1912 1913 1914 1915 1916 1917

EST LOCATION A9j3A ~ A9/3B A9/3C A9/4A A9/4R A9/4C

)EP~ OF PROBE BS BS BS “ BS BS BS

)EPTH OF TESTS Below grade Grade Grade Grade AVG Grade Grade Grade AVG

VETDENSITY-PCF 108.1 104.2 116.8 109.7 97.5 93.3 94.4 95.1

)RYDENSITY-PCF 103.2 100.3 111.7 105.1 95.9 91.6 92.9 93.5

flOISTURE% 4.7 3.9 4.5 4.4 1.7 1.9 1.6 1.7

rlAXDENSllY-PCF 124.0 124.0 124.0 104.0 104.0 104.0

)PTIMUM MOISTURE ‘%0 10.1 10.1 10.1 5.0 . 5.0 5.0

‘ERCENTCOMPACTION 83.2 80.9 90.1 84.7 92.2 88.1 89.3 89.9

;AUGE NO 23205 DATE OF STANDARDIZATION 07/15/98 VALUE OF M 633

WANDARDIZAIION D 2944

IEMARKS:’ AVERAG’EMO~AND DENSITY WILLBEUSED FOR

PERMEABILITY.

-Tiw---r- .. . . , ,- .,., ,. . ..’...L. . , ,,.., .-.--,. . . ,. -. ., -?-.2,-.,.”. . . . r % --- .- . . ..- ,.< . .... : . —— ,-. -—
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Projecfi TIRAREA9 Requested by D. MADSEN User/Agency BECHTEL

Sampled by D. HERRINGTON Date sampleck 07/15/98 Materiak

Tested by D. HERRINGTON Date tested 07/24/98
“=,==

TRIAL 1 2 3 4 5 6

1 W~mold + wet soil 6929.0 69415 70395 6434.0 6946.5 N/A

2 Wt. mold 2843.3 28433 28433 28433 28433 NIA

3 Wt. wet soil 4085.7 4098.2 4196.2 3590.7 4103.2 NIA

4 Wet Density, PCF 120.1 1205 1233 1055 120.6 N/A

5 Moisture Tare # H A B F 115.0 N/A

6 Wt wet soil+ tare 10143 971.1 1124.9 10053 1295.9 NIA

7 Wt dry soil+ tare 956.8 899.6 1017.0 964.8 1209.4 N/A

8 Wt moisture 575 71.s 107.9 405 865 N/A

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.S NIA

11 % Moisture 6.1 8.1 10.8 4.3 7.3 N/A

12 Dry Density, PCP 113.2 111.4 1113 101.2 1125 N/A

117

115

113

111

109

107

105

103

101

99

97

23 4 5 6 7 8 9 10 11 12 13 14 15

MAX. DENSIIY = 113.8 PCF MOISTURE CONTENT%
OPT. MOISTURE = 6.3 %

NO SPEUFKMTIONS INFORMATION ONLY Cc D. MADSEN BECHTEL
Equipment used PM 16. PTL W12S6. Cal. date: 06/0V98. U. due: &5/02J99 MTLBECN’IEL FILES



Projech TIRARE49 Requested by D. MADSEN User/Agency BECHTEL

Sampled by D. HERRINGTON “ Date sampled 07/lS198 Materiak A9f2 ,C

Tested by D. HERRINGTON Date tested 07/24/98
“~’ed’~-

TRIAL 1 2 3 4 5 ,6

1 Wt.mold + wet soil 7280.3 72833 6783.S 99805 N/A NIA

2 Wt. mold 28433 28433 2%433 5634.9 N/A N/A

3 Wt. wet soil 4437.0 4440.0 3940.2 4345.6 NIA NIA

4 Wet Density, PCP 130.4 1305 115.8 127.7 NIA N/A .

5 Moistuse Tare # 108.0 c G 108.0 N/A NIA

6 Wt wet soil+ tare 1249.7 1115.6 966.2 12?63 N/A N/A”

7 Wt drysoil+ tare 1157.2 10143 910.9 1104.9 NIA N/A

8 Wt moisture 92.5 1013 553 131.4 NIA N/A

9 W1tare 16.9 17.0 17.0 16.9 N/A N/A “

10 Wt dry soil 11403 9973 893.9 1088.0 WA INIA

11 % Moisture 8.1 10.2 6.2 12.1 N/A N/A

12 Dry Density, PCF 120.6 118.5 109.1 114.0 N/A NIA

125

123

121

119

117

115

113

111

109

107

105
34 5 6 7 8 9 10 11 12 13 14 15 “ 16

MAX. DENSITY = .121.5 PCF MOISTURE CONTENT%
OPT. MOISTURE = 8.6 %

NO SPECIFICATIONS INFORMATION ONLY . Cc D. MADSEN BECHIEL
Equipmentused: PM 16. PTLW1256. Cal. dattx 06/02/98. Cal. due: 06/02299 MTLBECH’IEL FIIES

