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Laboratory Performance Assessment

General Information

Requisition No.:
.Sample Event:
Site(s):
Laboratory:
Work Order No.
Analysis:
Validator:
Review Date:

05110259
November 7, 2005
Crescent Junction, Utah
Paragon Analytics
0511094
Metals and Inorganics
Steve Donivan
December 29, 2005

This validation was performed according to the Environmental Procedures Catalog (STO 6),
"Standard Practice for Validation of Laboratory Data", GT-9(P). All analyses were successfully
completed. The samples were prepared and analyzed using accepted procedures based on
methods specified by line item code, which are listed in Table 1.

Table 1. Analytes and Methods

Analyte Line Itemr Code Prep Method Analytical Method

Bromide, Br MIS-A-038 SW-846 9056 SW-846 9056
Calcium, Ca MET-A-020 SW-846 3005A SW-846 6010B

Chloride, Cl MIS-A-039 SW-846 9056 SW-846 9056

Magnesium, Mg MET-A-020 SW-846 3005A SW-846 6010B

Potassium, K MET-A-020 SW-846 3005A SW-846 6010B

Sodium, Na MET-A-020 SW-846 3005A SW-846 6010B

Sulfate, S04 MIS-A-044 SW-846 9056 SW-846 9056

Total Dissolved Solids, TDS WCH-A-033 MCAWW 160.1 MCAWW 160.1

Data Qualifier Summary

Analytical results were qualified as listed in Table 2. Refer to the attached validation worksheets
and the sections below for an explanation of the data qualifiers applied.



Table 2, Data Qualifiers

Sample Location Analyte Flag Reason
Number

0511094-1 0208 K J Matrix spike failure
0511094-2 0210 K J Matrix spike failure

Sample Shipping/Receiving

Paragon Analytics in Fort Collins, Colorado, received 2 samples on November 10, 2005,
accompanied by a Chain of Custody (COC) form. The COC form was checked to confirm that
all of the samples were listed on the form with sample collection dates and times, and that
signatures and dates were present indicating sample relinquishment and receipt. The COC form
had no errors or omissions.

Preservation and Holding Times

The sample shipment was received cool and intact with the temperature within the cooler 3.8 'C,
which complies with requirements. All samples were received in the correct container types and
had been preserved correctly for the requested analyses and all samples were analyzed within the
applicable holding times.

Laboratory Instrument Calibration

Compliance requirements for satisfactory instrumnent calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for all analytes.
Initial calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run and of producing a linear curve. Compliance requirehients for
continuing calibration checks are established to ensure that the instrument continues to be
capable of producing acceptable qualitative and quantitative data. All laboratory instrument
calibrations were performed correctly in accordance with the cited methods.

Method SW-846 601 OB

Calibrations for calcium, magnesium, potassium, and sodium were performedon December 5,
2005. The initial calibrations were performed using four calibration standards resulting in a
calibration curve with a correlation coefficient (r2) value greater than 0.995. The absolute value
of the curve intercept was less than 3 times the MDL. Calibration and laboratory spike standards
were prepared from independent sources. Initial and continuing calibration verification (CCV)
checks were made at the required frequency resulting in eight CCVs. All calibration check
results met the acceptance criteria. A reporting limit verification check was made at the required
frequency to verify the linearity of the calibration curve near the practical quantitation limit. The
check was within the acceptance criteria range.



Method SW-846 9056

The initial calibrations for bromide, chloride, fluoride, and sulfate were performed using five
calibration standards each on November 11, 2005. The calibration curve r2 values were greater
than 0.995 and intercepts were less than 3 times the MDL. Initial calibration and calibration
check standards were prepared from independent sources. Initial and continuing calibration
checks were made at the required frequency resulting in seven CCVs. The calibration checks met
the acceptance criteria.

Method MCA WW 160.1

There is no initial or continuing calibration requirement associated with the determination of
TDS.

Method and Calibration Blanks

The calcium, magnesium, potassium, and sodium initial and continuing calibration blanks were
below the practical quantitation limits but greater than the MDL. The bromide, chloride, fluoride,
sulfate, and TDS method blanks, and initial and continuing calibration blanks were below the
MDLs.

Inductively Coupled Plasma Interference Check Sample Analysis

O Inductively coupled plasma interference check samples were analyzed at the required frequency
to verify the instrmunental interelement and background correction factors. All check sample
results met the acceptance criteria.

Matrix Spike Analysis -

Matrix spike and matrix spike duplicate pairs were analyzed for calcium, magnesium, potassium,
sodium, bromide, chloride, fluoride, and sulfate as a measure of method performance in the
sample matrix. The spike recoveries met the recovery and precision criteria for all analytes with
the following exceptions. The chloride, sodium, and sulfate matrix spike data were not'evaluated
because the concentration of the unspiked sample was greater than four times the spike amount.
The potassium matrix spike and matrix spike duplicate results were outside of the acceptance
range. The potassium results are qualified with a "J" flag as estimated values.

Laboratory Replicate Analysis

The relative percent difference (RPD) values for the laboratory replicate sample and matrix spike
duplicate sanmple results for all analytes were less "than 20 percent, indicating acceptable
laboratory precision.

Laboratory Control Sample

Laboratory control samples were analyzed at the correct frequency to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
preparation. The results were acceptable for all analytes.



Metals Serial Dilution

Serial dilutions were performed during the calcium, magnesium, potassium, and sodium analysis
to monitor physical or chemical interferences that may exist in the sample matrix. The results
met the acceptance criteria with the exception of potassium indicating a matrix interference. The
potassitpn results are qualified with a "J" flag as estimated values.

Detection Limits/Dilutions

Samples were diluted in a consistent and acceptable manner when required. The samples were
diluted prior to analysis of uranium to reduce interferences. The required detection limits were
achieved for all analytes.

Completeness

Results were reported in the correct units for all analytes requested using contract-required
laboratory qualifiers.

Chromatography Peak Integration

The integration of analyte peaks was reviewed for all ion chromatography data. There were no

manual integrations performed and all peak integrations were satisfactory.

Electronic Data Deliverable File

The electronic data deliverable file (EDD) file arrived on December 22, 2005. The Sample
Management System EDD validation module was used to verify that the EDD file Was complete
and in compliance with requirements. The module compares the contents of the file to the
requested analyses to ensure all and only the requested data are delivered. The contents of the
EDD were manually examined to verify that the sample results accurately reflect the data
contained in the sample data package.

Report Prepared By:
Laboratory Coordinator
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General Data Validation Worksheet

RIN: 05110259 Lab Code: PAR Validator: Steve Donivan Validation Date: 12/29/2005

Site: MOAB MONITORING Analysis Type: [] Metals [] General Chem fJ Red [ Oreganics

# of Samples: 2 Matrix: WATER Requested Analysls.Completed: Yes

Chain of Custody Sample

Present: OK. Signed: OK Dated: OK Integrity: OK Preservation: OK Temperature: OK

Exceptions

Method Analyte Location Ticket CIllection Preparatono Analysis Dilutlon Holding [Detection
De te Date Factor Time Me I -imit M

Comments: The reported detection limits are equal to.or below contract requlrements.

All samples ware analyzed withln the applicable holding limes.
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GRAND JUNCTION SITE

Metals Data Validation Worksheet

Lab Code: PAR Date Due: 12/8/2005

Site Code: MOA Date.Completed: 12123/2005

RIN: 05110259

Matrix: Water

• CALIBRATION etho LOS MS IM5O•/S/MS iCSAB Serial Dl|. CRIAnalyta Analyzed %R %R NRI %R I %R %R

{lnt. IR,^2 ~CV CCV I~C , ,CBlank RPD

Calcium 12/105/20053000001.0001 OK IOK OKI OK OK 102.0 109.0114:0 2.01103018 0 9.53

Calcium 12/05/2005 1 1 108.0 .99.9
Magnesium 1210512005 0.0000 1.00001 OK OK OK OK IOK 100.0 108.0 114,0 2.0 106.0 10.0 98.3
Magnesium 12/d512005 •7,• 106.0 99.8

Potassium 12/05/2005 0.0000 1.0000 OK OK OKI OK IOK 88.0 172.0 175.G 1.0 73.0 87.6
Potassium 12/05/2005 . 87.4

Sodium 12/0512005 0.0000 1.0000 OK OK 0K OK 01 90.0339.0 41.0 1,0 1.0 87.2

sodium 125/200i9 ft [ 876

Comments:
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GRAND JUNCTION SITE

Inorganics Data Validation Worksheet

RIN: 05110259

Matrix: Water

Lab Code: PAR Date Due: 12/8/2005

Site Code: MOA Date Comnlet-d: 1212312005

• l cCALIBRATION ethol LCS MS MSO OUP Ieral Oil.AnalBle Daten *eRIed ,' % R I %R R"D r %•"R

4id2005 0I001 0.999 O1 OK O OKOK OK 104.0 101.0 9.0 2.00

hlo/1de 412005 0053 0.9999 OK OK OK OK OK 102.0

-uorlde 11/14/2005 0005 1.0000 OK OK OK K OK 104.0 99.0 7.0 2.0

Iufate 11/1412005 0.100 1.0000 OK OK OK OKK OK 107.0

otal Dissolved Solids 11/15/2005 OK 97.0 3.00



U.S. Department of Energy at Grand Junction

".•/1 N .. ~ '' 2597 B 3A1 Road, Grand Junction, CO 81503 (970) 248,6000

Laboratory Performance Assessment

General Information

Requisition No.:
Sample Event:
Site(s):
Laboratory:
Work Order No.:
Analysis:
Validator:
Review Date:

05120284
December 27,-2005
Crescent Junction, Utah
Paragon Analytics
0512193, 0601166
Metals and Inorganics
Steve Donivan
February 16, 2006

This validation was performed according to the Environmental Procedures Catalog (STO 6),
"Standard Practice for Validation of Laboratory Data," GT-9(P) (2004). See attached Data
Validation Worksheets for supporting documentation on the data review and validation. All
analyses were successfully completed. The samples were prepared and analyzed using accepted
procedures based on methods specified by line item code, which are listed in Table 1.

Table 1. Analytes and Methods

Analyte Line Item Code Prep Method Analytical Method
Alkalinity, Total as CaCO3  WCH-A-002 MCAWW 310.1 MCAWW 310.1

Ammonia as N, NH3-N WCH-A-005 MCAWW 350.1 MCAWW 350.1

Boron, B MET-A-020 SW-846 3005A SW-846 60108
Bromide, Br MIS-A-038 SW-846 9056 SW-846 9056
Calcium, Ca MET-A-020 SW-846 3005A SW-846 6010B
Copper, Cu MET-A-020 SW-846 3005A SW-846 6010B
Chloride, Cl MIS-A-039 SW-846 9056 SW-846 9056

Fluoride,.F MIS-A-040 SW-B46 9056 SW-846 9056

Iron, Fe GJO-016 SW-846 3005A SW-846 6010B

Manganese, Mn GJO-017 SW-846 3005A SW-846 6010B

Magnesium, Mg MET-A-020 SW-846 3005A SW-846 6010B

Molybdenum, Mo GJO-015 SW-846 3005A SW-846 6020A

Nitrate as N, N0 3-N WCH-A-022 MCAWW 3532 MCAWW 353.2

Potassium, K MET-A-020 SW-846 3005A SW-846 6010B
Selenium, Se GJO-014 SW-846 3005A SW-846 6020A
Sodium, Na MET-A-020 SW-846 3005A SW-846 6010B

Sulfate, S04 MIS-A-044 SW-846 9056 SW-846 9056

Sulfide, S WCH-A-038 MCAWW 376.1 MCAWW 376.1

Total Dissolved Solids, TDS WCH-A-033 MCAWW 160.1 MCAWW 160.1

Uraniurfi, U GJO-01 SW-846 3005A SW-846 6020A



Data Qualifier Surmnary

Analytical results were qualified as listed in Table 2. Refer to the attached validation worksheets
and the sections below for an explanation of the data qualifiers applied.

Table 2. Data Qualifiers
Samplo. Location Analyte Flag Reason
Number

0512193-1 0201 Cu U Less than 5 times the calibration blank
05121.93-1 020.1 Fe U Less than 5 times the calibration blank
0512193-1 0201 Mo U Less than 5 times the calibration blank
0512193-1 0201 Se U Less than 5 times the calibration blank

0512193-2 0202 Cu U Less than 5 times the calibration blank
0512193-2 0202 Se J No matrix spike data
0512193-3 0203 CU U Less than 5 times the calibration blank
0512193-3 0203 Se U Less than 5 times the calibration blank
0512193-3 0203 Fe U Less than 5 times the calibration, blank
0512193-4 0204 Se J No matrix spike data
0512193-5 0208 Cu U Less than 5 times the calibration blank.

0512193-5 0208 Se J No matrix spike data

Sample Shipping/Receiving

Paragon Analytics in Fort Collins, Colorado, received five samples on December 29, 2005,
accompanied by Chain of Custody (COC) forms..The COC forms were checked to confirm that
all of the samples were listed on the form with sample collection dates and times, and that
signatures and dates were present indicating sample relinquishment and receipt. The sample
submittal documents including the COC forms, the Sample Submittal Forms, and the sample
tickets had no errors or omissions.

Preservation and Holding Times

The sample shipment was received cool and intact with the temperature within the cooler of
3.2 'C, which complies with requirements. All samples were received in the correct container
types and had been preserved correctly for the requested analyses and all samples were analyzed
within the applicable holding, times.

Laboratory Instrument Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for all analytes.
Initial calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run and of producing a linear curve. Compliance requirements for
continuing calibration checks are established to ensure, that the instrument continues to be
capable of producing acceptable qualitative and quantitative data. All laboratory instrument
calibrations were performedcorrectly in accordance with the cited methods..



Method SW-846 6010B

Calibrations for boron, calcium, copper, iron, magnesium, manganese, potassium, and sodium'
were performed on January 4, 2006. The initial calibrations were performed using four
calibration standards resulting in calibration curves with a correlation coefficient (r2) value
greater than 0.995. Thle absolute values of the curves intercept were less than 3 times the MDL.
Calibration and laboratory spike standards were prepared from independent sources. Initial and
continuing calibration verification (CCV) checks were made at the required frequency resulting
in 13 CCVs. All calibration check results met the acceptance criteria. A reporting limit
verification check was made at the beginning and end of the analytical sequence to verify the
linearity of the calibration curve near the practical quantitation limit. The checks were within the
acceptance criteria range.

Method SW-846 6020A

Calibrations for molybdenum and uranium were performed on January 4, 2006 and for selenium
on January 11, 2006. The initial calibrations were performed using six calibration standards
resulting in calibration curves with a correlation coefficient (rm) value greater than 0.995. The
absolute values of the curve intercepts were less than 3 times the MDL. Calibration and
laboratory spike standards, were prepared from independent sources. Initial and continuing
calibration verification (CCV) checks were made at the required frequency resulting in seven
CCVs for molybdenum and uranium; and three CCVs for selenium. All calibration check results
met the acceptance criteria. A reporting limit verification check was made at the required
frequeficyto verify the linearity of the calibration curve near the practical quantitation limit. The
check was within the acceptance criteria range. Mass calibration and resolution verifications
were performed at the beginning of each analytical run in accordance with the analytical
procedure. Internal standard recoveries were stable and within acceptable ranges.

Method SW-846 9056

The initial calibrations for bromide, chloride, fluoride, and sulfate were performed using five
calibration standards each on January 10, 2006. The calibration curve r2 values were greater than
0.995 and intercepts were less than 3 times the MDL. Initial calibration and calibration check
standards were prepared from independent sources. Initial and continuing calibration cliecks
were made at the required frequency resulting in three CCVs. The calibration checks met the
acceptance criteria.

Method MCA WW 350.1

The initial calibrations for ammonia as N were performed using six calibration standards on
January 9, 2005 resulting in calibration curves with r2 values greater than 0.995 and intercepts
less than 3 times the MDL. Initial and continuing calibration checks were made at the required
frequency resulting in 11 CCVs. All calibration check results were within the acceptance criteria.

Method MCA WW 353.2

The initial calibrations for nitrate as N were performed using six calibration standards on
January 10, 2005, resulting in a calibration curve with a r2 value greater than 0.995 and an
intercept less than 3 times the MDL. Initial and continuing calibration checks were made at the
required frequency resulting in six CCVs. All calibration check results were within the



acceptance criteria.

Methods MCA WW160.], 310.1; 376.1

There is no initial or continuing calibration requirement associated with the determination of
TDS, alkalinity, or sulfide.

Method and Calibration Blanks

All initial and continuing calibration blank results were below the practical quantitation limits for
method 6010B and 6020A analytes. In cases where blanc concentration exceeded the instrument
detection limit, the associated sample results are qualified With a "U" flag (not detected) when
the sample result is greater than the MDL but less than five times the blank concentration.

The alkalinity, ammonia-N, bromide, chloride, fluoride, Nitrate-N, sulfate, and TDS method
blanks and initial and continuing calibration blank results were below the method detection
limits

Inductively Coupled Plasma Interference Check Sample Analysis

Inductively coupled plasma interference check samples were analyzed at the required frequency
to verify the instrumental interelement and background correction factors. All check sample
results met the acceptance criteria.

Matrix Spike Analysis

Matrix spike and matrix spike duplicate (MS/MSD) pairs were analyzed for all analytes as
required as a measure of method performance in the sample matrix with the exception of
selenium. The selenium results that are greater than the MDL are qualified with a "J" flag as
estimated values. The chloride matrix spike data were not evaluated because the concentration.
of the unspiked sample was greater than four times the spike concentration. The spike recoveries
met the recovery and precision criteria for all analytes.

Laboratory Replicate Analysis

The relative percent difference (RPD) values for the laboratory replicate sample and matrix spike
duplicate sample results for all analytes were less than 20 percent, indicating acceptable
laboratory precision.

Laboratory Control Sample

Laboratory control samples were analyzed at the correct frequency to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
preparation. The results were acceptable for all analytes.

Metals Serial Dilution

Serial dilutions were performed during the uranium analysis to monitor physical or chemical
interferences that may exist in the sample matrix. The results met the acceptance criteria.



U.S. Department of Energy at Grand Junction

,1 / . ' 2597 B 3/4 Road, Grand Junction, CO 81503 (970) 248-6000

Laboratory Performance Assessment

General Information

Requisition No.:
Sample Event:
Site(s):
Laboratory:
Work Order No.:
Analysis:
Validator:
Review Date:

06040351
April 18, 2006
Crescent Junction, Utah
Paragon Analytics
0604159
Metals and Inorganics
Steve Donivan
June 2, 2006

This validation was performed according to the Environmental Procedures Catalog (STO 6),
"Standard Practice for Validation of Laboratory Data," GT-9(P) (2004). See attached Data
Validation Worksheets for supporting documentation on the data review and validation. All
analyses were successfully completed. The samples were prepared and analyzed using accepted
procedures based on methods specified by line item code, which are listed in Table 1.