-, .,’ .:,, ..,,- ,,...,~. . . .. , .$. .,,’ . ,.>.,. !- .,. ,.. . .! . . . - ~.., . . . . . .. ---- . . . - .,, , .% -$-. ,..
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ProjecE TIRARIZA9 Requested by D. MADSEN User/Agency BECHIEL

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

@=b~-

Materiak

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

TRIAL 1 2 3 4 5 6

1 Wt.mold + wet soil 7414.4 7399.8 6868.9 10030.0 NIA N/A

2 Wt. mold %33 28433 28433 5634.9 NIA NIA

3 Wt. wet soil 4571.1 4556S 4025.6 4395.1 NIA NIA

4 Wet Density, PCF 134.4 133.9 1183 -129.2 NIA NIA

5 Moisture Tare # 110.0 D H 109.0 NIA NIA

6 Wt wet soil+ tare 13905 10873 1022.6 1322.7 NIA NIA

7 Wt dry soil+ tsre 1271.6 976.0 952.0 1169.5 N/A NIA

8 Wt moisture 118.9 1113 70.6 153.2 N/A N/A

9 Wt tare 17.0 17.0 i6.8 16.9 NIA N/A

10 Wt drysoil 1254.6. 959.0 “ 935.2 1152.6 . N/A NIA

11 % Moisture 9.5 11.6 7.5 13.3 NIA N/A

12 Dry Density, PCF 122.7 120.0 110.0 114.0 N/A N/A

126

124

122

120

118

116

114

112

110

10S

106

4 5 6 7 8 9 . 10 11 12 13 14 15 16 17

MAX- DENSITY = 124.0 PCF MOISTURE CONTENT!%
OPT. MOISTURE = 10.1 %

NO SPECIFICATIONS INFORMATION ONLY Ct2 D. MADSEN BECHTEL
Equipmentused PM 16. PTL W1256. Cal. date: 06/tWJ98.Cal. due: 06/02/99 MTLBECITIZL FIJ3SS
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Projecb TIRAREA9 Requested by D. MADSEN User/Agency BECHTEL

Sampled bjc D. HERRINGTON Date sampled 07/15/98 Materiak A9f4 ~B,C “ >

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

— —
TRIAL 1 2

1 Wt.mold + wet soil 6526.1 6410.0

2 WL mold 2843.3 28433

3 Wt. wet soil 3682.8 3566.7

4 Wet Density, PCF 1083 104.8

5 Moisture Tare # 111.0 E’

6 Wt wet soil+ tare 1119.5 1002.2

7 Wt dsysoil + tare 1071.1 941.0

8 Wt moisture 48.4 “ 61.2

9 Wt tare 17.0 17.0

IQ WLdrysoil 1054.1 924.0

11 % Moistusc 4.6 6.6

12 Dry Density, PCF 103.5 “ 983

3 4 5 6

6291.4 6516.4 FVA NI’A
28433 28433 NIA WA
3448.1 3673.1 N/A N/A
101.4 108.0 NI’A NIA
110.0 114.0 N/A N/A
890.6 887.0 N/A NIA
867.4 8405 NIA N/A
23.2 465 N/A NIA

16.9 16.9 NIA N/A

850.5 8Z:6 NfA NIA

2.7 5.6 N/A NIA
98.7 102.2 N/A N/A

106

105

104

103

102

101

lW

99

98

97

%

-1 -o 1 2 3 4“5 6 7 8 9 10 11 12

MAX. DENSITY = 104.0 PCF
OPT. MOISTURE = 5.0 %

MOISTURE CONTENT%

NO SPECIFICAITONS INFORMATION ONLY CC2 D. MADSEN BEtiL
Equipment used PM 16, PTL W1256. Cd. dattx 06/02298.cM. duc 06/02/99 hiTLBECH1’EL FILES —
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~rojec~ ‘ITRAREA3&9 Requested by D. MADSEN User/Agency BECHTEL