Table 1. Analytes and Methods

Analyte Line Item Code Prep Method Analytical Method
Alkalinity, Total as CaCO 3  WCH-A-002 MCAWW 310.1 MCAWW 310.1

Alkalinity, Bicarbonate WCH-A-003 MCAWW 310.1 MCAWW 310.1

Alkalinity, Carbonate WCH-A-004 MCAWW 310.1 MCAWW 310.1

Ammonia as N, NH3-N WCH-A-005 MCAWW 350.1 MCAWW 350.1

Arsenic, As GJO-13 SW-846 3005A SW-846 6020A

Barium, Ba MET-A-020 SW-846 3005A SW-846 6010B
Boron, B MET-A-020 SW-846 3005A SW-846 6010B
Bromide, Br MIS-A-038 SW-846 9056 SW-846 9056

Cadmium, Cd MET-A-026 SW-846 3005A SW-846 6020A
Calcium, Ca METhA-020 SW-846 3005A SW-846 6010B

Chromium, Cr MET-A-020 SW-846 3005A SW-846 6010B

Copper, Cu MET-A-020 SW-846 3005A SW-846 6010B

Chloride, Cl MIS-A-039 SW-846 9056 SW-846 9056

Fluoride, F MIS-A-040 SW-846 9056 SW-846 9056

Gross Alpha/Beta GPC-A-001 SOP702R17 SOP724R9
Iron, Fe GJO-016 SW-846 3005A SW-846 6010B

Lead, Pb MET-A-026 SW-846 3005A SW-846 6020A

Manganese, Mn GJO-01 7 SW-846 3005A SW-846 6010B

Magnesium, Mg MET-A-020 SW-846 3005A SW-846 60108

Molybdenum, Mo GJO-015 SW-846 3005A SW-846 6020A

Nitrate as N, N0 3-N WCH-A-022 MCAWW 353.2 MCAWW 353.2



Potassium, K MET-A-020 SW-846 3005A SW-846 6010B

Radium-226 ASP-A-016 SOP783R7 SOP783R7

Radium-228 GPC-A-020 SOP746R8 SOP746R8

Selenium, Se GJO-014 SW-846.3005A SW-846 6020A
Sodium, Na MET-A-020 SW-846 3005A SW-846 6010B
Sulfate, S04 MIS-A-044 SW-846 9056 SW-846 9056

Sulfide, S WCH-A-038 MCAWW 376.1 MCAWW 376.1

Total Dissolved Solids, TDS WCH-A-033 MCAWW 160.1 MCAWW 160.1

Uranium, U GJO-01 SW-846 3005A SW-846 6020A

Data Qualifier Summary

Analytical results were qualified as listed in Table 2. Refer to the attached validation worksheets
and the sections below for an explanation of the data qualifiers applied.

Table 2. Data Qualifiers

Sample Number Location Analyte Flag Reason

0604159-1 0201 Cd U Less than 5 times the calibration blank

0604159-1 0201 Cu U "Less than 5 times the calibration blank
0604159-1 0201 Fe U Less than 5 times the calibration blank
0604159-1 0201 Pb U Less than 5 times the calibration blank
0604159-1 0201 Mo U Less than 5 times the calibration blank
0604159-1 0201 Se J Matrix spike failure .
0604159-2 0202 Cd U Less than 5 times the calibration blank

0604159-2 0202 Cu U Less than 5 times the calibration blank

0604159-2 0202 Fe U Less than 5 times the calibration blank

0604159-2 0202 Pb U Less than 5 times the calibration blank

0604159-2 0202 Mo U Less than 5 times the calibration blank
0604159-2 0202 Se J Matrix spike failure
0604159-2 0202 U U Less than 5 times the calibration blank

0604159-3 0203 Cd U Less than 5 times the calibration blank
0604159-3 0203 Fe U Less than 5 times the calibration blank
0604159-3 0203 Pb U Less than 5 times the calibration blank

0604159-3 0203 Mo U Less than 5 times the calibration blank

0604159-3 0203 Ra-228 J Less than 3 times the MDC

0604159-3 0203 Se J Matrix spike failure
0604159-3 0203 U U Less than 5 times the calibration blank

0604159-4 0204 Cd U Less than 5 times the calibration blank
0604159-4 0204 Cu U Less than 5 times the calibration blank

0604159-4 0204 Pb U Less than 5 times the calibration blank

0604159-4 0204 Mo U Less than 5 times the calibration blank

0604159-4 0204 Se J Matrix spike failure

0604159-4 0204 U U Less than 5 times the calibration blank

0604159-5 0205 Cd U Less than 5 times the calibration blank

0604159-5 0205 Pb U Less than 5 times the calibration blank

0604159-5 0205 Se J Matrix spike failure

0604159-5 0205 Ra-228 J Less than 3 times the MDC

0604159-5 0205 U U Less than 5 times the calibration blank

0604159-6 0208 Cd U Less than 5 times the calibration blank



0604159-6 0208 Fe U Less than 5 times the calibration blank

0604159-6 0208 Mo U Less than 5 times the calibration blank

0604159-6 0208 Se J Matrix spike failure

0604159-7 0210 Fe U Less than 5 times the calibration blank

0604159-7 0210 Pb U Less than 5 times the calibration blank

0604159-7 0210 Se J Matrix spike failure

0604159-8 2318 (0208 Dup) Cd U Less than 5 times the calibration blank

0604159-8 2318 (0208 Dup) Fe U Less than 5 times the calibration blank

0604159-8 2318'(0208 Dup) Mo U Less than 5 times the calibration blank

0604159-8 2318 (0208 Dup) Se J Matrix spikd failure

Sample Shipping/Receiving

Paragon Analytics in Fort Collins, Colorado, received eight samples on April 20, 2006,
accompanied by Chain of Custody (COC) forms. The COC forms were checked to confirm that
all of the samples were listed on the form with sample collection dates and times, and that
signatures and dates were present indicating sample relinquishment and receipt. The sample
submittal documents including the COC forms, the Sample Submittal Forms, and the sample.
tickets had no errors or omissions.

Preservation and Holding Times

The sample shipment was received cool and intact with the temperature within the chilled cooler
of 0.2 ,C, which complies with requirements. All samples were received in the correct container
types and had been preserved correctly for the requested analyses and all samples were analyzed
within the applicable holding times.

Laboratory Instrument Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for all analytes.
Initial calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run and of producing a linear curve. Compliance requirements for
continuing calibration checks are established to ensure that the instrument continues to be
capable of producing acceptable qualitative and quantitative data. All laboratory instrument
calibrations were performed correctly in accordance with the cited methods.

Method SW-846 601 OB
Calibrations for barium, boron, calcium, chromium, copper, iron, magnesium, manganese,
potassium, and sodium were performed on April 24, 2006. The initial calibrations were
performed using four calibration standards resulting in calibration curves with a correlation
coefficient (r2) value greater than 0.995. The absolute values of the curves intercept were less
than 3 times the MDL. Calibration and laboratory spike standards were prepared from
independent sources. Initial and continuing calibration verification (CCV) checks were made at
the required frequency resulting in 15 CCVs. All calibration check results met the acceptance
criteria. A reporting limit verification check was made at the beginning and end of the analytical
sequence to verify the linearity of the calibration curve near the practical quantitation limit. The
checks were within the acceptance criteria range.



Method SW-846 6020A
Calibrations for cadmium, lead, molybdenum and uranium were performed on May 4, 2006 and
for arsenic and selenium on May 5,'2006. The initial calibrations were performned using six
calibration standards resulting in calibration curves with a correlation coefficient (r2) value
greater than 0.995. The absolute values of the curve intercepts were less than 3 times the MDL.
Calibration and laboratory spike standards were prepared. from independent sources. Initial and
continuing calibration verification (CCV) checks were -made at the required frequency resulting
in six CCVs on May 4, 2006; and three CCVs on May 5, 2006. All calibration check results met
the acceptance criteria with the exception of CCV1 for molybdenum. There were no sample
results associated with this CCV. A reporting limit verification check was made at the required
frequency to verify the linearity of the calibration curve near the practical quantitation limit. The
check was within the acceptance criteria range. Mass calibration and resolution verifications
were performed at the beginning of each analytical run in accordance with the analytical
procedure. Internal standard recoveries were stable and within acceptable ranges.

Method SW-846 9056
The initial calibrations for bromide, chloride, fluoride, and sulfate were performed using five
calibration standards each on April 18, 2006. The calibration curve r2 values were greater than
0.995 and intercepts were less than 3 times the MDL. Initial calibration and calibration check
standards were prepared from independent sources. Initial and continuing calibration checks
were made at the required frequency resulting in seven CCVs. The calibration checks met the
acceptance criteria.

Method MCA WW 350.1
The initial calibrations for ammonia as N were performed using six calibration standards on
April 26, 2006 resulting in calibration curves with r2 values greater than 0.995 and intercepts less
than 3 times the MDL. Initial and continuing calibration checks were made at the required
frequency resulting in three.CCVs. All calibration check results were within the acceptance
criteria.

Method MCA WW 353.2
.The initial calibrations for nitrate as N were performed using six calibration standards on
April 26, 2006, resulting in a calibration curve with a r 2 value greater than 0.995 and an intercept
less than 3 times the MDL. Initial and continuing calibration checks were made at the required
frequency resulting in four CCVs. All calibration check results were within the acceptance
criteria.

Methods MCA WW 160.1, 310.1, 376.1
There is no initial or continuing calibration requirement associated with the determination of
TDS, alkalinity, or sulfide.

Radiochemical Analysis

Radiochemical results are qualified with a "J" flag (estimated) when the result is greater than the
minimum detectable concentration (MDC), but less than three times the MDC. Radiochemical
results are qualified with a "U" flag (not detected) when the result is greater than the MDC, but
less than the two sigma total propagated uncertainty (TPU).



Gross Alpha/Beta
Plateau calibrations were performed on January 23, 2006. Alpha and beta attenuation calibrations
were performed on February 21, 2006, covering a range of 0 to 204 milligrams (mg). All
standards were counted to a minimum of 10,000 counts. All calibration and background checks
met acceptance criteria. The residual mass was between 30 mg and 100 mg for all samples.

Radium-226
Emanation cell plateau voltage determinations were performed on August 20, 2005, and cell
efficiency calibrations were performed on August 26, 2005. Daily efficiency calibration and
background checks were performed on May 9, 2006. All calibration data met the acceptance
criteria. The chemical recoveries met the acceptance criteria of 40 to 110% for all samples

Radium-228
Plateau voltage determinations were performed on October 31, 2005, and detector efficiency
calibrations were performed on November 4, 2005. Daily efficiency calibration and background
checks were performed on May 5, 2006. All calibration data met the acceptance criteria. The
chemical recoveries met the acceptance criteria of 40 to 110% for all samples.

Method and Calibration Blanks

All initial and continuing calibration blank results were below the practical quantitation limits for
method 6010B and 6020A analytes with the exception of CCB I and CCB2 for molybdenum.
There were no sample results associated with these CCBs. In cases where blank concentration
exceeded the instrument detection limit, the associated sample results are qualified with a "U"
flag (not detected) when the sample result is greater than the MDL but less than five times the
blank concentration.

The alkalinity, ammonia-N, bromide, chloride, fluoride, Nitrate-N, sulfate, sulfide, and TDS
method blanks and initial and continuing calibration blank results were below the method
detection limits

Inductively Coupled Plasma Interference Check Sample Analysis

Inductively coupled plasma interference check samples were analyzed at the required frequency
to verify the instrumental interelement and background correction factors. All check sample
results met the acceptance criteria,

Matrix Spike Analysis

Matrix spike and matrix spike duplicate (MS/MSD) pairs were analyzed for all analytes as
required as a measure of method performance in the sample matrix. The sodium matrix spike
data were not evaluated because the concentration of the unspiked sample was greater than four
times the spike concentration. The spike recoveries met the recovery and precision criteria for
all analytes with the exception of selenium. The selenium results that are greater than the MDL
are qualified with a "J" flag as estimated values.

Laboratory Replicate Analysis

The relative percent difference (RPD) values for the laboratory replicate sample and matrix spike
duplicate sample results for all analytes were less than 20 percent, indicating acceptable



laboratory precision. The radiochemical relative error ratio for all laboratory replicate samples
was less than three.

Laboratory Control Sample

Laboratory control samples were analyzed at the correct frequency to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
preparation. The results were acceptable for all analytes.

Metals Serial Dilution

Serial dilutions were performed during the metals analysis to monitor physical or chemical
interferences that may exist in the sample matrix. The arsenic serial dilution data were not
evaluated because the concentration of the undiluted sample was less than 100 times the method
detection limit. The results for the analytes evaluated met the acceptance criteria.

Detection Limits/Dilutions

Samples were diluted in a consistent and acceptable manner when required. The samples were
diluted prior to analysis of method 6020A analytes to reduce interferences. The required
detection limits were met for all analytes with the following exceptions: the required detection
limits were not met for gross alpha, gross beta, and alkalinity because of the elevated levels of
dissolved solids in the samples.

Completeness

Results were reported in the correct units for all analytes requested using contract-required
laboratory qualifiers.

Chromatography Peak Integration

The integration of analyte peaks was reviewed for all ion chromatography data. There were no

manual integrations performed and all peak integrations were satisfactory.

Electronic Data Deliverable File

The electronic data deliverable file (EDD) file arrived on May 18, 2006. The Sample
Management System EDD validation module was used to verify that the EDD files were
complete and in compliance with requirements. The module compares the contents of the file to
the requested analyses to ensure all and only the requested data are delivered. The contents of the
EDD file was manually examined to verify that the sample results accurately reflect the data
contained in the sample data package.

Report Prepared By:
Laboratory Coordinator
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SAMPLE MANAGEMENT SYSTEM

Metals Data Validation Worksheet

RIN: 06040351

Matrix: Water

Lab Code: PAR ý Date Due: 511812006

Site Code: MOA16 Date Completed: 5/19/2006

t aCALIBRATION eth°4 LCSI RMS I/MSD Dup. I ICSAB arial Dil. CR1
Analyte. Analyzd %R % %R %R %R

Int. I R^2 IC CCV ICB CCBO lanok

Arsenic 05/0512006 0.0000 1 0000 OK OK OK OK I OK 100.0 2.0 01<O 2.0 120.0 19.0 87.8

Barium 04/2412006 0.0000 1.0000 OK OK OK OK [ 104.0104.0 0.0 91.0 102.0

Boron 04/24/2006 0.0000 1.0000 OK OK OK OK 103.0 104.0 0.0 102.0 1.0 103.0

Cadmium 05/0512006 0.0000 1.0000 OK OK OK OK 102.0 93.0

Calcium 04/24/2006 0.0000 1.0000 OK OK OK OK 93.0 90.0 1.0 103.0 0.0 96.0

Coperom 04/242006 0.0000 1.0000 OK OK OK OK 100.0 5.0 1.0 1090 95.0

Copper 04/24/2006 0.0000 1.0000 OK OK OK OKI 103.0102.0 1.0 109.0 105.0

Iron 04124/2006 0.0000 1.0000 OK OK, OK 0 118.0 7.0 15.0 103.0 92.0

Lead 0510512006 0.0030 1.0000 OK 0K OK OK 102.0 95.0

Magnesium 04/24/2006 0.0000 1.0000 OK OK OK OK 85.0 4.0, 1.0 105.0 7.0 102.0

Manganese 04/24/2006 0.0000 1.0000 OK_ OK OK OK 98.0 7.0 1.0 91.0 98.8

Molybdenum 05/05/2006 0.0000 1.0000 OK OK OK OK 118.0 124.0

Potassium 04/24/2006 0.0000 1.0000 oK OK OK OK 97.0 7.0 0.0 89.0

Selenium 05/05/2006 0.0000 1.0000 OK OK OK OK .OKO 102.0 60.0 3.0 4.0 123.0 107.0

Sodium 04/24/2006 0.0000 1.0000 OK 1OK OK OK 417.01156.0 2.0 10 7.0 90.1

Uranium 2006 1.0000 OK

Comments:



Page 1 or 1

SAMPLE MANAGEMENT SYSTEM

Inorganics Data Validation Works~heet

RIN: 06040351

Matrix: Water

Lab Code: PAR Date Due: 5/18/2006

Site Code: MOAl6 Date Completed: 5119/2006

I I CALIBRATION 4 etho LCS MS MSD DUP aenal Dil.
Analyte Date Analyzedl %R %R %R RPD %R

int. RW2 Icy CCV ICB CCB Blank C
,LKALINITY, Bicarbonate 04/26/2006 OK 1.00

LKALINITY, Carbonate 04/2612006 OK

LKALINITY, Total as CaCO3 04/26/2006 OK 100.0 1.00

mmonia as N 04/26/2006 0. 0.9997 OK OK OK OK OK 92.0

romide 04/24/2006 0 1.0000 OK OK OK OK OK 96.0

1hlodde 04/24/2006 0 1.0000 OK OK OK OK OK 97.0

luoride 04/24/2006 0.240 1.0000 OK OK OK1 OK OK 91.0

itrate+Nitrite as N 04/26/2006 0 10K9999 OKO OK OK OK 97.0

ulfate 04/24/2006 0.179 1.00001 OK 1OK OK 1K OK 99.01

uide 04/25/2006 l i l l OK 102.0
otal Dissolved Solids 04/25/2006 OK 97.0

Comments:



SAMPLE MANAGEMENT SYSTEM
Radiochemistry Data Validation Worksheet

Page 1 of 1

RIN: 06040351

Matrix: Water

Lab Code: PAR Date Due: 5/18/2006

Site Code: MOA16 Date Completed: 5/19/2006

Sample ,1 Analyte 1 zDate I Result IFlag Tracer LCS IMS I Duplicat______I IAnalyzed _ _ %R I %R~ %R _

201 Radium-228 05/03/2006 65.9

)201 Radium-226 05/09/2006 I 84.9 _

202 Radium-228 05/03/2006 . 67.3

3202 Radium-226 05/09/2006 88.4i .I

0203 Radium7228 05/03/2006 62.8

)203 1 Radiumr226 05109/2006[ 159.31 I
)204 Radium-226 05/09/2006 1 80.9 _ I

)204 Radium"228 .05/09/2006 j 671, 1 _

)205 Radiurn-228 I05/03/2006 .67.7
)205 I Radium-226. 05/09/2006 [ 6 73.4
0205 { Radium__228_ 05/03/2006 61793

208 Radium-226 05/09/2006 62.2 I I I

210 Radium-228 105/03/2006 62.7 I I I

2!0 Radium-226 J05/09/2006 j 65.8 I I

318 Radium-228 05/03/2006 61.3 I I
3118 Radium-226 051/09/2006 I55.1 I

LoS 1 Radium-228 05/0312006 1 11 65.5 195.5
LOS Radium-226 05/09/2006 [ 97.9 191.2
LCS Radium-228 °05/09/2006 [ 59.9 190.8

LCSD Radium-228 05/03/2006 63.2 196.9 0.07

LCSD Radium-226 1 05/09/2006. 94.8 1104.0 0.76LCSD Radium-228 05/0912006 60.0 195.7 0.25

Method Blank. Radium-228 J 05/03/2006 0.1140 U 60.7

Method Blank Radium-226 05/09/2006 0.2710 U 99.8
Method Blank Radium-228 05/09/2006 I 0.6730 U 64.2 _ _

Gross Alpha 04/28/2006 0.8330 j 95.2 1060 094

Gross Beta I 04/28/2006 1 0.2030 1 U 1 199.7 1938 10.42

Comments:



S tollerLegacy Management- Team

Stoller • Battelle • Source One

Data Review and Validation Report

General Information

Requisition No.:
Sample Event:
Site(s):
Laboratory:
Work Order No.:
Analysis:
Validator:
Review Date:

06080471
September 8-12, 2006
Crescent Junction, Utah
Paragon Analytics
0609064.
Metals and Inorganics
Steve Donivan
November 16, 2006 I

This validation was performed according to the Environmental Procedures Catalog (STO 6),
"Standard Practice for Validation of Laboratory Data," GT-9(P) rev 1 (2006). The procedure was
applied at Level 2, Data Deliverables Verification. See attached Data Validation Worksheets for
supporting documentation on the data review and validation. All analyses were successfully
completed. The samples were prepared and analyzed using accepted procedures based on
methods specified by line item code, which are listed in Table 1. These samples were analyzed
concurrently with samples from RIN 06080453 and are evaluated using common quality control
samples.

Table 1. Analytes and Methods

Analyte Line Item Code Prep Method Analytical Method
Alkalinity, Total as CaCO3  WCH-A-002 MCAWVVW 310.1 MCAWW 310.1
Alkalinity, Bicarbonate WCH-A-003 MCAWW 310.1 MCAWW 310.1
Alkalinity, Carbonate WCH-A-004 MCAWW 310.1 MCAWW 310.1

Ammonia as N, NH3-N WCH-A-005 MCAWW 350.1 MCAWW 350.1
Arsenic, As GJO-1.3 SW-846 3005A SW-846 6020A
Barium, Ba MET-A-020 SW-846 3005A SW-846 6010B

Boron, B MET-A-020 SW-846 3005A SW-846 6010B

Bromide, Br MIS-A-038 SW-846 9056 SW-846 9056

Cadmium, Cd MET-A-026 SW-846 3005A SW-846 6020A
Calcium, Ca MET-A-020 SW-846 3005A SW-846 601 OB
Chromium, Cr MET-A-020 SW-846 3005A SW-846 6010B
Copper, Cu MET-A-020 SW-846 3005A SW-846 6010B
Chloride, CI MIS-A-039 SW-846 9056 SW-846 9056
Fluoride, F MIS-A-040 SW-846 9056 SW-846 9056
Gross Alpha/Beta GPC-A-001 SOP702R17 SOP724R9
Gross Alpha LMR-01 EPA 900.1 EPA 900.1

Iron, Fe GJO-016 SW-846 3005A SW-846 601 OB



Lead, Pb MET-A-026 SSW-846 3005A SW-846 6020A

Manganese, Mn GJO-017 SW-846 3005A SW-846 6010B

Magnesium, Mg MET-A-020 SW-846 3005A SW-846 6010B

Molybdenum, Mo GJO-015 SW-846 3005A SW-846 6020A
Nitrate as N, N0 3-N WCH-A-022 MCAWW 353.2 MCAWW 353.2

Potassium, K MET-A-020 SW-846 3005A SW-846 6010B

Radium-226 ASP-A-016 SOP783R7 SOP783R7
Radium-228 GPC-A-020 SOP746R8 SOP746R8

Selenium, Se GJO-014 SW-846 3005A SW-846 6020A

Sodium, Na MET-A-020 SW-846 3005A SW-846 6010B

Sulfate, S04 MIS-A-044 SW-846 9056 SW-846 9056

Sulfide, S WCH-A-038 MCAWW 376&1 MCAWW 376.1
Total Dissolved Solids, TDS WCH-A-033 MCAWW 160.1 MCAWW 160.1

Uranium, U GJO-01 SW-846 3005A SW-846 6020A

Data Qualifier Summary

Analytical results were qualified as listed in Table 2. Refer to the attached validation worksheets
and the sections below for an explanation of the data qualifiers applied.

Table 2. Data Qualifiers

Sample Location Analyte Flag Reason
Number

All All Cd U Less than 5 times the calibration blank

All All Pb U Less than 5 times the calibration blank

All All Mo U Less than 5 times the calibration blank

0609064-1 0201 As U Less than 5 times the method blank

0609064-1 0201 Fe U Less than 5 times the calibration blank
0609064-1 0201 Ra-228 J Less than 3 times the MDC

0609064-2 0202 As U Less than 5 times the method blank
0609064-2 0202 Fe U Less than 5 times the calibration blank

0609064-3 0203 As U Less than 5 times the method blank
0609064-3 0203 Fe U Less than 5 times the calibration blank

0609064-3 0203 Mn U Less than 5 times the calibration blank

0609064-3 0203 Ra-226 J Less than 3 times the MDC

0609064-3 0203 Ra-228 J Less than 3 times the MDC

0609064-3 0203 Se U Less than 5 times the method blank
0609064-3 0203 U U Less than 5 times the method blank

0609064-4 0204 As U Less than 5 times the method blank

0609064-4 0204 Fe U Less than 5 times the calibration blank

0609064-4 0204 Se U Less than 5 times the method blank
0609064-4 0204 U U Less than 5 times the method blank

0609064-5 0205 As U Less than 5 times the method blank

0609064-5 0205 Fe U Less than 5 times the calibration blank

0609064-5 0205 Se U Less than 5 times the method blank

0609064-5 0205 U U Less than 5 times the method blank

0609064-6 2318 (0203 Dup) As U Less than 5 times the method blank

0609064-6 2318 (0203 Dup) Fe U Less than 5 times the calibration blank

0609064-6 2318 (0203 Dup) Mn U Less than 5 times the calibration blank

0609064-6 2318 (0203 Dup) Ra-228 J Less than 3 times the MDC



0609064-6 2318 (0203 Dup) Se U Less than 5 times the method blank
0609064-6 2318 (0203 Dup) U U Less than 5 times the method blank
0609064-7 0208 Fe U Less than 5 times the calibration blank

0609064-7 0208 Ra-226 J Less than 3 times the MDC
0609064-7 0208 Ra-228 J Less than 3 times the MDC
0609064-8 0210 As U Less than 5 times the method blank
0609064-8 0210 Ba U Less than 5 times the calibration blank
0609064-8 0210 Gross Alpha J Less than 3 times the MDC
0609064-8 0210 Se U Less than 5 times the method blank

06110707-1 0201 Gross Alpha J Less than 3 times the MDC

06110707-7 0208 Gross Alpha J Less than 3 times the MDC

Sample Shipping/Receiving

Paragon Analytics in Fort Collins, Colorado, received eight samples on between September 9,
2006 and September 13, 2006, accompanied by Chain of Custody (COC) forms. The COC forms
were checked to confirm that all of the samples were listed on the form with sample collection
dates and times, and that signatures and dates were present indicating sample relinquishment and
receipt. The sample submittal documents including the COC forms, the Sample Submittal Forms,
and the sample tickets had no errors or omissions.

Preservation and Holding Times

The sample shipment was received cool and intact with the temperature within the chilled
coolers of 0.8 and 0.2 'C, which complies with requirements. All samples were received in the
correct container types and had been preserved correctly for the requested analyses with the
following exceptions. Twelve sample bottles received with incorrect pH values. These sample
bottles were acidified upon receipt and allowed to equilibrate prior to analysis. The alkalinity
results for sample 0208 indicated that the sample bottle had been incorrectly acidified. The
analysis was repeated using a non-acidified sample aliquot. All samples were analyzed within
the applicable holding times.

Laboratory Instrument Calibration

Compliance requirements for satisfactory instrument calibration are established to ensure that the
instrument is capable of producing acceptable qualitative and quantitative data for all analytes.
Initial calibration demonstrates that the instrument is capable of acceptable performance in the
beginning of the analytical run and of producing a linear curve. Compliance requirements for
continuing calibration checks are established to ensure that the instrument continues to be
capable of producing acceptable qualitative and quantitative data. All laboratory instrument
calibrations were performed correctly in accordance with the cited methods.

Method SW-846 601 OB
Calibrations for barium, boron, calcium, chromium, copper, iron, magnesium, manganese,
potassium, and sodium were performed on September 14, 2006 and September 19, 2006. The
initial calibrations were performed using four calibration standards resulting in calibration curves
with a correlation coefficient (r2 ) value greater than 0.995. The absolute values of the curves
intercept were less than 3 times the MDL. Calibration and laboratory spike standards were
prepared from independent sources. Initial and continuing calibration verification (CCV) checks
were made at the required frequency resulting in 26 CCVs. All calibration check results met the



acceptance criteria with the exception of CCV 13 for calcium. There were no reported sample
results associated with this CCV. A reporting limit verification check was made at the beginning
and end of the analytical sequence to verify the linearity of the calibration curve near the
practical quantitation limit. The checks were within the acceptance criteria range.

Method SW-846 6020A
Calibrations for cadmium, lead, molybdenum and uranium were performed on September 25,
2006 and for arsenic and selenium on September 18, 2006. The initial calibrations were
performed using six calibration standards resulting in calibration curves with a correlation
coefficient (r2) value greater than 0.995. The absolute values of the curve intercepts were less
than 3 times the MDL. Calibration and laboratory spike standards were prepared from
independent sources. Initial and continuing calibration verification (CCV) checks were made at
the required frequency resulting in six CCVs on September 18, 2006; and five CCVs on
September 25, 2006. All calibration check results met the acceptance criteria with the exception
of CCV 1 for molybdenum. There were no sample results associated with this CCV. A reporting
limit verification check was made at the required frequency to verify the linearity of the
calibration curve near the practical quantitation limit. The check was within the acceptance
criteria range with the exception of molybdenum. All molybdenum results are qualified with a
"U" flag as not detected. Mass calibration and resolution verifications were performed at the
beginning of each analytical run in accordance with the analytical procedure. Internal standard
recoveries were stable and within acceptable ranges.

Method SW-846 9056
The initial calibrations for bromide, chloride, fluoride, and sulfate were performed using five
calibration standards each on August 21, 2006. The calibration curve r2 values were greater than
0.995 and intercepts were less than 3 times the MDL. Initial calibration and calibration check
standards were prepared from independent sources. Initial and continuing calibration checks
were made at the required frequency resulting in 11 CCVs. The calibration checks met the
acceptance criteria.

Method MCA WW 350.1
The initial calibrations for ammonia as N were performed using six calibration standards on
September 14, 2006 and September 26, 2006 resulting in calibration curves with r2 values greater
than 0.995 and intercepts less than 3 times the MDL. Initial and continuing calibration checks
were made at the required frequency resulting in 13 CCVs. All calibration check results were
within the acceptance criteria.

Method MCA WW 353.2
The initial calibrations for nitrate as N were performed using six calibration standards on
September 18, 2006, resulting in a calibration curve with a r2 value greater than 0.995 and an
intercept less than 3 times the MDL. Initial and continuing calibration checks were made at the
required frequency resulting in seven CCVs. All calibration check results were within the
acceptance criteria.

Methods MCA WW 160.1, 310.1, 376.1
There is no initial or continuing calibration requirement associated with the determination of
TDS, alkalinity, or sulfide.



Radiochemical Analysis

Radiochemical results are qualified with a "J" flag (estimated) when the result is greater than the
minimum detectable concentration (MDC), but less than three times the MDC. Radiochemical
results are qualified with a "U" flag (not detected) when the result is greater than the MDC, but
less than the two sigma total propagated uncertainty (TPU).

Gross Alpha/Beta
Plateau calibrations were performed on January 23, 2006. Alpha and beta attenuation calibrations
were performed on February 21, 2006, covering a range of 0 to 204 milligrams (mg). All
standards were counted to a minimum of 10,000 counts. All calibration and background checks
met acceptance criteria. The residual mass was between 30 mg and 100 mg for all samples.

Gross Alpha, Method 900.1
Plateau calibrations were performed on November 6, 2006. Alpha attenuation calibrations were
performed on November 28, 2006, covering a range of 0 to 102 milligrams (mg). All standards
were counted to a minimum of 10,000 counts. All calibration and background checks met
acceptance criteria. The residual mass was between 30 mg and 100 mg for all samples.

Radium-226
Emanation cell plateau voltage determinations were performed on August 20, 2005, and cell
efficiency calibrations were performed on August 26, 2005. Daily efficiency calibration and
background checks were performed on May 9, 2006. All calibration data met the acceptance
criteria. The chemical recoveries met the acceptance criteria of 40 to 110% for all samples

Radium-228
Plateau voltage determinations were performed on September 19, 2006, and detector efficiency
calibrations were performed on September 20, 2006. Daily efficiency calibration and background
checks were performed on October 17, 2006. All calibration data met the acceptance criteria.
The chemical recoveries met the acceptance criteria of 40 to 110% for all samples with the
exception of samples 0202, 0204, and 0205. The results for these samples were adjusted to a
recovery of 100%.

Method and Calibration Blanks

All initial and continuing calibration blank results were below the practical quantitation limits for
method 601 OB and 6020A analytes with the exception of CCB 1 for molybdenum and CCB6 and
CCB14 for iron. There were no sample results associated with these CCBs. In cases where blank
concentration exceeded the instrument detection limit, the associated sample results are qualified
with a "U" flag (not detected) when the sample result is greater than the MDL but less than five
times the blank concentration.

The alkalinity, ammonia-N, bromide, chloride, fluoride, Nitrate-N, sulfate, sulfide, and TDS
method blanks and initial and continuing calibration.blank results were below the method
detection limits

Inductively Coupled Plasma Interference Check Sample Analysis

Inductively coupled plasma interference check samples were analyzed at the required frequency
to verify the instrumental interelement and background correction factors. All check sample



results met the acceptance criteria.

Matrix Spike Analysis

Matrix spike and matrix spike duplicate (MS/MSD) pairs were analyzed for all analytes as
required as a measure .of method performance in the sample matrix. The sodium matrix spike
data were not evaluated because the concentration of the unspiked sample was greater than four
times the spike concentration. The spike recoveries met the recovery and precision criteria for
all analytes.

Laboratory Replicate Analysis

The relative percent difference (RPD) values for the laboratory replicate sample and matrix spike.
duplicate sample results for all analytes were less than 20 percent, indicating acceptable
laboratory precision. The radiochemical relative error ratio for all laboratory replicate samples
was less than three.

Laboratory Control Sample

Laboratory control samples were analyzed at the correct frequency to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
preparation. The results were acceptable for all analytes.

Metals Serial Dilution

Serial dilutions were performed during the metals analysis to monitor physical or chemical
interferences that may exist in the sample matrix. The arsenic serial dilution data were not
evaluated because the concentration of the undiluted sample was less than 100 times the method
detection limit. The results for the analytes evaluated met the acceptance criteria.

Detection Limits/Dilutions

Samples were diluted in a consistent and acceptable manner when required. The samples were
diluted prior to analysis of method 6020A analytes to reduce interferences. The required
detection limits were met for all analytes with the following exceptions: the required detection
limits were not met for gross alpha. and gross beta because of the elevated levels of dissolved
solids in the samples. Re-analysis for the samples for gross alpha using EPA method 900.1 to
achieve lower detection limits was requested on November 9, 2006 with the results arriving on
January 8, 2007.

Completeness

Results were reported in the correct units for all analytes requested using contract-required
laboratory qualifiers.

Chromatography Peak Integration

The integration of analyte peaks was reviewed for all ion chromatography data. There were no
manual integrations performed and all peak integrations were satisfactory.



Electronic Data Deliverable File

The electronic data deliverable file (EDD) file arrived on October 25, 2006. The Sample
Management System EDD validation module was used to verify that the EDD files were
complete and in compliance with requirements. The module compares the contents of the file to
the requested analyses* to ensure all and only the requested data ate delivered. The contents of the
EDD file was manually examined to verify that the sample results accurately reflect the data
contained in the sample data package.

Report Prepared By:
Laboratory Coordinator



SAMPLE MANAGEMENT SYSTEM

General Data Validation Worksheet

Page 1 of 1

RIN: 6080471 Lab Code: PAR. Valldator: Steve Doniven Validation Date: 11/16/2006

Site, MOAB CRESCENT JUNCTION Analysis Type: [?] Metals [ General Chem (E Red j] Oraganics

# of Samples: 8 Matrix: WATER Requested Analysis Completed: Yes

Si-Chain ofCustody
Present: OK Signed: OK Dated: OK Integrity: OK Preservation: OK Temperature: OK

Exceptions
Method 1 Analyte Location Ticket Collection Preparation Analysis Dilution Holding Detection

I I I [ I Date , a I Date Factor I Time Met Limit Met

.SOP724R9 GROSSBETA 201 3 NFA 262 9/6/2006 110/2/2006 10/10/2006I 1 Yes No

SOP724R9 GROSS ALPHA 20 1 NFA 262 9/6/2006 10/2/2006 10/10/2006 1 Yes No

SOP724R9 GROSS BETA 202 NFA 263 9/7/2006 10/2/2006 10/10/2006 1 Yes No
SOP724R9 GROSSATPHA 202 NFA263 9/7/2006 10/2006 10/10/2006 1 Yea No

SOP724R9 GROSS BETA 203 NFA4264 9/7/2006 10/2/2006 10/10/2006 1 Yes No

SOP724R9 GROSS ALPHA 203 NFA 264 9/7/2006 10/2/2006 10/10/2006 1 J Yes - No
SOP724R9 GROSS BETA 204 NFA5266 9/7/2006 10/2/2006 10=10/2006 1 Yes No

S0P724R9 GROSS ALPHA [ 204 NFA 266 9/7/2006. 10/2/2006 J10/10/2006 1 ] Yes J No
S GROSS BETA 205 N FA 267 9/7/2006 10/2/2006 10/10/2006 J 1 J Yes J No

SOP724R9 GROSS ALPHA 205 NFA 267 9/7/2006 10/2/2006 10/10/2006 1 Yes No
SoP724R91. GROSSBETA 2318 NFA 265 9/7/2006 10/2006 '10/10/2006 1 Yes No
SOP724R9 GROSS ALPHA 2318 NFA265 9/7/2006 10/2/2006 ] 10/10/2006 1 Yes No
S"P724R9 G208 NFA 268 9111/2006 10/2006 10/12/2006 1 Yes No

SOP724R9 GROSS ALPHA 208 NFA 268 9/11/2006 10/2/2006 • 10/12/2006 1 Yes No
SOP724R9 GROSS!BETA 21.0 NFA 269 3 9/11/2006 J 10/2/2006 ] 10/12/2006 -1 Yes 3 No

SOP724R9 I ROSS ALPHA 2103I NF 9/69 3 9 o11/2006 1 10/2/2006 ] 10/12/2006 1 Yes 3 No

Comments:

All samples were analyzed within the applicable holding times.