Sampled by D. HERRINGTON Date sampleck 07L?W8 Materiak S

hsted by T. HIGH Date tested
~

07/30/98 Checked by
r

TRIAL 1 2 3 4 5 6

1 WLmo]d + wet soil 7583.4 -7485.8 73543 70193 N/A N/A

2 Wt. mold 28433 “ 28433 28433 28433 NIA NIA

3 WLwet soil 4740.1 46425 4511.0 4176.0 NIA WA

4 Wet Density, PCF 1393 136.S 132.6 122.8 NIA NIA -

5 Moisture Tare # 124 127 128 “108 NIA NIA

6 Wt wet soil+ tare 11812 1332.7 1291.8 1147.9 NIA NIA

7 Wt dry soil+ tare 1076.1 1193.4 11983 1086.4 NIA NIA

8 Wt moisture 105.1 1393 935 61.S NIA N/A

9 Wt tare 17.1 17.2 17.2 17.2 NIA NIA

10 Wt dry soil 1059.0 1176.2 1181.1 10692 NIA NIA

11 % Moisture 9.9 11.8 7.9 5.8 NIA NIA

12 Dsy DesssiV, PCF 126.8 122.0 122.9 116.1 NIA NIA

131

129

127

lx

123

121

119

117

115

113

111

3 4 5 6 7 8 9 10 11 12 13 14 15 16

MAX. DENSITY = 127.0 PCF
OPT. MOISTURE = 9.5 %

MOI.S’IURE CONTENT%

NO SPECIFICATTONS INFORMATION ONLY CC D. MADSEN BECHTEL
Equipment used PM 16. P’TLW1256. Cal. date LXK12/98,Cal. due tM/02299 . MTLBECHTEL FIIJZS



Projech. llR AREA9 Material: NATIVE A9/1
Sampled by: D. HERRINGTON Date Sampled: 07/15/98

Te<ted By: T. HIGH&D. JOHNSON Date tested: 07/20/98

Checked by: D. HERRINGTON Date checked: ?-2-7s

ABORATORY TEST REQUIRED SIEVE ANALYSIS (- 3/8=)

1

U.S. Standard Cumulative
Sieve #

Spec %
Wt Retained % Retained % Passing Passingi ,

1

Sieve Analysis
(ASTMc-we-q
(ASTMC-117-W)
(K7?4 D-422-oo)

(~ D-1140-92)
Moistue Content

(Km C-586-C6)
(AHhID-221 o-92)

Unit Weight
(ASTMC-29-91)

;
SoilClassification
Percent Porosity

Specific Gravity

1

(AS~ C-127-t38/128-03)

(ASTM D-584-02) .

39 0.0 o% 1m% NIA

1 m 0.0 o% 100% NIA

3/4” 0.0 o% 100% NIA

3189 0.0 o% . 100% N/A

4. 0.2 o% 100% N/A

10
N/A

8.2 1% 99%

40
N/A

53a.o 34% 66%

100
N/A

1165.1 73% 27%

1 Other(as noted)
N/A

“ 200 1394.1. 87.3% 12.7%

SoilClass: Sample Wt (g): “ DRY = . 1597.1 wEr = N/A
I. .

MOISTURE CONTENT
PAN #26 N/A N/A

Wet Weight + Tare 2512.5 N/A N/A” Container Sie(ft”3)

Dry Weight + Tare 2500.2 N/A N/A Total Weight (lb)

Water 12.3 N/A N/A Tare Weight (lb)

Tare . 903.1 N/A N/A Material Weight (lb)

Dry Weight ‘ 1597.1 N/A N/A Unit W&ght (P.C.F.)

Moisture % 0.8% N/A N/A PeccentPorosity

UNIT WEIGHT
Loose Rodded

N/A N/A

N/A N/A

N/A N/A

N/A N/A

NJA N/A

NIA NIA
I

versize Specific Gravity:. N/A Specific Gravity: I N/A 1
EQUIPMENT USED: PM 16, PTL #1256, Calibration Date 06/02/98 Calilxation DIM 06/02/99

Sieve 1 1/2’ PTL # Y303222 Cd. Datsc 03/27/98 Cal. Due: 03]27/99 REMARKS NONE

Sieve 3/4” . PTL # Y303276 Cal. Date: 03/27/98 Cal. DUIX 03/27199

Slave 3/8 PTL#Y302106 Cal. Da% 03127/98 Cal. Dw 03127/99

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

Sieve # 10 PTL#Y11621 Cal. Datst 10/08/97 Cal. DIM 10/08/99

Sieve # 16 PTL # Y302079 Cal. Date: 03/25198 Cal. Due 03126199

Sieve #40 PTL # Y106 Cal. Data 10109/97 Cal. Due: 10/09199

Sieve # 100 PTL#Y10035 Cal. Data 05/21/98 Cal. DUEC05/21/99

Sieve #2A FTL#Y11599 Cd. Dat= 10/09/97 Cal. Due 10/09/99

. .