Page 1 of3
SAMPLE MANAGEMENT SYSTEM

Metals Data Validation Worksheet

RIN: 06080471

Matrix: Water

Lab Code: PAR Date Due: 10/11/2006

Site Code: MOA16 Date Completed: 10/26/2006

lI" CALIBRATION Methol LCS MS MSD I Dup. ICSAB Serial Dil. CRIAnalyte Date Analyzed I %R %R RPD %R %R %RI I i~~lo.t R^=2 CV CCVICOCCcBIBlankl
b D IC1 -C CS

Arsenic 09/18W2006 .0000 1.0000 K OKO OK OK OK 103.0 94.0 86.8

Barium 09114/2006 0.0000 1.0000 OK OK OK OK 92.0 . J 105.0

Barium 09114/2006 920 103.0

Barium 09119/2006 0.0000 1.0000 OK OK OK OK 93.0 104,0

Barium 09/19/2006 89.0

Boron 09/14/2006 0.0000 1.0000 OK OK OK OK 96.0 102.0

Boron 1 09/14/2006 t j 96.0 103.0

Boron 09/19/2006 0.000061.0000 OK OK OK 1010 108.0
Boron 0911912006 1 97,0

Cadmium 09/2512006 0.0000 1.0000 OK OK OK 01K 97.0 106.0

Calcium 09114/2006 0,0000 1,0000 OK OK OK OK 101.0 93.0

Calcium 09/1412006 100.0 102.0

Calcium [ 09/19/2006 0.0000 1,0000 OK OK OK OK 104.0 98.2

Calcium 09/19/2006 1 - 99.0

Chromium 09/14/2006 0.0000 1.0000 OK OK OK OK 860 102.0Chromium I09114/2006 I I I85. 0 1040
Chromium 09/19/2006 00000 1,0000 OK OKOOKOK 880

Chromium 09/19/2006 __ 85,0 100.0

Comments:



Page 2 of 3
SAMPLE MANAGEMENT SYSTEM

Metals Data Validation Worksheet

RIN: 06080471

Matrix: Water

Lab Code: PAR Date Due: 10111/2006

Site Code: MOA16 Date Completed: 10/2612006

R^2CCALIBRATION ethoi LCS M MSD IDup ICSAB |Serial DII' CR1
Analyte DateAnalyzed t r Ia .°%oR % %R RPD R %R %R

1 a 1e hilt. IR-2 I CV. CCV IC9 JCCBJ Blank[
Copper bl091412006 0.0000 1.0000 OKI OK OK OK 102.0 100.0

Copper 09/14/2006 J. 101.0 96,0

Copper 09/119/2006 0.0000 1.0000 01 OK OK OK 104.0 103.0

Copper 09/19/2006 1101.0
Iron 09/14/2006 0.0000 10000 0K K K OK OK 102.0 89.0

Iron 09/1412006 IJ 10006 91.0
Iron 09/19/2006 0,000011.0000LOK OK- OK OK 104.0 99.0

Iron 09119/2006 1 99.0

Lead 09/25/2006 0.0000 0,9999 OK OK OK OK 104.0 94.0

Magnesium 09/14/2006 0.0000 1-0000 OK OK OK OK 103.0 94.4

Magnesium 09/14/2006 102.0 98,2

Magnesium 09/19/2006 0.0000 1,0000! OK OK OK OK . 104.0 98.5

Magnesium 0911912006 101.0

Manganese 09/14/2006 10.000011.0000 OK OK OK OK 87.0 1020

Manganese bol14120060 86.0 1060

Manganese 09/19/2006 1.0000 OK OK I OK OK 92.0 1060

Manganese 09/19/2006 1 89,0
Molybdenum 09/25/2006OO00100 OK IOK IOK IOK 110.016.

Comments:
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SAMPLE MANAGEMENT SYSTEM

Metals Data Validation Worksheet 0
RIN: 06080471

Matrix: Water

Lab Code: PAR Date Due: 10/11/2006

Site Code: MOA16 Date Completed: 10/26/2006

SCALBRATION o C MSD Dup. fICSAB erial Dil. CR1
Analyte Date ^t C %RR RPD -%R% %R

Int I •RA2 Il CV Icv CB CBIuan

Potassium 09/19/2006 0.0000 1.0000 OK OK OK OK 89.1Seleium 0/8/206o0,010000.99 OK OK OK OK O 0. 8014

Sodium 09114/2006 0,0000 1.0000 OK OK OK 1K 86.6

Sodium 09/19/2006 0.0000 1,0000 OK OK OK OK 87,6

Uranium 09/25/2006 o.obooooooo OK OK OK -OK n 10.n
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SAMPLE MANAGEMENT SYSTEM

Inorganics Data Validation Worksheet

Lab Code: PAR Date Due: 10/11/2006

SiteCode: MOA16 Date Completed: 10/26/2006

RIN: 06080471

Matrix: Water

tn I CALIBRATION etho~ LCS MS 1 SD DUP eral!,I.,
Analyte Date AnalyzedJ - - I Stank %R 6S1%R % R RPD %R
I- . I IInt. I R^2 I ICy C IcBCvl C B Icc ltani

ALKALINITY, Bicarbonate 09/12/2006 J OK
LKALINITY, Bicarbonate 09120/2006 2 OK

ALKALINITY, Carbonate 0911212006 J OK

LKALINITY, Carbonate 0912012006J OK

LKALINITY, Total as CaC0O 09/12/2006 OK 100.I

LKALINITY, Total as CaCO 09/20/2006 OK 100.0

mmonia as N 09114/2006 -0.044 0.9997 OK OK OK OK OK 102.0
mmonia as N 0912612006 -09044 0.9998 OK OK OK OK OK 99.0

romide 09/12/2006 0 1.0000 O K OK OK _2K OK 950

romide 09/1512006 OK OKJ OK .91.0
hloride 0911212006 0 0.9999 OK OK OK OK OK 94.0

hloride 09/15/2006 OK OK OK 91.0

Nluode 09/1282006 0 0.9998 OK OK 1OK OK OK 199.0
luonde 09/15/2006 OK - OK OK 98.0
Ntrate+Nitrite as N 09/1812006 -0.06 0.9998 OK OK! OK OK OK 195.0

ulfate 0912/2006 0 0.9999 OK7 OK 99,0
ulfate 09/15/2006 1 h OK I: OK. _ 96.0

Comments:



Page 2 of 2

SAMPLE MANAGEMENT SYSTEM

Inorganics Data Validation Worksheet

* RIN: 06080471

Matrix: Water

Lab Code: PAR

Site Code: MOA16

Date Due: 10/11/2006

Date Completed: 10126/2006

CALIBRATION etho LCS MS MsD DUP Iserial Dii.Analyte Oate Analyzed %R %R %R RPD %R

Int. R-2 I CCV iC ICB CCB /BiankI M /

Iulfde .09/t3(2oo61 I I I I oi Il0l.01 IOK
[rotal Dissolved Solids 09/13/2006 I OK 1101.01 2.00

rotal Dissolved Solids 09/18/2006 1 OK 196.01 0 1

Comments:



Page 
1 of I

SAMPLE MANAGEMENT SYSTEM
Radiochemistry Data Validation Worksheet

Pa gel of 1

RIN: 06080471

Matrix: Water

Lab Code: PAR

Site Code: MOA16

Date Due: 10/11/2006

Date Completed: 10/26/2006

Sample Analyte Date [ Result FlagiTracer LCS MS uplicat"I_________ Analyzed _ ___ %R %R %M fR

201 Radium-228 10/05/2006 68.9

201 .Radium-226 10/17/2006 106
P202 Radium-228 1 10/05/2006 64.4

202 Radium-226 .10/17/2006 12[

2038 Radium-228 J10/05/2006 I 1 66.4 _l E
)203 Radium-226 10/17/2006 11[

)204 Radium-228 10/0512006 66.7
204 Radium-226 10/1712006 114

)205 Radium-228 10/05120061 61.
)205 Radium-226 10/1712006 1= l

268 Radiumr228 10/05/2006. 62:6
208 Radium-226 1011712006 104

9208Dup Radium-226 10/17/2006 108 111
0210 Radium-228 10/05/2006 61

P210 Radium-226 10/17/2006 9 19 __

318 Radium-228 10/05/2006 19,2
318 Radium-226 10/17/2006 -109

Duplicate Gross Alpha 10/12/2006 2.04
Duplicate Gross Beta [ 10/12/2006 1.02
_CS Radium-2.28 1 0/05/2006695 5.
_CS Gross Alpha 10/1212006 99.3
_CS Gross Beta 10/12/2006 104

CS Radium-226 10/17/2006 103 1
cs Gross Alpha 112/28/2006 109,0
~CSD Blank Radium-228 10/05/2006 62.1 111 0.7

M Radium-228 10052006 32 66.8
Method Blank Gross. Alpha 10/12/2006 JO.1341U

ethod Blank Gross Beta 10/12/2006 -0.31 U

Method Blank Radium-226 10/17/2006 0.0658 U 102

'Method Blank, ross Alpha 11228/2006 239 U
MS Gross Alpha 12/28/2006 77.3 0.50

Comments:
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
has identified a 2,300-acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for final disposal of the Moab uranium mill tailings. The proposed disposal cell
would cover approximately 250 acres. Based on the preliminary site-selection process, the suitability of
the Crescent Junction Disposal Site is being evaluated from several technical aspects, including
geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The objective of this
calculation set is to present boring and test pit logs from the Moab tailings investigation.

These data will be incorporated into Attachment 5 of the Remedial Action Plan and Site Design for
Stabilization of Moab Title I Uranium Mill Tailings at Crescent Junction, Utah, Site (RAP) and summarized
in the Remedial Action Selection (RAS) report for the Moab Site.

Method of Solution:

Locations and descriptions of test holes and test pits advanced during this investigation were described in
Golder Associates (2006). The geotechnical investigation during 2005 included drilling 24 boreholes
through the Moab uranium mill tailings pile along with 12 test pits on the pile (Figure 1). The borehoies
ranged in depth from 37 to 97 feet (ft) and were drilled, using a hollow-stem auger rig, through the tailings
into the underlying alluvium. These holes were identified as 0700 through 0723. The test pits were dug to

.13 ft with a backhoe during August 2005 (initial two test pits) and to a depth of 20 ft for the remainder
during December 2005. Golder Associates originally identified the test pits as GATP-01 through GATP-12;
later, Stoller Corp renamed the test pits as 0621 through 0632. Logs of the borings and test pits are
attached to this calculation set in Appendixes Aand B, respectively. Samples were collected from the
borings and test pits and sent in for analysis of various geotechnical parameters (see the "Geotechnical
Laboratory Testing Results for the Moab Processing Site" calculation in RAP Attachment 5, Vol. I,
Appendix J).

Assumptions:

N/A

Calculation:

N/A

Discussion:

Results and evaluation of the boring and test pits at the Moab processing site are discussed in detail in
relevant sections of the RAS.

Conclusion and Recommendations:

N/A

Computer Source:

N/A

References:

Golder Associates, 2006. Sample Selection and Test Request Summary, Proposed Geotechnical
Laboratory Test Program, Moab Project, Grand County, Utah, Letter to Mark Kautsky, Hydrologist,
S.M. Stoller Corporation, Golder Associates Reference Number 053-2269, January.

U.S. Department of Energy Boring and Test Pit Logs for the Moab Processing Site
August 2006 Doc. No. X0186900

Page 3
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Figure 1. Borehole and Test Pit Locations, Moab Tailings Site, Utah
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RECORD OF BOREHOLE 0700
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005
LOCATION: Moab. UT DRILL RIG: CME 75

DATUM: ft. amsl
AZIMUTH: N/A
COORDINATES:

SHEET 1 of 3

ELEVATION: 4055
INCLINATION: -90

.664019.00 F- 2.184.461.00N: F

0

0o

0i

CD

0

-0

-5

-10

-15

- 20

25'

-30

-35

-40

0
0

Z

00

Si

SOIL PROFILE

DESCRIPTION
U)
C.)

U1
:0
S0CD

ELEV.

DEPTH
(ft)

zo
zu

w. BLOWS
per 6 in N

140 lb hammer

L)
(2
Wi

SAMPLES PENETRATION RESISTANCE
BLOWS / ft E

10 2o 3o 4o

WATER CONTENT (PERCENT:

w2 4M 6 I W,
. 20 " 40 60 80

0.0-4.0
Silty SAND with GRAVEL (SM), well
graded, subrounded gravel, loose, non
plastic, dry, reddish brown, (COVER FILL)

color change to dark yellowish brown to dark
reddish brown, moist

WATER LEVEL @ 40 FT
BGS

(b 6.0-8.0 ft, Area
Skipped by drillers

4.0 - 12.0
Silty SAND, poorly graded, fine grained,
loose, non plastic, moist, dark yellowish
brown (SM) (TRANSITIONAL TAILINGS)

0

z
0
0
a.

a.
C-

0.

U)

12.0- 17.0
Sandy elastic SILT, some thinly bedded
clays, thinly stratified, medium dense, high
plasticity, moist, yellowish brown (MH)
(SUMES)

increasing amounts of interbedded clays
17.0- 26.5
Sandy SILT with clay, fine grained, poorly
graded sand, stiff, non plastic, moist, dark
brown and gray (ML) (TRANSITIONAL
TAILINGS)

Transition zones of high plasticity, SILT with
sand and clay, low plasticity

Contains very fine grained sands

2-.5 --31.0
Transition to material with more fines (ML)
(SLIMES)

31.0-41.0
SILT, trace fine grained sand, trace clays,
poorly graded, thinly to thickly interbedded
layers, stiff, non plastic, moist, light gray
(ML) (SLIMES)

I----I 10

Drilling resumed 11/6/05
@ 0715

v0.28 kg/cm2
penetrometer test

>0.28 kg/cm2
penetrometer test,
Unconfined Test, UU Tesf

>0.28 kg/cm2
penetrometer test

>0.29 kg/cm2
penetrometer test

v0.28 kglcm2
penetrometer test

Majority of sample
sloughed off into
borehole.
>0.28 kg/cm2
penetrometer test

Drilling stopped 1115/05
@ 1620

REMARKS

0

0Contains fine grained sands.

Lo ti ued on nextcon n page I I

O SCALE: lin=5ft

DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

IlOpolder



RECORD OF BOREHOLE 0700 SHEET2of 3

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4055
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,019.00 E: 2,184,461.00

T_

0'

-40

-45

-50

-55

-60

-65

-70

-75

0
0

0:
0co

SOIL PROFILE

DESCRIPTION
U)
5)

SAMPLES

C9

ELEV.

DEPTH
(Ef)

ca

z

wu
G.

BLOWS
per 6 in

140 lb hammer
30 inch drop

n4

PENETRATION RESISTANCE

BLOWS I ft E
to 20 3,0 40o

WATER CONTENT (PERCENT)

20 40 60 80

REMARKS

41.0-46.4
Silty SAND with clay, poorly graded,
uniform, medium dense, non plastic, moist
to wet, dark brown ISM) (TRANSITIONAL
TAILINGS)

46.4 - 58.0
Silty sandy CLAY, firm, non plastic,
saturated,.gray to dark gray (CL-ML)
(SLIMES)

io

0

z
0
0

(0

0

z
4-

ClD

Wet to saturated fine sands

Continued wet, fine sands, changing colors
to (dfrk gray ro. Ln . . . .
58.0- 64.0
Clayey SILT with little sand, non plastic,
moist, brown and dark gray (ML) (SLIMES)

6i4. 6- (866.0 - - - -
Silty CLAY, little sand, mottled, medium stiff,
low to medium plasticity, moist, dark gray
and reddish brown (CL) (SLIMES)

68.0 - 70.3
Silty CLAY, low to medium plasticity, moist,
dark gray (CL) (SLIMES)

70.3 - 72.0
Sandy CLAY, uniform, medium stiff, low to
medium plasticity, moist, dark brown (CL)
_S-L IM 1_SS)_ - - .- - - - -

72.0- 76.0
Sandy SILT with clay, poorly graded,
medium dense, low plasticity, moist, light
gray (ML) (SLIMES)

-76.0 - 82.0
Silty CLAY, medium stiff, high plasticity,
moist, dark brown and gray (CH) (SLIMES)

Unconfined Test, UU Test

<0.03 kg/cm2
penetrometer test

>0.28 kglcm2
penetrometer test

0.16 kglcm2 penetrometer
test

>0.28 kg/cm2
penetrometer test

'0.28 kg/cm2
penetrometer test

Unconfined Test, UU Test

>0.28 kg/cm2
penetrometer test

I-

-80
Loa continued on next page

C,

0
I:
a,

X

SCALE: 1 in=5ft

DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 t'Golder'~Associates



RECORD OF BOREHOLE 0700 SHEET 3 of 3

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005
LOCATION: Moab. UT DRILL RIG: CME 75

DATUM: ft. amsl ELEVATION: 4055
AZIMUTH: N/A INCLINATION: -90
COORDINATES: N: 6.664 01900 F: 2.184.461.00

-r ~ r r

-80

-85

-90

-95

-100

-105

-110

-115

-120

0
w

0

SOIL PROFILE SAMPLES

DESCRIPTION
in
1L3
(n

'0-

to

ELEV.

DEPTH
(Ift)

5,

z

wi
Q-

BLOWS
per 6 in

140 lb hammer
30 inch drop

N ,,3
Q

PENETRATION RESISTANCE
BLOWS / ft 0

o 2,o 3, 4o

WATER CONTENT (PERCENT)

20 40 60 80

REMARKS

76.0 - 82.0
Silty CLAY, medium stiff, high plasticity,
moist, dark brown and gray (CH) (SLIMES)
(Continued)

82.0-82.5
Silty SAND, trace organics, medium dense
to dense, non plastic, moist, dark reddishse
brown ISM) (ALLUVIUM)

Boring completed at 82.5 ft.

CH

sM ý 40 SH4 1 S1 SH

1.5
2

3973.0
82.0 1 0.5 Auger TD @ 82.0', Shelby

TD @ 82.5'. finish
@16:05 on 11/06/2005

0Ft

i.-

0

0

0~

'r

0 SCALE: 1 in = 5 ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG.
DATE: 5/10/2006

@ GIder e



RECORD OF BOREHOLE 0701 SHEET 1 of 3

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4053
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/7/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab. UT DRILL RIG: CME75 COORDINATES: N: 6,664.272.00 E: 2,184,771.00

Q-

-0

-5

-10

15

-20

-25

-30

-35

40

0
0

z

0
'o

SOIL PROFILE SAMPLES

DESCRIPTION
(5
(.2
('Sn 10

ELEV.

DEPTH(ft)

03

z

St BLOWS
per 6 in

140 lb hammer
3l0 inch 'droe

N ,0

PENETRATION RESISTANCE
BLOWS I ft

WATER CONTENT (PERCENT)

1,l ca. lW,

REMARKS

~-4,~4-----+-+- 30 inc drop____
0.0 - 6.8
Silty SAND with gravel, well graded,
subrounded, medium dense, non plastic,
dry at surface, moist below surface, reddish
brown (SM) (COVER FILL)

Color changes to buff tan
SM

4050.0
3.0

4n46 2
6.8- 15.0
Sandy SILT with clay, poorly graded,
interbedded clays, loose, non plastic, moist,
tan and gray (ML) (TRANSITIONAL
TAILINGS)

Becomes more silty.

15.0 -21.0
Clayey SILT, uniform to thinly laminated,
very soft, low to medium plasticity, moist,
dark brown (ML) (SLIMES)

6.8

ML
4041.5

11.5

4038.0
15.0

4032.0

z
0
0

I-

5-,
01

ML

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

SS

SH

SS

SH

SS

SH

SS

SH

SS

SH

SS

SH

SS

SH

SS

SH

9-9-17

7-4-4

4-4-5

1-1-1

1-1-1

9-2-1

4-4-5

1-1-3

26

8

9

2

2

3

9

4

1.3
1.5

1.3
2

1.5

1.5

2
2

1.5
1.5

1.5
2

1.5
1.5

2
2

1.5
1.5

1.5
2

1.5
1.5

2
2

1.5
1.5

1.6
2

1.5
1.5

0.
2

U

I

a

0

NO

>0.28 kg/cm2
penetrometer test

50.28 kg/cm2
penetrometer test

0.22 kg/cm2 penetrometer
test

>0.28 kg/cm2
penetrometer test

0
21.0-27.5 . . 21.0
Silty SAND, poorly graded, very loose, non
plastic, moist, dark yellowish brown (SM)
(SAND TAILINGS)

SM.

-- - 4025.5

27.5 -31.0 27.5
Sandy SILT, poorly graded, thinlylaminated
and bedded, soft, non plastic, moist, olive
gray (ML) (SLIMES) ML

4022.0
31.0-37.0 31.0
Sandy SILT with clay, fine grained sands,
stiff, non plastic, moist, dark yellowish brown
(ML) (TRANSITION TAILINGS)

ML

4016.0

N

U

U,37.0 - 4&0~
Silty CLAY, uniform, mottled, soft, high
plasticity, moist, dark reddish brown (CH)
(SLIMES)

Loq continued on next page

OIU

CH

SCALE: 1 in5ft LOGGED: RD
m DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG
0 DRILLER: DATE: 5/10/2006 O ssoclaeSo



RECORD OF BOREHOLE 0701 SHEET2of 3
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4053
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/7/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab. UT DRILL RIG: CME75 COORDINATES: N:6.664.272.00 E: 2184,771.00

I.

0o

uj

0
co

SOIL PROFILE SAMPLES

DESCRIPTION
ul)

U)
D1

S2
ELo

9 '

ELEV.

DEPTH
(ft)

it

z I--

BLOWS
per 6 in

140 lb hammer
30 inch dros

N
<

Er
xs

PENETRATION RESISTANCE

BLOWS I ft E
to 25 3o 40

WATER CONTENT (PERCENT;

Wp IW,
I•n An n R

REMARKS

-40 -........... - -. .. .. ..
37.0 - 48.0
Silty CLAY, uniform, mottled, soft, high
plasticity, moist, dark reddish brown (CH)
(SLIMES) (Continued)

CH 00
001

17

18

SS

SH

1-0-0 0

48.0 - 54.0
Olive gray and brown mottled CLAY, high
plasticity (CH) (SLIMES)

CH

4005.0
48.0

19 SS 1~2~2j4

20

1.51
1.5

2
2

1.5
T1.

2

1.5

2

1.5

2
2

1.5

-2
2

0

21

22

SS

SH

1-2-2 4

3999.0

U

054.0 - 68.4
SILT with trace to little sand and little clay,
firm, non plastic, moist, light to dark gray
(ML) (SLIMES)

54.0

-60

0

0)

5-

(/)

ML

F-
0

0

0

0~

-65

-70

-75

E 80

Becomes very soft, moist to wet

Becomes firm.

68.4 - 76.2
Clayey elastic SILT, uniform, stiff, high
plasticity, moist, reddish gray, dark gray
(MH) (SLIMES)

76.2- 80.0
Clayey elastic SILT, thinly laminated, stiff,
medium plasticity, moist, gray, brown, olive
(MH) (SLIMES)

3991.5
61.5

3986.0,
67.0

3984.6
68.4

3976.8
76.2

3973.0

23

24

25

26

27

28

29

30

31

32

Ss

SH

SS

SH

SS

SH

SS

SH

SS

SH

?-~-~ Ii

2-3-4

1-3d U

s0.28 kg/cm2
penetrometer test

n0.28 kg/cm2
penetrometer test

s0.28 kg/cm2
penetrometer test

>0.28 kg/cm2
penetrometer test

0.25 kg/cm2 penetrometer
test

>0.28 kg/cm2
penetrometer test

>0.28 kg/cm2
penetrometer test

7

1.5

2
2

1.5-2

1.5

2

1.5
1.5

2
2

E

MH Ii U

0

4-6-7 13
MH

1.5
1.5

2

U

-1 gocontinued on ne-t -a-e

SCALE: 1 in = 5ft
DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD

CHECKED: DLG

DATE: 5/10/2006
WOoder

( wgiioate



RECORD OF BOREHOLE 0701 SHEET3of 3
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4053
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/7/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME75 COORDINATES: N: 6,664,272.00 E: 2,184,771.00

SOIL PROFILE , SAMPLES PENETRATION RESISTANCE0
BLOWS / ft

U ELEV. x BLOWS < 0 20 30 40tO 1, 6 • • REMARKS

0O DESCRIPTION a. per 6in N - WATER CONTENT (PERCENT)
ofDEPTH 0 W w

0H z 140 b hammer a w: I W iw,
c8 30 inch drop 20 40 60 80n-80 80.0-81.5 8T. • U1.5

Silty SAND, fine grained, trace organics, SMl y 33 SS 9-8-9 17 ! 0 5
poorly graded, medium dense, non plastic, Auger TO @ 80.0', Split
little moisture, dark reddish brown (SM) Spoon TD @ 81.5', finish
(ALLUVIUM @10:15 on 1110812005

Boring completed at 81.5 ft.

-85

-90

-95

-100

-105

0

'o

0

0

9 -115

.

0

0
12

SCALE: 1 in = 5 ft LOGGED: RD
x DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG r

SDRILLER: "DATE: 5/10/2006 Associatesoýý



K I RECORD OF BOREHOLE 0702
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/9/2005

DATUM: ft. amsl
AZIMUTH: N/A

SHEET 1 of 2

ELEVATION: 4050
INCLINATION: -90

LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6.664595.00 E: 2,184,965.00

-0

-5

10

B-15

0
0

U-1

z

Of

0

SOIL PROFILE

DESCRIPTION C,)

SAMPLES

. . . r
0.0 - 7.b
Silty SAND with gravel, well graded,
subrounded gravels, medium dense, non
plastic, dry at surface, moist at depth,
reddish brown (SM) (COVER FILL)

SM

7.5 -9.6
Sandy SILT, poorly graded, firm, non
plastic, little moisture, yellowish brown (ML) ML
(SLIMES)

9.6 - 18.4
Sandy elastic SILT with clay, slightly
stratified, very soft, moist, yellowish brown,.
contains geognd debris (MH) (SLIMES)

MH

0
0
a.

C.-
-1
0-

u)

0z
43

18.4- 26.2
Silty SAND, poorly graded, slightly stratified,
loose, non plastic, moist, light yellowish tan
(SM) (TRANSITIONAL TAILINGS)

CDO

ELEV.

DEPTH
(it)

2

SS

SH

7-7-;7 I.14

4042.5
7.5

4040.4
9.6

-20

-- 25

-2- -.--2 - -g.

Ci

SILT with trace to little sand, very soft to
soft, non plastic, wet, dark yellowish brown

O(ML) (SLIMES)
(3

- 30

cc

9-3

0,9,

0t 35

C--

0

-r lo -- -40 ----Log continued on next page

* SCALE: 1 in= 5ft
DRILLING CONTRACTOR: Boart Longyear

DRILLER:

Co

)

SM

4031.6
18.4

4023.8
26.2

4010.4S96-6

3

4

5

6

7

8

9

10

SS

SH

SS

SH

SS

SH

SS

SH

2-0-0

BLOWS
per 6 in

140 lb hammer
30 inch droD

r-
<3

W

0

2-1-1 2i

SIi

1.5
1.5

2

1.5
1.5

2

1.5
1.5

2

2-

1.5

22

1.5

2

PENETRATION RESISTANCE
BLOWS / ft N

15 2,0 30 5 ,

WATER CONTENT (PERCENT:

W.l an n W,
In AM A AN

M

REMARKS

a

0

0

4-3-4 7

1 0

C

v 0.28 kg/cm2
penetrometer test

s 0.28 kg/cm2
ppenetrometer test

0.22 kg/cm2 penetrometer
test

-

11 SS 2-2-2 4 L5

ML

12

13

14

15

16

SH

SS

SH

SS

SH

1-0-0 0

0
2

1.51
1.5

2

15
1.5

2
2

,

2-2-2 4 0

-

t-1 i ____________

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

f~Ider
~Associates



RECORD OF BOREHOLE 0702 SHEET2of 2

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4050
PROJECT NUMBER: 053-2269. DRILLING DATE: 11/9/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,595.00 E: 2,184,965.00

-40

-45

-50

-55

-60

-65

-70

-75

0
0
Lu

0

03

SOIL PROFILE

DESCRIPTION
0)
Ui
U)
:3

SAMPLES

10

ELEV.

DEPTH
(ft)

0:

z

0~
BLOWS
per 6 in

1401b hammer
30 inch drop

N
LU
Si

PENETRATION RESISTANCE

BLOWS / ft U
10 2,0 3,0 40O

WATER CONTENT (PERCENT)
Wý I dw I W,

0REMARKS

___ 4 --.----
39.6 - 46.5
Sandy silty CLAY, soft, low plasticity, very
moist, dark yellowish brown (CL-ML)
(TRANSITIONAL TAILINGS)(Continued)

I 4

I

46.5 - 48.4
Sandy SILT with clay, poorly graded, soft,
non plastic, moist, dark yellowish brown
(ML) (SLIMES)
48.4-63.0
Silty SAND with clay, poorly graded, very
loose to loose, non plastic, wet, medium
yellowish brown (SM) (TRANSITIONAL
TAILINGS)

U

U

U

U

z
0
0

Q-

V)

0

!n

SM

Thickly bedded silty fines interbedded with
silty SAND

0

63.0 - 66.5
Silty SAND with clay, poorly graded,
interbedded clays, loose, non plastic, moist,
olive gray, gray (SM) (TRANSITIONAL
TAILINGS)

66.5- 76.5
CLAY with silt, thinly laminated, thinly
bedded, stiff, high plasticity, moist, gray,
light reddish brown, olive (CH) (SLIMES)

1-

CH

E

> 0.28 kg/cm2
penetrometer test

v 0.28 kg/cm2
penetrometer test

Auger TD @ 78.0, Split
Spoon TD @ 79.5', finish_

76.5- 79.5
Silty SAND with gravel, medium to fine
grained, poorly graded, trace organics,
medium dense, non plastic, moist, dark
reddish brown (SM) (ALLUVIUM)

I

- 80

E

U.1

0
2
Si
W:

SCALE: 1 in = 5 ft
DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

tt Idker
WAusoodates



RECORD OF BOREHOLE 0703 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl . ELEVATION: 4046
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/8/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6664,553.00 E: 2,184,799.00

I-V

0~

ct
0
W

0
Co

SOIL PROFILE SAMPLES PENETRATION RESISTANCE
BLOWS / ft E

10 20 30 40

WATER CONTENT (PERCENT

W. 0 IW,
20 40 60 80

REMARKS
DESCRIPTION

-0 0.0-3.0
Silty SAND with gravel, well graded,
subrounded gravels, loose to medium
dense, non plastic, dry to moist, reddish
brown, dark yellowish brown (SM) (COVER
FILL) I

3.0 - 18.6
Silty SAND, poouly graded, loose to medium
dense, non plastic, little moisture to moist,
dark yellowish brown, dark reddish brown
(SM) (SAND TAILINGS)-5

-10

-15

-20

I

0

z
0
0
U)

z

U)
X-

M

18.6 - 22.0
Sandy SILT with clay, soft, non plastic,
moist, gray, olive gray (ML)
(TRANSITIONAL TAILINGS)

> 0.28 kg/cm2
penetrometer test

> 0.31 kg/cm2
penetrometer test

0.28 kglcm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

>0.28 kg/cm2
penetrometer test

0.09 kg/cm2 penetrometer
test

22.0- 27.6
Silty CLAY, very soft, low to medium
plasticity, moist, dark yellowish brown (CL)
(SLIMES)

p3

0

o.

0

Ct

0W

(30

o

Co

-25

-30

-35

27.6 - 33.0
Silty CLAY, thickly stratified to uniform, very
soft, low to medium plasticity, moist, black,
dark reddish brown (CL) (SLIMES)

33.0 -- 46.0

Silty SAND with clay, interbedded thick silty
clays, very loose, non plastic, wet, olive gray
to yellowish brown (SM) (TRANSITIONAL
TAILINGS)

--40

SCALE: lin=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

dGker~Assoociates



RECORD OF BOREHOLE 0703 SHEET 2 of 2

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4046
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/8/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,553.00 E: 2,184,799.00

I,-
a.

-40

-45

-50

-55

-60

-65

-70

-75

0
0I
I-

z

at

O
W

SOIL PROFILE
r T r I T r - r -

SAMPLES

DESCRIPTION
U)
D

33.0 - 46.0
Silty SAND with clay, interbedded thick silty
clays, very loose, non plastic, wet, olive gray
to yellowish brown ISM) (TRANSITIONAL
TAILINGS) (Continued)

SM

46.0- 53.4
Silty CLAY, uniform, very soft, low to
medium plasticity, moist, dark yellowish
brown (CL) (SLIMES)

L-)

Xo

ELEV.

DEPTH
(ft)

a:
z

0W BLOWS
per 6 in

140 lb hammer
30 inch drop

,

CL

4000.0
46.0

39_92.6
53.4

3988.0

17

18

19

20

21

22

SS

SH

1-1-1

SS

SH

SS

SH

PENETRATION RESISTANCE
BLOWS / ft t

15 20 tO 45

WATER CONTENT (PERCENT)

20 40 60 80

1-1-1

REMARKS

2

2 1.5
15

2

1.5
1.5

2

1.5
T-1 1

2
2.

E

E

1-0-0 0 1
z
0
0
(L
U)

Q-

03

a:
z

<-

53.4- 58.0
Silty CLAY, very soft, low to medium
plasticity, moist, olive gray (CL) (SLIMES)

CL

23 SS 1-0-1 1 l

58.0- 73.0
Silty SAND with clay, very loose, non
plastic, moist, olive gray to gray (SM)
(TRANSITIONAL TAILINGS)

Becomes medium dense

58.0

241SH

SM

25

26

27

28

SS

SH

SS

SH

1-0

2
2

1.5
1.51

2
2

1.5
T.5

2

1

0.12 kg/cm2 penetrometer
test

0.25 kg/cm2 penetrometer
test

0.22 kg/cm2 penetrometer
test

Drilling stopped @ 1620
Drilling resumed on
11/9/05 @ 0730

a 0.28 kg/cm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

Auger TD @ 73.0, Split
Spoon TO @ 74.5. finish
@08:40 on 11/09/2005

3979Z5
66.5

:tQ71 n

4-7-7 Ii I.

29 SS 7-7-10 17 E

-f f-+ 4 + 4 -z~:-+-+-+
(3.0 - (4.5
Silty SAND, medium to fine grained, poorly
graded, medium densenon plastic, little
moisture, dark reddish brown ISM)
IALLUVIUM)

Boring completed at 74.5 ft.

1 J.U
SM 30 I SS 9-9-11 20

0.5
1.5 I !z

-80

a,
0

I

at
a:

SCALE: 1 in = 5 ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

(*Gddler
'Assodmaes 0



RECORD OF BOREHOLE 0704 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/10/2005
LOCATION: Moab. UT -DRILL RIG: CME 75

DATUM: ft. amsl ELEVATION: 4040
AZIMUTH: N/A INCLINATION: -90COORflINATES: N: 6654530F 1545925(00

LOCATIOW Moab UT ý DRILL RIG: CME 75 COORDINATES: N: 6 664 834 00 E: 2 184 828 00

0-

-0

-5

-10

-15

0
0
I-

z
0Z

SOIL PROFILE SAMPLES PENETRATION RESISTANCE
BLOWS / ft 0

0 2,0 3o 40

WATER CONTENT (PERCENT)

W SI I W,
20 40 s0 80

REMARKSDESCRIPTION

0.0- 3.5
Silty SAND with gravel, subrounded gravels,
well graded, loose, non plastic, dry to moist,
dark reddish brown (SM) (COVER FILL)

II

3.5- 11.5
Silty SAND, well graded, loose to very
dense, non plastic, little moisture, medium
yellowish brown, dark reddish brown ISM)
(SAND TAILINGS)

i

. 20

z
0
0
o-

ý0

-25

- 30

-35

11.5 - 21.5
SILT with clay, slightly stratified, very soft,
low to rmedium plasticity, moist, dark
yellowish brown (ML) (SLIMES)

21.5- 38.4
CLAY with silt, trace sand, thinly stratified;
very soft, low to medium plasticity, moist,
dark reddish brown to dark yellowish brown,
gray (CL) (SLIMES)

Loose, Refusal due to
large debris or rock.

> 0.16 kg/cm2
penetrometer test

0.22 kg/cm2 penetmmeter
test

0.22 kg/cm2 penetrometer
test

0.25 kg/cm2 penetrometer
test

Becomes very soft

-40 L•a ................ •^.H•#•
I o continued on next

SCALE: 1 in=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 t IoderW~soocI ate s



RECORD OF BOREHOLE 0704 SHEET2of 2

PROJECT: Moab.Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4040
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/10/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,834.00 E: 2,184,828.00

0~o

1)

to

zo
o

0
W

SOIL PROFILE

DESCRIPTION

SAMPLES

in
(-I
in L0

ELEV.