,., ., ........./... ,.rc.. ,, ---- . . . . . 7 . ...>.... /. ... ,. -L,.,
.-

.
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Project TTR AREA 9 Material: NATIVE A9/2

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

Tested By: T. HIGH&D. JOHNSON Date tested: 07/20/98

Checked by: D. HERRINGTON Date checked: ?-2-7s

LABORATORY TEST REQUIRED SIEVE ANALYSIS

Sieve Analysis
(- 3/8”)

U.S. Standard Cumulative Spec %
(ASIM c-13a-s6) Sieve # Wt Retained % Retained % Passing Passing
(NSrkt C-117-26)

x (ASTMD-422-90) 3“ 0.0 o% 1OQ% N/A
x (Sl?J D-1143-92)

Moisttre Content 1 1/2’ 0.0 o% 100% N/A
(ASTMC-568-W)
(ASTM D-2210-92) 314” 0.0 o% 100% N/A

Unit Weight 318” 0.0 o% 1w% N/A
(ASTMC-29-91)

4 0.0 o% 100% N/A
Soil Classification N/A
Percent Porosity 10 3.6 o% 100%

N/A
Specific Gravity 40 399.9 30% 70%

(ASTMC-127-881128-93) N/A
(A31’hlD-584-92) 100 897.4 67% 33%

N/A
Other (as noted) 200 1098.1 82.2% 17.8%

Soil Class: Sample Wt (g): DRY = 1336.3 wEr = N/A

MOISTURE CONTENT UNIT WEIGHT

PAN #27 N/A N/A Loose Rodded

Wet Weight + Tare 2352.6 N/A N/A Containei Sie(ftn3) N/A N/A

Dry Weight + Tare 2315.2 N/A N/A Total Weight (lb) N/A N/A

Water 37.4 N/A . N/A Tme Weight (lb) N/A N/A

Tare 978.9 N/A N/A . Material Weight (lb) N/A N/A

Dry Weight 1336.3 fi/A N/A Unit Weight (P.C.F.) “ N/A N/A

Moisture”% 2.8% N/A N/A Percent Porosity N/A t4/A

,
Oversize Specific Gravity: N/A Specific Gravity: I N/A I

EQUIPMENT USED: PM 16, PTL#1266, Calibration Data 06/02/98 CalitxationDue 06/02/99

Sieve 1 IJ2° PTL # Y303222 Cal. Date: 03/27/98 Cal. DUEX03127199 REMARKS: NONE

Sieve 3/4” PTL # Y303276 Cal. Datw 03127198 Cal. Dust 03127199

Sieve 3/8 PTL # Y3021O6 Cal. Date 03/27/98 Cal. Dust 03/27/99

3ieve # 4 PTL # Y302043 CCL Date 03/26/98 Cal. DLH 03/26/99

3ieve # 10 PTL#Y11621 Cal. Da& 10/08/97 Cal. Due 10/08/99

Sieve # 16 PTL# Y302079 Cd Date 03/25/98 Cd Durx 03/26/99

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

Sieve # 100 PTL # Y1OO35 Cal. Data 05/21/98 Cd Duet 05/21/39

Sieve # 200 PTL#Y11599 Cal. Date 10/09/97 Cal. Due 10/09/99



Project TIRAREA9 Material: NATIVE A9/3

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

Tested By: T. HIGH&D. JOHNSON Date tested: 07/20/98

Checked by: D. HERRINGTON DA%, Date checked: ?-2-7g

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

Sieve Analysis U.S. Standard Cumulative
Sieve #

Spec %
Wt Retained %_Retained % Passina Passirm(#srM c-13Ji-s6)

(PsTM C-117-26)
(XHM D-422-W) 3“ 0.0 o% I
(JISIM D-114+92)

100% N/A

Moistue Content 1112” 0.0 o%
(ASTMC-586-96)