DEPTH
(ft)

z

0.
BLOWS
per 6 in

140 lb hammer
30 inch dro#

N
WOf,

PENETRATION RESISTANCE
BLOWS / ft 0

1P0 2o 30 4o

WATER CONTENT (PERCENT)

W1I 0w IW,

REMARKS

-40

-45

-50

-55

-60

-65

-70

-75

-80

I tr, n+ I I I I--l--I--i-,-/-i~-l....... . -

z
0

CL
0~

in

H)
a-

38.4 - 43.0
Sandy SILT with clay, fine grained sand,
soft, low to medium plasticity, moist, dark
reddish brown (ML) (SLIMES)(Continued)

43.0- 49.0
CLAY with silt, uniform, very soft, low to
medium plasticity, moist, olive brown to
reddish brown (CL) (SLIMES)

49.0-51.5
SILT with clay, soft, low to medium
plasticity, moist, olive gray to brown (ML)
(SLIMES)

51.5-54.0
Silty CLAY, very soft, low to medium
plasticity, moist, dark yellowish brown (CL)
(SLIMES) "

54.0 - 5-.0
SILT with clay, thinly stratified, loose to
medium stiff, medium plasticity, moist, olive
gray to yellowish brown (ML) (SLIMES)

58.0 - 62.6
Silty CLAY, stiff to very stiff, low to medium
plasticity, moist, light gray to medium brown
(CL) (SLIMES)

62.6 - 64.5
Silty SAND, micaceous, medium to fine
grained, well graded, medium dense, non
plastic, moist, dark reddish brown (SM)

\ ALLUVIUMl

ML

17 1SS1 1-1-2 3

3997.0
43.0

18 SH

CL

19

20

SS

SH

1 -0-0 0

2
2

1.5

2
2

E

3991.0
49.0

ML

CL

51.5

3986.0
54.0

3982.0

21 SS 1-0-0 0

22 1 SH

1.5

2
2

I

U.2z kglcmz penetrometer
test

v 0.28 kg/cm2
penetrometer test

0.22 kg/cm2 penetrometer
test

> 0.28 kg/cm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

Auger TD @ 63.0', Split
Spoon TD @ 64.5', finish
@11:00 on 11/10/2005 -

ML

23 SS 5-5-6 11 1.5 0

CL

SM

x
24 S

2
2

1.5
1.5

1.5
1.5

58.0

3977.4
62.6

25

26

SS

SS

8-13-19

9-9-9

32

18

E

0

I +-+--+

Boring completed at 64.5 ft.

SCALE: 1 in = 5 ft LOGGED: RD ____

o DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG
• DRILLER: DATE: 5/10/2006 Associates



RECORD OF BOREIJj"sI r fV7I~

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/112005
i nrATION Moah UIT DRIll RIG: r.MF 7R

I-IUL UIULK SHEETlof 2

DATUM: ft. amsl ELEVATION: 4034
AZIMUTH: N/A INCLINATION: -90
COORDINATES: N: 6,665,205.00 E: 2184529.00

............. 9 .................. ..

M-
I--V

*0*

0
0
w

z
x
0
co

SOIL PROFILE SAMPLES

DESCRIPTION
Ut
I.)
5)

0I_,

C,

ELEV.

DEPTH
(fti

0:
5)

Co

LuI BLOWS
per 6 in

140 lb hammer

N

I--
I-

0)

PENETRATION RESISTANCE

BLOWS / ft L

10 20 30 40

WATER CONTENT (PERCENT,

WA AnW,

REMARKS

-0

-5

-10

-15

. 20

z
0
0

0z

0.0 - 7.6
Silty SAND with gravel, well gradeded,
subrounded gravel, loose, non plastic, dry to
moist, dark reddish brown (SM) (COVER
SOILS)

Increased moisture with depth

7.6- -15.0
Silty SAND with clay, poorly graded, very
loose, non plastic, moist to wet, dark
reddish brown to light olive gray (SM)
(TRANSITIONAL TAILINGS)

Becomes wet to saturated

15.0 -21.0
Silty SAND with clay, fine grained sand,
poorly graded, some coarse crystalline salt
present, medium dense, non plastic, wet to
saturated, light olive gray (SM)
(TRANSITIONAL TAILINGS)

21.0 - 23.4
Silty CLAY with little sand, very soft, low to
medium plasticity, wet, dark yellowish brown
(CL) (SLIMES)

23.4 - 26.2
Silty SAND with clay, medium to coarse
grained sand, poorly graded, very loose to
loose, non plastic, dark reddish brown (SM)
(TRANSITIONAL TAILINGS)

26.2 - 37.0
Silty CLAY with sand,.very soft, low to
medium plasticity, saturated, dark yellowish
brown (CL) (SLIMES)

37.0 -50.5
Silty CLAY, trace very fine grained sand,
very soft, low to medium plasticity,
saturated, dark yellowish brown to dark olive
(CL) (SLIMES)

Loa continued on next oaae

- 0.28 kg/cm2
penetrometer test

t-

0.
0
a:

0ý

0

LU

0~

0
1:

-25

-30

35

-40

SCALE: lin=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 (GldrWUsoodates



RECORD OF BOREHOLE 0705 SHEET2of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4034
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/1/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,665,205.00 E: 2,184,529.00

q-

0~~

-40

-45

-50

-- 55

-60

-65

-70

-75

-80

0
0
I-

0
Z

0
Mt

SOIL PROFILE SAMPLES

DESCRIPTION
U)
L)

Co

(3

ELEV.

DEPTH
(ft)

Lx

z

U.1
BLOWS
per 6 in

140 lb hammer
30 inch drop

F-.

0-
W
w.

PENETRATION RESISTANCE
BLOWS / ft 0

to 2o 3o 40

WATER CONTENT (PERCENT)

W 0 P0 l'W,
20 40 60 80

REMARKS

37.0- 50.5
Silty CLAY, trace very fine grained sand,
very soft, low to medium plasticity,
saturated, dark yellowish brown to dark olive
(CL) (SLIMES) (Continued)

z
0
0

i-53

z
<

i-
T3

CL

17

18

19

20

21

22

SS

SH

SS

SH

SS

SH

~i-o-o

1-02 2

1.5
1.51

1.5
2

1.5
1.5

2

1.5
1.5

2

E

50.5 - 57.6
Silty CLAY, thinly stratified, medium stiff, low
to medium plasticity, moist, light gray to light
yellowish brown (CL-ML).(SLIMES)

3983.5
50.5

~-~-~_F a

0.22 kglcm2 penetrometer
test

'0.28 kg/cm2
penetrometer test

CL-ML

3976.4 23 SS 7-9-14 23 a
57.6 - 56.0
Silty SAND, fine grained, well graded,

medium dense, non plastic, moist, dark
r dish brown ISMi (ALI I IVII IMC

•,v, ,__, ,i . - 4 -

Boring completed at 58.5 ft.

u SCALE: 1 in = 5 ft LOGGED: RD
o DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG Ider

DRILLER: DATE: 5/10/2006 Associaes
ai



f RECORD OF BOREHOLE 0706 SHEET 1 of 2

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/6/2005
I C..ATICN. Monah IT DRILL RIG: CMF 7R

DATUM: ft. amsl ELEVATION: 4046
AZIMUTH: N/A INCLINATION: -90
COORDINATES: N: 6,665,519.00 E: 2,184,273.00

I-
I--

0~~

0
0

0M

SOIL PROFILE
Ii _______ I--,- I-

DESCRIPTION

SAMPLES

U) 10

0

ELEV.

DEPTH
(ft)

In

In BLOWS
per 6 in

140 lb hammer

N

I-

PENETRATION RESISTANCE
BLOWS / ft N

10 25 30 4o

WATER CONTENT (PERCENT)

WI 0W I W,
2n 4n Rn Rn

REMARKS

-0 0.0 - 16.7
Silty SAND with gravel, poorly graded,
subroundod gravels, loose, non plastic, dry
to moist, dark reddish brown (SM) (COVER
SOILS/SAND TAILINGS) U

U

a

. 20

z
0
0
0-
_)

z

In

-25

-30

-35

16.7- -18.4
Clayey elastic SILT, very soft, highly plastic,
moist, dark yellowish brown (MH) (SLIMES)

18.4 - 23.8
Clayey elastic SILT with fine grained, poorly
graded sand, very soft, moist to wet, olive
gray to yellowish brown (MH) (SLIMES)

23.8 - 33.4
Silty CLAY, uniform, very soft, highly plastic,
moist, dark yellowish brown to dark reddish
brown ICH) (SLIMES)

33.4 - 36.8
Clayey SILT with sand, soft, low to medium
plasticity, moist, dark olive, dark yellowish
brown (ML) (SLIMES)

36.8 - 46.5
Clayey SILT with sand, organic odors,
poorly graded, soft, non plastic, wet to
saturated, olive gray to black (ML)
(SLIMES)

0

F-.- 1'0

O 0.28 kg/cm2
penetrometer test

O 0.28 kg/cm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

0.25 kg/cm2 penetrometer
test

0.22 kg/cm2 penetrometer
test

O 0.28 kg/cm2
penetrometer test

I

( )

q

0

-40
___ I ______1________________

SCALE: 1 in=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 (GolerWAsociates



RECORD OF BOREHOLE 0706 SHEET2of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4046
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/612005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,665,519.00 E: 2,184,273.00

T -ý

0

-40

45

-50

-55

-60

-65

-70

-75

0
0

It

0o

SOIL PROFILE

DESCRIPTION

SAMPLES

U)
02

09

ELEV.

DEPTH
(ft)

Lv
wo

z

a- BLOWS
per 6 in

140 Ib hamme,
30 inch drop

N

F-
H'0

0
Lv
Lv

PENETRATION RESISTANCE
BLOWS / ft I

10 20 30 40

WATER CONTENT (PERCENT

w,. o W,
20 40 60 80

REMARKS

z
0
0

a-

(_
z

in

36.8- 46.5
Clayey SILT with sand, organic odors,
poorly graded, soft, non plastic, wet to
saturated, olive gray to black (ML)
(SLIMES) (Continued)

46.5 - 54.2
Silty CLAY, (race sand, thinly to thickly
stratified, soft, low to medium plasticity,
moist, olive gray, tan, light yellowish brown
(CL) (SLIMES)

Becomes moderately stratified.

17 1 SS 1-1-1 2

ML

CL

18 SH

1.5

2.0
2

1.5
1:5

2.0
2

U

U

3996.0
46.5

19 1 SS 1-2-2 4

20 SH

3996.0'50.0

3991.8 0

v 0.03 kg/cm2
penetrometer test

0.28 kg/cm2
penetrometer test

21 SS 3-4-9 13

22 1SS1 4-7-12 19

1.5
1.5

1.5
1.5

0

I
54.2 - 54.5
Silty SAND, fine grained. organics, well
graded, medium dense, non plastic, moist,
dark reddish brown tSMt IALLUVIUMt /

SM

Boring completed at 54.5 ft.

-80

0
a:
w
Lv
0
Ca

SCALE: lin =5ft
DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

Spf 
de

w~soiasý



RECORD OF BOREHOLE 0707
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/30/2005 AZIMUTH: N/A
LOCATION: Moab. UT DRILL RIG: CME 75 COORDINATES: N

SHEET 1 of 2

ELEVATION: 4035
INCLINATION: -90

RRflR• lF: 2 1R4 420 t3:1
tl

66501800 E: 218442000

a.

0~~

0
0
I-

0_z
2.
o
o3

SOIL PROFILE

DESCRIPTION

SAMPLES

U)
0-En
D3

~-0rELEV.

DEPTH
161

X

E3
z

BLOWS
per 6 in

140 lb hammer

N
(3
X

PENETRATION RESISTANCE

BLOWS/ fl0"

WATER CONTENT (PERCENT)

WI 0w I W,
20 4n so es

REMARKS

-0

.5

1-0

15

. 20

0.0 - 7.0
Silty SAND with gravel, coarse to fine, well
graded, subrounded gravels, loose to
medium dense, non plastic, dry to moist,
dark reddish brown (SM) (COVER SOILS)

Increased moisture with depth

7.0- 11.0
Silty SAND, medium to firee grained, poorly
graded sand, loose, non plastic, moist to
wet, Fe staining, olive gray (SM) (SAND
TAILINGS)

Water present at approximately 10.0 feet
N below ground surface .

11.0- 13.0
Silty SAND, small amount of clay present,
fine grained, poorly graded sand, loose, non
plastic, wet, olive, dark yellowish brown
M_(SM ){SAN1D TAIUNGS -- . . .- .J

13.0- 15.7
Clayey SAND with silt and gravel, fine
grained, poorly graded sand, looselow
plasticity, wet, dark yellowish brown (SC)
LT&RANSlTIONALTAILIN-GS)
15.7-22.0
Silty SAND and GRAVEL, well graded,
dense, non plastic, wet to saturated,
organic odors, black (SM) (SAND
TAILINGS)

22.01- 38.0
Silty CLAY with trace to little fine grained,
poorly graded sand, very soft, medium to
high plasticity, moist to saturated, dark
reddish brown (CH) (SLIMES)

0 -I

z
0
0
a.03

F-

a.

Z

06

0

z
l-

cv

-25

-30

-35

-40

Saturated zone, thinly stratified very fine
sands and silts in interval

I -- -!

Loa continued on next ease

SCALE: 1 in=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

(Goder
etAsociates



RECORD OF BOREHOLE 0707 SHEET 2of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4035
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/30/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6.665,018.00 E: 2,184,420.00

C SOIL PROFILE SAMPLES PENETRATION RESISTANCE0
_BLOWS / ft t

m U EEV. Q 0 0 30 4
S w BLOWS REMARKS

DESCRIPTION o per 6 in N WATER CONTENT (PERCENT)
W D DEPTH = I
0 tO140 lb hammer W w I OW W.,(3 (It) z 30 inch drop ___ 20_ n 40 65 0 __ 80_____

40 38.0- 46.0 30ic rp WI,'0 4 00.06 kgtcm2 penetr .ometer
Silty CLAY with little sand, fine grained test
sands, very soft, high plasticity, moist to 21 SH
wet, dark reddish brown, black (CH)
(SLIMES) (Continued)

CH 22 SH2

z
0
0

45 23 SH 2
3989.0

Z6 46.0 - 4 -.4 46.0
C Clayey SILT, soft, low to medium plasticity,

moist, olive gray (ML) (SLIMES) ML 24 SH

z 3986.6 --

48.4 - 53.0 • -48.4 2
Silty CLAY, thinly stratified, stiff, high 25 SH 2

n plasticity, moist, reddish brown, olive gray
- 50 3: (CH) (SLIMES)SO ' )CHSLI v 0.28 kg/cm2

CH 26 SH2 penetrometer test

3982.0 27 S2
53.0- 55.5 53.0
Silty SAND, fine grained, poorly graded .
sand, medium to very dense, non plastic, SM .* " " .
moist, dark reddish brown (SM) 0.9

55 •(ALLUVIUM) 15 -Auger TO @ 54.0', Split
Boring completed at 55.5 ft. Spoon TD @ 55.5',.finish

@10:00 on 12/01/2005 -

-60

-65

C,

I-0
0

-- 70

(3-75

W

0I-

0

~jSCALE: 1 in =5 ft LOGGED: RD
M DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

0: DRILLER: DATE: 5/10/2006 Ass43weso0



I RECORD OF BOREHOLE 0708
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/30/2005 AZIMUTH: N/A
LOCATION: Moab UT DRILL RIG: CME 75 COORDINATES: N:

SHEET 1 of 2

ELEVATION: 4037
INCLINATION: -90

,664,581.00 E: 2,184,518.00

1W M

-0

-5

-10

-15

20

25

ac
0

(2

0
Mv

SOIL PROFILE SAMPLES PENETRATION RESISTANCE
BLOWS / ft 0

10 20 30 40

WATER CONTENT (PERCENT:

W.,I " OW I W,
9, An An In

DESCRIPTION
REMARKS

0.0-12.0
Silty SAND with gravel, medium to fine
grained sand, fine to coarse gravel, well
graded, loose, non plastic, dry to moist, dark
reddish brown (SM) (COVER SOILS/SAND
TAILINGS)

Decreasing gravel with depth

becomes wet to saturated

12.0- 18.0
Clayey elastic SILT with trace to little sand,
uniform, soft, high plasticity, moist, olive
gray (MH) (SLIMES)

IF i C:

z
0

co

0~
ix

z

in
M:

cv

No water encountered.

0.28 kg/cm2
penetrometer test

O 0.28 kg/cm2
penetrometer test

0.09 kg/cm2 penetrometer
test
Unconfined Test, UU Test

0.09 kg/cm2 penetrometer
test

Unconfined Test, UU Test

0.06 kg/cm2 penetrometer
test

0

8-

0
C,
0

0

F-

0
x

-30

-35

18.0-26.2
Silty CLAY, moderately stratified, very soft,
high plasticity, moist to wet, olive gray to
dark reddish brown (CH) (SLIMES)

Becomes primarily dark reddish brown.

26.2- 32.0
Silty CLAY, moderately stratified, very soft,
high plasticity, moist, dark olive gray to black
(CH) (SLIMES)

32.0 - 35.0
Silty CLAY, uniform, very soft, high
plasticity, moist to wet, olive gray to dark
olive gray (CH) (SLIMES)

35.0 - 38.0
Clayey SILT with sand, uniform, very soft,
low to medium plasticity, moist to wet,
yellowish brown (ML) (SLIMES)

-Loo continued on next nav

'-i--". "0

0

0

-40
ýý Lon nontinn-i on npxt nane

SCALE: I in= 5ft

DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 (Golderiwksollýte



RECORD OF BOREHOLE 0708
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/30/2005 AZIMUTH: N/A
LOCATION: Moab. UT DRILL RIG: .CME 75 COORDINATES: N:

SHEET 2 of 2

ELEVATION: 4037
INCLINATION: -90

6 664,581.00 E: 2 184.518.00

-40

-45

-50

-55

-60

-65

-70

-75

80

0
0
W

0
z3

SOIL PROFILE

I
SAMPLES

DESCRIPTION
(x1

PENETRATION RESISTANCE
BLOWS t ft U

10 20 30 40o

WATER CONTENT (PERCENT)

W1,I W I W.

20 40 60 80

REMARKS

-4-

z
0
0
0.

0)

Q.

M:

38.0 -41.0
Silty CLAY with sand, very fine grained
sands, very soft to soft, low to medium
plasticity, wet, dark yellowish brown (CL)
(SLIMES) (Continued)-

47.0-49.0
Silty CLAY, trace fine grained interbedded
sands and silts, very soft, low to medium
plasticity, moist, dark yellowish brown (CL)

49.0 - 52.0
Silty CLAY, very soft, low to medium
plasticity, moist, olive (CL-ML) (SLIMES)

52.0 - 54.0
Clayey SILT, slightly stratified, very soft, low
to medium plasticity, moist, olive gray to light
yellowish brown (ML) (SLIMES)

54.0-63.6
Clayey elastic SILT, moderately stratified,
stiff to very stiff, high plasticity, moist, light
yellowish brown (MH) (SLIMES)

63.6 - 65.5
Silty SAND, fine grained, trace organics,
poorly graded, medium dense, non plastic,
moist, dark reddish brown (SM)

I

2.0
2

2.0
2

2.0
2

2.0
2

2.0
2

2.0
2

2.0
2

2.0
2

2.0
2

2.0
2

1.5
2

2.0
2

1.0
1.5

Unconfined Test, UU Test

0.12 kg/cm2 penetrometer
test

0.16 kg/cm2 penetrometer
test

a 0.28 kg/cm2
penetrometer test

Auger TD @ 64.0, Split
Spoon TD @ 65.5', finish
@14:00 on 11/30/2005 -

5

Boring completed at 65.5 ft.

SCALE: 1 in = 5 ft LOGGED: RD

M DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG r
DRILLER: DATE: 5/10/2006 , Assoodates



RECORD OF BOREHOLE 0709
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/7/2005 AZIMUTH: N/A.
I OCATION: Moabn UT DRIlI RIG: CMF 75 Cron'RINATE: N:

SHEET 1 of 2

ELEVATION: 4052
INCLINATION: -90

"84.32€9 (n E: 2 184 2qR nn

0
0
3:

(0
r:

SOIL PROFILE SAMPLES
_______ I-.--.-

uJ

DESCRIPTION
C/3
L)
(/3
D

'(L
51.