100% N/A

(Mm D-221 O-92) 314” 0.0 o% 100% N/A

Unit Weight 318” 15.2 1% 99% N/A
(ASTMC-29-91)

3
4 33.5 2% 98% N/A

Soil Classification
Percent Porosity 10

N/A
73.2 5% 95%

Specific Gravity 40
N/A

3

451.1 32%
(PSTM C-127-831128-93)

68%
N/A

(KiTM D-584-92) 100 854.8 61% “ 39%

Other (as noted) 200
NIA

1055.8 “ 75.5% 24,5%

Soil Class: Sampie Wt (g): DRY= 1399.0 wEr = N/A

MOISTURE CONTENT UNIT WEIGHT

PAN #28 N/A N/A Loose Rodded

Wet Weight + Tare 2431.1 NJA N/A Containef Si’a(ft”3) N/A N/A

Dry Weight + Tare 2398.6 N/A N/A Total Weight (lb) N/A N/A

Water 32.5 N/A N/A Tare Weight (lb) N/A N/A .

Tare 999.6 N/A N/A “Material Weight (lb) N/A N/A

Dry Weight 1399,0 . N/A N/A Unit Weight (P.C.F.) NIA N/A

Moistwe % 2.3% N/A N/A P-cent Porosity NIA NIA

Wersiie Specific Gravity: N/A “ ‘ Specific Gravity: I N/A I

EQUIPMENT USED: PM 16, PTL #1258, Calitxation Dat~ 08/02/98 Caliixation Due: 06102/99

Sieve 1 1/2” PTL # Y303222 Cal. Dattx 03/27/98 Cal. DUIX 03/27/99 REMARKS NONE

Sieve 3/4 PTL # Y303276 Cal. Datm 03/27198 Cal. DUEX03/27199

Sieve 3/8 PTL#Y302106 Cal. Dat~ 03/27/98 CaL DUIX 03/27/99

Sieve # 4 PTL # Y302043 Cd. Date: 03126J98 Cal. Due: 03/26/99

Sieve #10 PTL#Y11621 Cal. Dattx 10/08/97 Cal. Dua”10/08/99 “

Sieve # 16 PTL # Y302079 Cal. Datfx 03125198 Cal. DUIX 03126199

Sieve #40 PTL#Y108 Cal. Dat- 10/09/97 Cal. Du& 10/09/99

Sieve # 100 PTL #Yl 0035 Cal. Date 05/21/98 Cal. DUEC05/21/99

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

— ... . . .... .. .. . . . . ~-’,,< T .+. ,-:<-..; ..-%..- .-< .,’.,-”-. -,:CA” < . ...3 , .:.: -a .- .,” .,. ,.. ,. ——-—
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Project lTR AREA 9 Material:

Sampled by: D. HERRINGTON
~

Date Sampled: 07/15/98

Tested By: T. HIGH&D. JOHNSON Date tested:

Checked by D. HERRINGTON ~& fl, Date checked: ~

LABORATORY TEST REQUIRED SIEVE ANALYSIS (- 3/8=)
Sieve Analysis

3

U.S. Standard Cumulative Spec %
(ASTMC-136-W) Sieve # Wt Retainad % Retained % Passing Passing
(ASTMC-117+5)

x (Mm D-422-w) 3“ 0.0 o% 100% N/A
X (ASl?4D-114-92) .-

Moistwe Oontent
.

1 1/2 0.0

3

o% 1OQ% N/A
(ASTMC-sa-stq

x (R31M D-2216-92) 314” 0.0 o% 100% N/A

Unit Weight 3/89 0.0 o% 1m% NIA
~ (XTM C-29-91)

4 0.0

3

o% 100% N/A
Soil Classification N/A
Peccent Porosity 10 1.1 o% 100%

N/A
Specific Grav”@ 40 446.9

3

40% 60%
(ASTMC-127-631128-93) N/A

(ASTMD-564-92) 100 880.0 79% 21%
N/A

Other (ss note~ 200 1046.1 93.8% 6.2%

Soil Class: Sample Wt (g): DRY= . 1115.0 Wla = N/A
. .

MOISTURE CONTENT UNIT WEIGHT

PAN #29 N/A N/A Loose Roddad

Wet Weight + Tare 2031.2 N/A “ N/A Oonti”naf Siie(ft” 3) N/A N/A

Dry Weight + Tare 2023.4 N/A N/A Total Weight (lb) N/A N/A

Water 7.8 N/A N/A Tare Weight (lb) N/A N/A

Tare 908.4 N/A N/A Material Weight (lb) N/A N/A

Dry Weight 1115.0 N/A N/A Unit Weight (P.C.F.) N/A N/A

Moistwe % 0.7% N/A N/A Pefcent Porosity N/A N/A

Oversize Specific Gravity: N/A Specific Gravity: I N/A I

EQUIPMENT USED: PM 16, PTL #1256, Calibration Date 06/02/98 Calibration Due 06/02/99

Sieve 1 lf2 PTL # W303222 Cal. Dat= 03/27/98 Cal. Dust 03127/99 REMARKS NONE

Sieve 3/4” PTL # Y303276 Cd Data 03/27/98 Gil. Du= 03127199

Sieve 3/8 PTL#Y302106 Cal. Date 03127198 0s1. DUG 03127199

Sieve # 4 PTL # Y302043 Cal. Date: 03128198 Cal. Due: 03126199

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

Sieve # 16 PTL # Y302079 cd Data 03/25/98 Cal. Dua: 03/26199

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

Sieve # 100 PTL#Y10035 Cal. Data 05/21/98 Cal. Due 05/21/89

Sieve # 200 PTL#Y11599 Cal. Date: 10/09/97 Cal. DUEC10/09/99



Project TfR ARE4 9 Material: - SANDIA BORROW PIT
Sampled by: D. HERRINGTON Date Sampled: 07/28/98

Tested By: D. JOHNSON Date tested: 08/01J98—.. .
Checked by:

LABORATORY TEST REQUIRED
Sieve Analysis ‘

3

(ASTMC-136-66)
(ASTMC-117-26)

x (K3?M D-422-9o)
X (ASTMD-1140-02)

Moisture Content

El
(ASTMC-566-83)

X (A31’MD-2218-92)

Unit Weight
-J (ASm C-29-91)

3

Soil Classification
Pwcent Porosity

Specific Gravity

3

(*TM C-127-3i?/128-93)

(ASTM D-564-92).

Other (as noted)

, Soil Class:

Wet Weight + Tare

Dry Weight + Tare

Water

Tare

Dry Weight

Moistwe %

D. HERRINGTON &Jux9 Date checked: ?-2-Y’

SIEVE ANALYSIS (- 3/8-)
U.S. Standard I Cumulative I Snec %
“ Sieve # Wt Retained % Retained

—r-— ._
% Passing Passing

s 0.0 o% 100% N/A

1 IIY 0.0 o% 100% NIA

3/4 27.8 2% 98% ‘ N/A

318” 108.1 9% 91% N/A

4 257.9 22% , 78% N/A

10 469.1
N/A

40% 60%

40
N/A

775.5 66% 34%

100
N/A

921.8 78% 22%

200
N/A

1004.4 85.2% 14.8%

SampleWt (g): DRY= . 1179.1 .wEr= N/A

MOISTURE CONTENT
PAN#4 N/A N/A

1313.8 . N/A N/A Centeiner Sue(ftA3)

1196.1 N/A N/A Total Weight (lb)

117.7 N/A N/A “ Teue Weight (lb)

17.0 N/A. N/A Material Weight (lb)

1179.1 N/A N/A Unit Weight (P.C.F.)

10.0% N/A N/A Psrcent Porosity

UNIT WEIGHT
Loose Roddad

I N/A N/A

N/A N/A

N/A N/A

N/A N/A

NIA NIA

N\A N/A
I

Oversize Specific Gravity: N/A I Specific Gravity: I N/A

EQUiPMENT USED: PM 16, PTL#1256, calibration Dat~ 06/02/98 Calibration Due: 06/02/99

Sieve 1 1/2? PTL # Y303222 Cal. Da@. 03/27/98 Cal. DUIX 03/27/99 REMARKS NONE

Sieve 3/49 PTL # Y303276 Cal. Date: &127/98 Cal. DUW 03/27/99

Sieve 3/8 PTL#Y302108 C& Datet 03/27/98 Cal. Duet03/27/99

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

Sieve # 10 PT’L# YI 1621 Cal. DaW 10/08197 Cal. Dust 10/08/99

Sieve # 16 FrL # Y302079 Cal. Date: 03J25/98 Cal. Du~ 03J26J99

Sieve #40 PTL # YI06 Cal. Dat~ 10/09/97 Cal. Due 10/09/88 -

Sieve # 100 PTL # Y1OO35 Cal. Date 05/21/98 Cal. DUW 05/21/99

Sieve # 200 PTL#Y11599 Cal. Date: 10109197 Cd. DUIX10/09/99

-- ,. .>.. ,..,.,- .,.,... . ... .... .. . ., =,. . . . . ,.. ..,.>. . ——-
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PROJECT TTR AREA 9 CLASSIFICATION: SM