ELEV.

DEPTH
(ft)

of

LU

BLOWS
per 6 in

140 lb hammer

N
LI

PENETRATION RESISTANCE
BLOWS I ft N

0 2o 30 40o

WATER CONTENT (PERCENT)

WPI 0 IW W,
20 40. 60 90

REMARKS

T11 .r t0.0- 1.0
Silty SAND with gravel, well graded sands,
SIwell graded subrounded gravels, loose, non f
plastic, dry, reddish brown (SM) (COVER
soilS
1.0-11.2
Silty SAND, medium to fine grained sands,
trace gravels, loose to medium dense, non
plastic, little moisture, dark yellowish brown
(SM) (SAND TAILINGS)

0

0

0

H

0

0

(0

7C:

z
0
0
a-
Ue

a-

z
H)
;i
U)
Z:
0

S ;2- 14.0 -
Silty SAND, medium to fine grained sands,
trace gravels, loose, non plastic, little
moisture, tan to buff (SM) (SAND
TAILINGS)

14.0- 16.6
Sandy SILT with clay, medium dense, non
plastic, moist, dark yellowish brown (ML)
(TRANSITIONAL TAILINGS)

16.8- 18.8
Sandy SILT with clay, fine sand, very soft,
non plastic, moist, dark yellowish brown
(ML) (TRANSITIONAL TAILINGS)

18.8-21.2
Silty SAND, fine grained, poorly graded,
loose, non plastic, moist, light yellowish
brown (SM) (SAND TAILINGS)

21.2-26.0
Sandy SILT with clay, fine grained sands,
very soft, non plastic, moist, dark yellowish
brown (ML) (TRANSITIONAL TAILINGS)

26.0-31.0
Sandy CLAY, little silt, fine grained sands,
soft, low to medium plasticity, moist, dark
yellowish brown (CL) (TRANSITIONAL
TAILINGS)

31.0 -T36.5
Silty SAND with clay, fine grained,moderately stratified, poorly graded, loose,

non plastic, moist, dark yellowish brown,
(SM) (TRANSITIONAL TAILINGS)

E

WATER LEVEL @ 36.5
FT BGS

> 0.28 kg/cm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

0.24 kg/cm2 penetrometer
test

> 0.28 kg/cm2
penetrometer test

a

E

36.5- 46.0
Sandy SILT with clay, very fine grained
sands, very soft, non plastic, wet to
saturated, dark yellowish brown (ML)
(TRANSITIONAL TAILINGS)

-40 Lou continued on next oane

SCALE: 1 in=5ft
DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

(Goder
Wssociates



RECORD OF BOREHOLE 0709 SHEET2of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4052
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/7/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,329.00 E: 2,184,208.00

IL,

0~0

-40

-45

-50

-- 55

-60

-65

-70

-75

-80

0
0

(.0
z
0
In

SOIL PROFILE
U

DESCRIPTION

SAMPLES

(0
C.)
(0n

0o

(.9

ELEV.

DEPTH
(ft)

S3

a-
BLOWS
per 6 in

140 lb hammer
30 inch drop

,?-

.,"(0

PENETRATION RESISTANCE
BLOWS I ft I

ipl 2,o 3,0 4o,

WATER CONTENT (PERCENT)

WI w I W,
20 40 60 80

REMARKS

36.5 - 46.0
Sandy SILT with clay, very fine grained
sands, very soft, non plastic, wet to
saturated, dark yellowish brown (ML)
(TRANSITIONAL TAILINGS)(Continued)

Becomes dark brown..

4010.5
41.5 I

ML

4006.0

z
0
0

a.
z0

z

46.0- 49.0
Silty SAND with little clay, unstratified,
uniform, fine grained, poorly graded, very
loose, non plastic, moist, olive gray (SM)
(TRANSITIONAL TAILINGS)

49.0- 56.5
Silty CLAY with sand, uniform, very fine
sands, soft, low to medium plasticity, moist,
light to dark olive gray, black (CL-ML)
(TRANSITIONAL TAILINGS)

Becomes light olive gray.

58.5 - 61.5
Sandy SILT, some clay, very fine grained
sands, soft, non plastic, moist, olive gray
(ML) (TRANSITIONAL TAILINGS)

SM

CL-ML

46.0

17

18

19

20

21

22

SS

SH

SS

SH

SS

SH

1--1 2

2-0-0 0

1.5
1.5

2

1.5
1.5

_2

2

1.5
1.5

2

IN

_40.03.0
49.0

4000.5
51.5

3993.5
58.5

3990.5

I

2-2-2 Jj 0

0.06 kg/cm2 pdnetrometer
test

0.06 kg/cm2 penetrometer
test

v 0.28 kg/cm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

Auger TD @ 65.0, Split
Spoon TO @ 65.75', finish
@13:25 on 1110712005 -

23 SS

SH

2-2-3 5 0I
24 2

2

ML

61.5-64.0
Silty CLAY, little fine grained sand,
moderately stratified, soft, low to medium
plasticity, gray to reddish brown (CL-ML)
(TRANSITIONAL TAILINGS)

64.0- 65.6
Silty SAND, weathered sandstone, poorly
graded, very dense, non plastic, little
moisture. dark reddish brown (SM)
IALLUVIUMi /

. Boring completed at 65.75 ft.

61.5

CL-ML

SM

9 _39688.0
. 64.0

25

26

27

Ss

SH

SS

2-2-2 1 4 1.5
1.5

2

0.75,

E

50-0-0 1 0 I

u SCALE: 1 in= 5 ft LOGGED: RD
M DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG
1I DATE: 5/10/2006



RECORD OF BOREHOLE 0710
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/1/2005 AZIMUTH: N/A
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N

SHEET 1 of 2

ELEVATION: 4039
INCLINATION: -90

6.664765W E: 2.184.110.00
a0
0

z
0

SOIL PROFILE SAMPLES

Dt 0

ELEV.

DEPTH
(ft)

z

W-
CL

* BLOWS
per 6 in

140 lb hammer
30 inch drop

N

I-.

0
Wt

PENETRATION RESISTANCE

BLOWS / ft 0

10 2ý o 3 40

WATER CONTENT (PERCENT)

Wvv i W W,

0.0 - 4.0
Silty SAND with gravel, fine grained sands,
medium to fine grained subrounded gravels,
loose to medium dense, non plastic, dry to
moist, dark reddish brown (SM) (COVER
SOILS)

4.0 - 7.9
Silty SAND with clay, interbedded plastic
clay lenses, fine grained sand, poorly
graded, loose, non plastic, moist, dark
reddish brown (SP-SC) (TRANSITIONAL
TAILINGS)

SP-SC •I

7.9- -13.2
Clayey elastic SILT with sand, very soft,
moist, dark yellowish brown (MH) (SLIMES)

13.2 -21.0

Clayey elastic SILT, trace to some fine
sands, uniform, very soft, high plasticity,
moist to saturated, dark yellowish brown
(MH) (SLIMES)

z
0
0
(L

EL
U)

C,

z

21.0 -38.0 •
Silty CLAY, uniform, very soft, low to
medium plasticity, wet, dark yellowish brown
to black (CL) (SLIMES)

0

SCALE: lin=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006



RECORD OF BOREHOLE 0710 SHEET2of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD:• 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4039
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/1/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,765.00 E: 2,184,110.00

0
0
I--

z
0

SOIL PROFILE SAMPLES

DESCRIPTION
0

M(

0

ELEV.

DEPTH
(ft)

W

z

W~ BLOWS
per 6 in

140 lb hammer
30 inch drop

3-)w

PENETRATION RESISTANCE
BLOWS I ft I

1t 20 30 40

WATER CONTENT (PERCENT)

W. I w I W,
20 40 60 80

REMARKS

-40

-45

-50

55

-60

-65

-70

-75

-80

38.0- 42.6
Silly CLAY, uniform, very soft, high
plasticity, wet, dark yellowish brown to black
(CH) (SLIMES) (Continued)

42.6 - 45.0
Silty CLAY, soft to stiff, low to medium
plasticity, moist, medium gray (CL-ML)
(SLIMES) .

45.0 - 46.5
Silty SAND, fine grained, poorly graded,
medium dense, non plastic, moist, organics,
dark reddish brown fSM) (ALLUVIUM)

Boring completed at 46.5 ft.

CH

CL-ML

3996.4
42.6

300A 0

17

18

SS

SH

1-0-0 0i 1.5
15

2

I

0.22 kg/cm2 penetrometer
test

> 0.28 kg/cm2
penetrometer test
Auger TD @ 45.0', Split
Spoon TD @ 46.5', finish
@08:30 on 12/05/2005 -

F-- +- - . = .i - -

SM II 4t.U

19 SS 6-7-11 18
1.5
1.5 0 0

SCALE: 1 in = 5 ft LOGGED: RD
m DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

DRILLER: DATE: 511012006 suo



RECORD OF BOREHOLE 0711 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4043
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/5/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 665,328.00 E: 2,184,167.00

L-

-0

-5

0
0

O2

0
04.

SOIL PROFILE

DESCRIPTION

SAMPLES

(n
L)(0

x0
a.0

ELEV.

DEPTH
(tt)

Of, , LuQ.
BLOWS
per 6 in

140 lb hammei
30 invh dron

N
0
W-

PENETRATION RESISTANCE
BLOWS / ft 0

10 20 30 40

WATER CONTENT (PERCENT)

W, 40w I w0
20) 40 6. 80

REMARKS

-- - 4 t~w,* 4-4-

10

-15

-20

z
00
0.
In
1-

z
<

U)

0.0 - 5.u
Silty SAND with gravel, fine grained sand,
fine to medium grained subrounded gravels,
well graded, very loose to loose, non plastic,
dry to moist, dark reddish brown (SM)
(COVER SOILS)

8.0 - 13.0
SAND with silt, little gravel, trace clays, fine
grained, poorly graded, very loose to loose,
non plastic, moist to wet, dark reddish
brown (SP-SM) (SAND TAILINGS)

13.0-16.4
SAND with silt and clay, fine grained, poorly
graded, loose, non plastic, wet, dark
yellowish brown (SP-SM) (SAND
TAILINGS)

16.4-- 22.6
Clayey SILT with little sand, fine grained
sand, very soft, low to medium plasticity,
wet, yellowish brown (ML) (SLIMES)

22.6 - 36.5
Silty CLAY, trace sand, uniform, very soft,
high plasticity, moist, dark yellowish brown
(CH) (SLIMES)

Becomes dark olive gray to dark yellowish
brown

36.5 - 49.0
Silty CLAY, trace fine sand lenses, with
thicker clayey sand lenses with depth,
uniform, very soft, high plasticity, moist to
very moist with increasing depth, olive gray
(CH) (SLIMES)

1

2

SS

SHSM

3-2-1 3i

3 SS 2-2-2 4 1.5
75

4035.0

SP-SM

4

5

1.5
1.5

2.0
2

2.0
2

SS1.4-4-4 8 1. U
4030.0

13.0

SP-SM

6 SH

ML

CH

M

-25

30

- 35

00

4026.6
16.4

4020.4
22.6

4011.0
32.0

4006.5.
36.5

7

8

9

10

11

12

13

14

SS

SH

,SS

SH

SS

SH

SS

SH

1-0-0 0

1-00 •I0

2.0
2

1.5
1.5

2.0
2

1.51
1.5

2.0
2

1.5
51.

2.0
2

v 0.28 kg/cm2
penetrometer test

5 0.28 kg/cm2
penetrometer test

> 0.28 kg/cm2
penetrometer test

v 0.28 kg/cm2
penetrometer test

0.22 kg/cm2 penetrometer
test

0.22 kg/cm2 penetrometer
test

0.22 kg/cm2 penetrometer
test

1-0-0 0

1-011 1.5T-5 I

2.0
2

I

CH

15

16

SS

SH

1-1-1 2 1.5
1.5

2.0
2

IN

-40
1__ 1 -__ 1 1 1 1__ 1 1__ - I__ I. _____I__I 1 __V I __I. I I _________

SCALE: 1 in =5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD

CHECKED: DLG

DATE: 5/10/2006
tWoder

d%~usodates



RECORD OF BOREHOLE 0711
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/5/2005 AZIMUTH: N/ALO(CATION: Moab. UT DRILL RIG: CME 75 "COORDlINATES: N

SHEET 2 of 2

ELEVATION: 4043
INCLINATION: -90

I 1:665 328.00 E: 2 184 18700
LOCATION: Moab UT DRILL RIG: CME 75 COORDINATES: N 665 328 00 E: 2 184 167 00I . I I .

C-

-40

-45

-50

55

-60

-65

-70

-75

-80

0
0

z
0ý
0

SOIL PROFILE I- SAMPLES PENETRATION RESISTANCE

BLOWS / ft I

10 2o 30 40

WATER CONTENT (PERCENT)

W2 40w 0 W,
20 40 60 80

REMARKS
DESCRIPTION

I

z
0
0

0.

(,0

36.5 - 49.0
Silty CLAY, trace fine sand lenses, with
thicker clayey sand lenses with depth,
uniform, very soft, high plasticity, moist to
very moist with increasing depth, olive gray
(CH) (SLIMES) (Continued)

49.0- 51.5
Clayey SILT, thinly stratified, medium stiff to
stiff, low to medium plasticity, moist, olive
gray, yellowish brown (Ml) (SLIMES)

51.5 - 53.0
Silty SAND with gravel, fine grain sands and
gravel fragments, medium dense, non
plastic, moist, organics, dark reddish brown
iSM A LL VU I£iii111,A

IN

Boring completed at 53 ft.

0.22 kg/cm2 penetrometer
test

v 0.28 kg/cm2
penetrometer test

v 0.28 kg/cm2
penetrometer test

Auger TD @ 51.5 Split -

Spoon TD @ 53.0, finish
@14:25 on 12/05/2005

SCALE: 1 in = 5 ft LOGGED: RD
o DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG -

DRILLER: DATE:. 5/10/2006 S soodaes



RECORD OF BOREHOLE 0712 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/4/2005
LOCATION: Moab. UT DRILL RIG: CME75

DATUM: ft. amsl ELEVATION: 4055
AZIMUTH: N/A INCLINATION: -90
COORDINATES: N: 6.664.512.00 E- 2.183.800.00

I-
0

cD

Lu

to

0
C,,,

(3

0

5
to

-0

-5

-10

-15

-20

- 25,

-30

-35

-40

0
to
O
X

oU

r ,- , I - r - -r r - r -
SOIL PROFILE

DESCRIPTION -)
to

(-C

ELEV.

DEPTH
(ft)

za

z

BLOWS
per 6 in

140 lb hammer
3(0 ineh ,lrnn

n0<-

'a

SAMPLES PENETRATION RESISTANCE
BLOWS / ft E

10 20 3,0 40

WATER CONTENT (PERCENT)

W, I 0w I W,
20 40 60 804~~~~3 inc dropJ 4 t ~ 'l 1

0.0 - 0.5
r Gravelly SAND with silt, fine to medium
grained sands and gravels, subrounded -
gravels, well graded, loose, non plastic, dry,
reddish brw1 S-M CVRSIS
0.5 -7.0
Sity SAND, fine grained, poorly graded,
medium dense, non plastic, little moisture,
reddish brown (SM) (SAND TAILINGS)

7.0- 18.0
Silty SAND, fine grained, poorly graded,
medium dense, non plastic, little moisture,
buff, tan (SM) (SAND TAILINGS)

5W-S6N

SM

rnlT
4054.5

5

2

3

4048.0
7.0

SS

SS

SS

ss

5-5-6 11 1.5

6-8-8

8-11-11

16 1.5
T1. 0

0

U

I

2Q:2 U I

SM
4042.0

13.0

z
0
0
EDEO
H

0)

z
I-

týeI

Becomes very loose.

18.0-22.0
Sandy SILT with interbedded clays, fine
grained, poorly graded, very loose to loose,
non plastic, little moisture, medium tan (ML)
(SLIMES)

22.0- 28.0
Silty clayey SAND, fine grained, poorly
graded, very loose to loose, low plasticity,
moist, tan, light brown (SC) (SAND
TAILINGS)

Interbedded lenses of clay.

28.0- 32.8
Silty clayey SAND, fine grained, poorly
graded, very loose to loose, non plastic,
moist, tan, light brown (SC)
(TRANSITIONAL TAILINGS)

32.8- 47.0
Silty CLAY with sand, very soft to medium
stiff, low plasticity, moist, dark yellowish
brown (ML) (TRANSITIONAL TAILINGS)

Interbedded fine grained sands.
Inn 1 nntin,,d nv natn

4 2-2-2 4L1 '.

4037.0

REMARKS

18.0

ML

4033.0
22.0

4030.0

25.0

5

6

7

8

SS

SH

SH

SS

1-2-2 4 1.5
1.5

2

2
2

1.5

E

0

)

SC

3-2-2 Ii
A___270fl

9 SS 3-3-3 6 ! 0 Q

v 0.19 kg/cm2
penetrometer test

> 0.22 kg/cm2
penetrometer test

SC

ML

4022.2
32.8

4016.0
39.0

10

-n

11

12

SS

SH

SH

1-3-3 6 1_5
1.5

2

2

2

1 0

N

- ... .... . ..... tim - o net a

SCALE: 1 in = 5 ft LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG (r
DRILLER: DATE: 5/10/2006 S soodates



RECORD OF BOREHOLE 0712 SHEET2of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4055
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/4/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME75 COORDINATES: N: 6,664,512.00 E: 2,183,800.00

O SOIL PROFILE SAMPLES PENETRATION RESISTANCE
I -BLOWS / ft 0I--

DECRPTO U) w BLOWS. REMARKS

o_ 0 . ELEV. x BLWS ýo 10 2 0 -to

DESCRIPTION O E P T per 6in N WATER CONTENT (PERCENT)
IDH DEPTH Zw 0 W,

140 Ib hammer n- w W.

40 3f8) 30 inch drop 20 40 60 80
32.8 - 47.0 2

Silty CLAY with sand, very soft to medium 12 SH 2
stiff, low plasticity, moist, dark yellowish . > 0.28 kg/cm2
brown (ML) (TRANSITIONAL TAILINGS) .penetrometer test
(Continued)

4012.0

Interbedded fine grained sands. ML 43.0
13 SH2O

.2

-45 > 0.28 kg/cm2

penetrometer test

4008.0
47.0-52.0 47.0
Silty CLAY, uniform, medium stiff to stiff, low
to medium plasticity, moist, light to medium

z gray (CL-ML) (SLIMES) 2
0 14 SH2

aCL-ML2

-- 50 (n50 0.28 kg/cm2 penetrometer

test
o,

4003.0

< 52.0- 65.0 52.0
z Silty SAND with trace to little gravel, fine 1.3

grained, poorly graded, loose to medium .15 SH 2

dense, non plastic, little moisture, deep
< reddish brown, ISM) (ALLUVIUM) ....- -

55 .