CHECKED BY: D. HERRINGTON DATE CHECKED: 9- Z-?B MATERIAL NATIVE A911

U.S. Standard SIew Opening In Inches U.S. Standard SW. Numbers Hydrometer
643 2 1.5 13f41/23fe34 68101416205040 so70ioo W32al

‘1 o

10

20

30
Percen
Finer

Percent

by
~ Ocoarser

Weight
by
Weight

50

60

70

80

90

100
500 100 50 10 5

Grain’ Size %5Mllllmaters
0.1 0.05 0.01 0.005 0.001

COBBLES I GRAVEL I SAND
COARSE . FINE ICOARSE I MEDIUM FINE i

SILT OR CLAY
1

NO EQUIPMENr USED.
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PROJECT: TTRAREA 9 CLASSIFICATION: SM

CHECKED BY D. HERRINGTON DATE CHECKED: 7.2-7B MATERiAL “ NATIVE A912

.. . ....
U.S. Standard Slav. Opening In Inches U.S. Standard Slevo Numbers ‘ Hydrometer ““’ ““

643 2 1.s lLv41/23fa34 6 8 10i4. lS20 30 40 2070 tmt402m

100 0

90 1,0

80 20

70 30
Percent
Finer

Percenl

by 6°
~ ~COarser

Weight
by
Weight

50 50

40 60

. 30 70

20 80

10 !- — -

0 d
500 100 50 10 5

Grain’ SIzo %5Mllll-*-
0.1 0.05

COBBLES }
GRAVEL I SAND

COARSE FINE lcoAflsE I MEDIUM , . . . . .

t---t
“ 90

I I 100
0.01 0.005 0.001

+--m&-i SILT OR CLAY I

O EQUIPMEITI’ USED.



.,.
..........,,........... “ ‘, ~. :V:.:.:fi .:,.:...?.:..,., ..: ;,.

PROJECT TTR AREA 9 “ CIAS.SIFICATION: SM

CHECKED BY: D, HERRINGTON DATE CHECKED:
~ MATERIAL

NATIVE A913

10

9

0

U.S. Standard Slew Opening [n Inches U.S. Standard Slevo Numbers Hydrometer

70

Percent
Finer
by 60
Weight

50

4

3

0 0

0 10

0 20

30

Percent
~ oCoarser

by
Weight

50

10 60

0 70

80

90
m 1 1 # 1 1 1

I I I 1 I
1 I I 11111 I I I I 11111 I I I I 1100

0.1 0.05 0.01 0.005. . ... . 0.001
Grain Size in- Millimeters

COBBLES I GRAVEL I SAND
f=nAOc~ El NE. lnnhnc~ 1 MKnlll M KIN= I SILT OR CLAY

J i “Wn, ,”b 1 . . ..* ,------- , .... . . . ... , . . .. . 1 I

NO EQUIPMENr USED.
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PROJECT lTR AREA 9 CLASSIFICATION: SM/SP

CHECKED BY: D. HERRINGTON DATE CHECKED: 9-2-7%3 MATERIAL NATIVE A9/4

... ..
U.S. Standard Slew Opening In Inches U.S.” Standard Stavo Numbers Hydrometer

.- ...

O EQUIPMENI’ USED.

/



PROJECT llR AREA 9 CLASSIFICATION: SM

CHECKED BY: D. HERRINGTON DATE CHECKED: 7.2-%3 MATERIAL SANDIA BORROW PIT

.
U.S. Standard Slow Opening in Inches U.S. Standard Slav. Numbers Hydrometer

043 2 1.5 ‘ 1S41RW534 681014162OM4O SO7O1OO14O2W

100 0

90 10

80 20

70

Percent
30

Finer
Percent

by 60
~oCoarser

Weight
by
Weight

.50 50

40 60

30 70

20 80

10 90

u
500 100 50 10

100
5

Grain’ Slzo ‘k5MlIllmeters
0.1 0.05 0.01 0.005 0.001

COBBLES t
GRAVEL I

COARSE
SAND.

FINE IcoARSE I MEDIUM FINE I
SILT OR CLAY

I

D EQUIPhWNT USED.



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

Table 1. “
SAMPLE lTR PERMEABILITY TO DI WATER
ASTM D 2434-68 (Reapproved 1974) ‘
Standard Test Method for Permeability of Granular Soils (Constant Head)

EQUIPMENT USED: MEITLER PM400, PTL # Y1255, CalibrationDate: 05/21/98; CalibrationDue: 0521/99

. .



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

“.”,J ,.: : :,:,: :,.,,,:,,,, :,,,. .. ... : : : : : .,.:: ,..J .,...:. :.:.:.~ x::>..:.::.,..::::.:.,;~.j ,:,.:.:..:~,,,.:::::::::,,:,:,:,:,:++,,:,:,:,:,:,:,:,:,:,,

7 . 955 64 I 89.1 10.00 454.0 0.00077065 5.8465 1.28E-04 08/17/98 Ah
7 955 60 I 89.5 10.00 396,0 0.00088353 5.8727 1.46E-04 08/17/98 AM
7 955 “ 601 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 I 89.6 10.OO 367.0 0.00095334 5.8793 1.57E-04 08/17/98 AM

~QUIPMENT USED: PIETTLER ~M400, PTL # Y1255, Calibralion Date: 0~121198,CalibrptionDue: 05fil/99



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

Table 3
SAMPLE ll_R PERMEABILITYTO DI WATER
ASTM D 2434-68 (Reapproved 1974)
Standard Test Method for Permeability of Granular Soils (Constant Head)

EQUIPMENT USED: METTLER,PM400, PTL # Y1255, CalibrationDate: 05/21/98, CalibrationDue: 05/21/99



13echtd Nevada
Materials Testing Laboratory
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193
(702) 295-6669

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

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 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
2 963 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

~QUipMENT USED: METTLER 9M400, PTL # Y1255, Cali~ralionDate: O~L21/98,CalibrationDue: 05 cM/99
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P.O.BOX 98521, MIS NTS 188, LAS VEGAS, NV 89193
(702) 295-6669

Table 8.
SAMPLE tiR PERMEABILITYTO DI WATER
ASTM D 2434-68 (Reapproved 1974)
Standard Test Method for Permeability of Granular Soils (Constant Head)

8 958 49 90,9 10.00 80.0 0.00437346 5.9646 7.11E-64 08/18/98 AM
8 958 42 91.6 10.00 87.0 0.00402158 6.0105 6.49E-04 08/18/98 AM
8 958 39 91.9 10.00 68.0 0.00514525 6,0302 8.28E-04 08/18/98 AM
8 958 39 91,9 10.00 61.0 0.00573569 6.0302 9.23E-04 08/18/98 AM
8 958 40 91.8 10.00 63.0 0.00555360 6,0236 8.95E-04 08/18/98 AM

EQUIPMENT USED: MEITLER PM400, PTL # Y1255, CalibrationDate: 05/21/98, CalibrationDue: 05/21/99
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Bechtel Nevada
Materials Testing Laboratory
P.O.BOX 98521, M/S NTS 188, LAS VEGAS, NV 89193
(702) 295-6669

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

8 957 38 91.9 0.30 107.0 “0.00009810 6,0302 1.58E-05 08/18198 AM
8 957 38 91.9 0.73 100.0 0.00025541 6,0302 4.1lE-05 08/18198 AM
8 957 40 91.7 0.65 105.0 0.00021659 6.0171 3.49E-05 08/18/98 AM
8 957 40 91.7 0.90 127.0 0.00024794 6.0171 4.00E-05 08/18/98 AM
8 957 42 91.5 0.85 128.0 0.00023234 6.0039 3.75E-05 08118198 AM
8 957 40 91.7 0.78 121.0 0.00022554 6.0171 3.64E-05 08/18198 AM

EQUIPMENT USED: METTLER PM400, PTL # Y1255, CalibrationDate: 05/21/98, CalibrationDue: 05L21/99
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Materials Testing Laboratory
P.O.BOX 98521, M/S NTS 188, IAS VEGAS, NV 89193
(702) 295-6669

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

8 957 36 92.1 0.72 370.0 0.00006808 ‘ 6.0433 1.09E-05 08/18198 AM
8 957 40 91.7 0.40 68,0 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 08/18198 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 08/18198 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: ME’TTLERPM400, PTL # Y1255, CalibrationDate: 05/21/98, CalibrationDue: 05/21/99
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