SM i . i

16 SS 5-6-6 12 1 0 5
-601

3991 5
63.5

Increased sandstone and mudstone 7 ss 12-13-10 23 .-5 Auger TD @ 63.5'. Splitfragments with depth, medium dense, little Spoon TD @ 65.0', finish

-65 moisture B c a @15:40 on 11/04/2005 -

0

0--70

0
a-,

- 75

-

0

0

-80

SCALE: 1 in = 5 ft . LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

0 DRILLER: DATE: 5/10/2006 suo
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RECORD OF BOREHOLE 0713 SHEET 1 of 1
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4049
PROJECT NUMBER: 053-2269, DRILLING DATE: 11/3/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,822.00 E: 2,183,547.00

-0

o
0

0M

SOIL PROFILE
r - 1 4 - r - r I - -T -

DESCRIPTION

SAMPLES

5)
(3
Co
n

MO

d0

ELEV.

DEPTH
(ft)

z

BLOWS
per 6 in

140 lb hammer
30 inch droo

.,x

PENETRATION RESISTANCE
BLOWS / ft 0

10 20 3o 4o

WATER CONTENT (PERCENT)

Wý I Ow ' I W,
20 40 60 80

REMARKS

-5

-10

-15

-20

-25

-30

-35

L40

z0
0

a.
5)

a
I-

z

T
oi

0.0 - 0.5
Silty SAND and gravel, fine to medium
grained sand, subrounded gravel, well
graded, loose, non plastic, dry, reddish

_.rownLSM.L OVIER SOILS.)_ - - -
0.5- 13.0
Silty SAND with intermittent days, fine to
medium grained, poorly graded, loose, non
plastic, moist, yellowish brown to light
reddish brown (SM) (SAND TAILINGS)

Interbedded clays

13.0-27.0
Sandy SILT, very soft, non plastic, moist,
tan to black (ML) (SLIMES)

Increased fines and fine grained sands with
depth

27.0-31.5
Silty SAND with clay and trace gravel, very
soft, non plastic, moist, dark reddish brown
(SM) (TRANSITIONAL TAILINGS)

31.5-36.5
Silty SAND with little gravel, fine grained,
poorly graded, medium dense, non plastic,
little moisture, organics, dark reddish brown
(SM) (ALLUVIUM)

SM

SM

x 4048.5
0.5

4042.0
7.0

4036.0
13.0

4028.5
20.5

4022.0

2 SH

3 SH

1 SS 3-4-4 18
1.5
1.5

2
2

1
2

1.5
T15

2

2
1.5

2

1.5

22

00

b

ML

4

5

6

7

8

9

SS

SH

SS

SH

SS

SH

1-2-1 3 U

U1-2-1 3

C

C

1-1-1 2 N

0.16 kg/cm2 penetrorneter
test

>0.15 kg/cm2
penetrometer test

0.15 kg/cm2 penetrometer
test

Auger TD @ 35.0', Split
Spoon TD @ 36.5', finish
@09:15 on 11/04/2005

27.0

10 1SS1 1-0-0 1 - I

SM

11 SH 2
2

An17 q
- -4-________ v-II-

J1.0

1 1 SS
7-7-7 14

1.5

SM

0

0

U

U13 SS 7-8-8 16 1.

4 - . . .~.. ~-4-~-F +-+-4- tioring completed at .00.2 0.
Boring completed at 36,5 ft.

SCALE: 1 in = 5 ft LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG Ider
DRILLER: DATE: 5/10/2006 .usoodates



RECORD OF BOREHOLE 0714 SHEET 1 of 1

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4039
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/3/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N:6,665,287.00 E: 2,183.168.00

I-

0~~

-0

a
0
I-

_z
o

SOIL PROFILE SAMPLES

DESCRIPTION U3
3-)

0-
Xo0

ELEV.

DEPTH
(ft)

W

z3
z

5)
a.

BLOWS
per 6 in

140 lb hammer
30 inch drop

U-.1(3

PENETRATION RESISTANCE
BLOWS / ft E

10 25 30 40

WATER CONTENT (PERCENT]

20 40 60 80

REMARKS

0.0 - 0.5
Silty SAND with gravel, fine to coarse
grained sands and gravels, well graded,
subrounded to angular, loose, non plastic,
dry, dark reddish brown (SM) (COVER

I SOIL£R

i
SM

ML

0.5-7.0
Sandy SILT, fine grained sand, trace
gravels, little interbedded clays, soft, non
plastic, moist, dark reddish brown (ML)
(TRANSITIONAL TAILINGS)

4038.5
0.5

4032.0

I SS 2-1-3 4 1.5
1.5

)

--5

-10

-15

-20

-25

-30

-35

-40

I I. . 4

z
0
0

0z

7.0 - 13.0
Silty SAND, medium to fine grained, small
amount of gravel, loose, non plastic, little
moisture to moist, reddish brown to dark
reddish brown (SM) (SAND TAILINGS)

13.0-23.0
Increasing silts and moisture with depth
(TRANSITIONAL TAILINGS)

23.0 - 28.0
Sandy SILT with fine sandstone fragments,
fine to medium grained, well graded, stiff,
non plastic, little moisture, dark reddish
brown (ML) (ALLUVIUM)

2 1 SS 1 6-4-4 1 1 5

7.0

SM

I 4026.0
13.0

3 SS 4-5-10 15 L

U

DI

0 v

SM 6-5-5 10__.O~

Q401_6.0 I I

.0 5 SS 6-7-8 15 LIS'2O1.

ML

401 1 0
40110-.fi:: A- -

28.0- 33.0
Silty SAND with fine sandstone fragments,
fine to medium grained, well graded,
medium dense, non plastic, little moisture,
dark reddish brown (SM) (ALLUVIUM)

33.0- 38.0
Sandy SILT with fine sandstone fragments,
fine to medium grained, well graded, stiff,
non plastic, little moisture, dark reddish
brown (ML) (ALLUVIUM)

-- 38.0 - 39.5 -- - -
Silty SAND, medium to coarse grained,
poorly graded, medium dense, non plastic,
moist reddish brown ISM) (ALLUVIUM)

za.u

6ii S1 --
SM

12

17

1.2
1.5

1.2
1.5

0

0

U

U

4006.0
33.0

7 L SS 6-8-9

ML

SM

-I.
.1.

4001.01

3 8 1 SS 8-9-14 23 0 0
Auger TO @ 38.0'. Split
Spoon TD @ 39.5, finish

SCALE: 1 in =5ft . LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHCE:DG-Golder

0DRILLER: DATE: 5/10/2006 Assoc~aes
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RECORD OF BOREHOLE 0715
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/10/2005 AZIMUTH: N/A
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N

SHEET 1 of 2

ELEVATION:• 4046
INCLINATION: -90

6.665.116.00 E: 2.184,856.00
0

z•
CD

SOIL PROFILE SAMPLES
PENETRATION RESISTANCE

BLOWS / ft 0

1P 20 30o o,

WATER CONTENT (PERCENT)

WI " 0 1 W,
20 40 60 80

REMARKS
DESCRIPTION

-0

-5

10

15

-20

-25

-30

35

I4 . - -

0

CD0

to
0

(.9

Lu

D

0

(0
7O

z
0
0
Q_
U)

St

0

z

0)
X0

0)i

0.0 - 3.2
Silty SAND with gravel, coarse sand,
medium to coarse gravel, well graded,
subround gravels, loose, non plastic, dry to
moist, reddish brown (SM) (COVER SOILS)

3.2 - 8.0
Silty SAND with trace gravel, fine grained
sand, poorly graded, very loose to loose,
non plastic, moist, light yellowish brown to
brown (SM) (TRANSITIONAL TAILINGS)

Little clay present.
8.0-11.0
Silty SAND, fine grained, poorly graded,
small amount of interbedded fines, loose,
non plastic, moist, dark reddish brown, dark
yellowish brown (SM) (SAND TAILINGS)

11.0 - 18.0
Sandy elastic SILT with clay, very soft,
plastic, moist, yellowish brown (MH)
(SLIMES)

18.0-23.0
Decreasing fines (TRANSITIONAL
TAILINGS)

23.0- 37.8
Silty SAND with clay, predominantly fine
grained sands, poorly graded, loose, non
plastic, moist to wet, olive gray, dark
yellowish brown (SM) (TRANSITIONAL
TAILINGS)

Becoms very wet, very loose

37.8 -43.0
Silty CLAY with little to some fine grained
sand, soft, low to medium plasticity, moist,
dark yellowish brown (CL-ML) (SLIMES)

Le cn ontinuead on next rnuae

S10

I..

)

I
N

Unconfined Test, UU Test

0.28 kg/cm2
penetrometer test

a 0.28 kg/cm2
penetrometer test

Unconfined Test, UU Test

,-401
SCALE: in = 5 ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 , wodrAPSsociates



RECORD OF BOREHOLE 0715 SHEET2of 2

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4046
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/10/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,665,116.00 E: 2,184,856.00

0.

-40

-45

50

-55

-60

-65

-70

-75

-80

0
0
W

z
0
co

SOIL PROFILE SAMPLES

DESCRIPTION
U0

:3

(-0
(2_

ELEV.

DEPTH
(ft)

x
z,

z

W
CL

BLOWS
per 6 in

140 lb hammer
30 inch dron

N 0

PENETRATION RESISTANCE
BLOWS / ft E

1,0 20 30o 4,5

WATER CONTENT (PERCENT)

W, C0 I W,
604N R Rn

REMARKS

+ t~.,.,.,d +-+--+ +-+-+-i----i---5-5-t ~. . -I 37.8 -43.0
Silty CLAY with little to some fine grained
sand, soft, low to medium plasticity, moist,
dark yellowish brown (CL-ML) (SLIMES)
(Continued)

43.0 - 47.6
Silty SAND with clay, fine grained, poorly
graded, very loose, non plastic, wet, olive
gray (SP-SM) (TRANSITIONAL TAILINGS)

CL-ML

1 7 SS 1-2-1 13 1.5
1.5

4003.0
43.0

SP-SM

qQQR A•, ._^

z
0
0
(,H
a.

zH

U)

N
Ut

47.6- 53.4
Silty CLAY, uniform, soft, high plasticity,
moist, medium yellowish brown (CH)
(SLIMES)

53.4 - 56.2
SILT with clay, trace fine grained sands,
very soft, non plastic, moist, dark olive gray
(ML) (SLIMES)

56.2 - 58.4
Silty CLAY with trace sand, uniform, soft,
low to medium plasticity, moist, dark
yellowish brown (CL-ML) (SLIMES)

58.4 - 63.0
CLAY with silt, medium stiff to stiff, high
plasticity, moist, light olive gray (CH)
(SLIMES)

63.0- 67.0
Sandy SILT with little clay, very fine grained
sands, stiff, non plastic, moist, medium gray
(ML) (TRANSITIONAL TAILINGS)

CH

ML

CL-ML

CH

iFO
47.6

3992.6
53.4

3989.8
56.2

3987.6
58.4

3983.0

18

19

20

21

22

23

24

25

SH

SS

SH

SS

SH

SS

SH

SS

1-2-1

1-2-2

3

4

2
2

1.5

1.5
2

1.5
1.5

2
2

1.5

1.5

.2
2

.1.5
1.5

1-2-2 4i

2-6-7 13

63.0

ML

26

27

28

SH

SS

SS

3979.0
7-7-7

10-7-11

14

18

2

1.5

1.5
1.5

F.

0.20 kglcml penetrometer
test

> 0.28 kg/cm2
penetrometer test

O 0.28 kg/cm2
penetrometer test

Unconfined Test, UU Test-

0.22 kg/cm2 penetrometer
test

Auger TD @ 68.0', Split
Spoon TD @ 69.5', finish
@16:25 on 11/1012005 -

67.0-69.5
Silty SAND with trace gravel, mostly
medium to fine grained well graded sands,
organics, medium dense, non plastic, dark
reddish brown (SM) (ALLUVIUM)

67.0

SM

Boring completed at 69.5 ft.

u SCALE: 1 in = 5 ft LOGGED: RD
I DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG r

DRILLER: DATE: 5/10/2006 AssoCdatesCo



RECORD OF BOREI
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/11/2005
LOCATION: Moab. UT DRILL RIG: CME 75

HOLE 0716 SHEETlof 2

DATUM: ft. amsl ELEVATION: 4056
AZIMUTH: N/A INCLINATION: -90
COORDINATES: N: 6.66536900 E: 2.185.16600

X

I-

0

0

I-

-0

-5

-10

-15

-20

-25

-30

-35

a
0

*0a)

w

DESCRIPTION

SOIL PROFILE

U)
I-)

I

0

0.0

ELEV.

DEPTH
(ft)

of
Co

z

a-
BLOWS
per 6 in

140 lb hammer

0

nw

SAMPLES PENETRATION RESISTANCE
BLOWS / ft 0

1,0 20 3,0 40

WATER CONTENT (PERCENT)

20 40 60 s0

0.0- 2.0
Silty SAND, some gravel, loose, non-plastic,
dry, reddish brown (SM) (COVER FILL)

2.0-8.0
Silty SAND, very loose to loose, non-plastic,
dry, olive gray with some light tan (SM)
(SAND TAILINGS)

IN

on

Co

0

V)

-2l

8.0 - 23.0
SAND with little to some silt, slightly
stratified, loose, non-plastic, dry to moist,
buffto tan (SM) (SAND TAILINGS)

Becomes medium dense.

23.0- 39.8
Silty SAND, little clay, fine grained, slightly
stratified, medium dense, dry to moist, buff
to light yellowish brown (SM) (SAND
TAILINGS)

Becomes loose,

Becomes medium dense.

Becomes loose.

Loc continued on next pane

0O

REMARKS

Start @8:00 am
11/1112005

Split Spoon driven only 12
inches into the ground.

II

0 0

0*

0 0

IN

-40

SCALE: lin=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

*Gomer
WAssociates



RECORD OF BOREHOLE 0716 SHEET2of 2

PROJECT: Moab Tailings. Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4056
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/11/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,665,369.00 E: 2,185,166.00

0
0

0z0

SOIL PROFILE SAMPLES

DESCRIPTION
U)

5)

L)

0

ELEV.

DEPTH
(ft)

(of
zU

z

au
(L

BLOWS
per 6 in

140 Ib hammer
30 inch drop

L)
M

PENETRATION RESISTANCE
BLOWS I ft M

10 2o 3o 4o

WATER CONTENT (PERCENT)

W, 4 0w I W,
?n 4n 60 so

REMARKS

-40

-45

-50

-55

-60

-65

-70

-75

80

I-
0

39.8-41.0
Sandy SILT, some clay, soft, moist, non
plastic, light tan to brown (ML)

i LTRANSITIONALTATtLLN-GS)(_ContinuveLd _-
41.0 - 49.6
Sandy SILT, slightly stratified, loose, moist,
non-plastic, light tan (ML) (SLIMES)

-49. -- 64.0

Silty CLAY, interbedded clay approximately
3" thick, loose, moist, low plasticity, olive
gray to medium yellowish brown (CL)
(SLIMES)

Becomes medium dense.

Becomes loose, wet

64.0- 68.0
Silty SAND, little clay, loose to medium
dense, non-plastic, olive gray to medium
brown ISM) (SAND TAILINGS)

68.0 -571.5
CLAY with some fine grained sand, slightly
stratified, stiff, moist, low plasticity, medium
olive gray to light yellowish brown (CL)
(SLIMES)

ML
ML

ML

CL

ME

39.9

4015.0

4006.4
49.6

4002.5
53.5

3997.0
59.0

3992.0
64.0

3988.0
68.0

3984.5

10
SS 1 3-4- 81.5

21121 III-- Eg 1 .

12

13

SS

SH

9 SH

3-4-8 1 1.5
1.5

2

1.5
1._514 SS 3-3-5 8

1.7
2

0

0

a

15 SS 5-5-6 11 1 - a

SM

CL
16

17

SS

SH

6-6-7 1 1.5
1.5

1.5
2

71.5-74.0 71.5
Silty SAND, some clay, slightly stratified,
loose, moist, non-plastic, yellowish brown SM
(SM) (SAND TAILINGS) 1*..!

3982.0
74.0 -75.0
CLAY, some silt,stiff, low plasticity, moist,
light olive brown (CL) (SLIMES)
75.0- 76.5
Silty SAND with trace gravel, fine to medium
grained, medium dense, moist, non-plastic,
dark re insh bown ISMt (ALLUVIUM

Boring completed at 76.5 ft.

CL r/A 74.03981.0
184S 4- 55 10 I

75.0
19 SS ý-8-10 18 1.5

E
Auger TD @75'. Split
Spoon TD @76.5'
Finish @3:25 pm on
11/11/2005

Hole back filled with
cuttings.

SCALE: 1 in=5ft LOGGED: RD
I DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

0 DRILLER: DATE: 5/10/2006 d mssocItes
M)



RECORD OF BOREHOLE 0717 SHEET1 of 3
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4055
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/29/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: ,664,496.00 E: 2,185,362.00

-0

-5

-10

-15

-25

-30

-35

-40

0
0I
I-
w

z
0

SOIL PROFILE

DESCRIPTION
U)
Z)0

SAMPLES

TO
'0

-0

ELEV.

DEPTH

Xz
Q_
>-

BLOWS
per 6 in

140 lb hammer
30 inch droD

Lw

PENETRATION RESISTANCE

BLOWS / ft 0

10 20 30 40

WATER CONTENT (PERCENT:

2n 40 An en

REMARKS

0.0- 2.0
Silty SAND, some gravel, loose, non-plastic,
dry, reddish brown (SM) (COVER FILL). SM

40nr n

2.0 -13.5
Silty SAND, trace clay, loose, non-plastic,
dry, olive gray, brown (SM) (SAND
TAILINGS)

2.0

4045.5
9.5

1.

2

*SS

SS

Start @7:25 am
11/29/2005

4-4-4

(31

SM

2-4~4_(j 1.5
1.5

Becomes moist.

4041.5 I
13.5- 17.0
SILT with some sand and trace clay, firm,
non-plastic, dry, olive gray, brown (ML)
(TRANSITIONAL TAILINGS)

13.5
3 S 3--4 8 1.33SS 3-4-41.5

ML

03

03

Cit

{3
02

Z,,I

4038.0

1 )

17.0-22.0 17.0
Silty SAND, little clay, slightly stratified, fine
grained, medium dense, non-plastic, moist.
dark yellowish brown (SM) (TRANSITIONAL
TAILINGS)

SM

4033.0

]SS 5-4-8 • L512 1.5 0

22.0 -43.0
Silty SAND, dense, fine grained, non-plastic,
moist, yellowish brown ISM)
(TRANSITIONAL TAILINGS)

22.0

5 SS 7-19-25 44 1.5
1.5 0

I-

0(2
0

0

Cu

0
7

0i

I

4026.5
28.5

Becomes medium dense.

SM

6

7

.8

SS 5-6-6 12 1.5 0o1

SS 5-7-5 12 1.5
1.5 U

SS 4-5-6 [ [ 5 0o0'

SCALE: 1= 5 ft LOGGED: RD

DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG (der
DRILLER: DATE: 5/10/2006



RECORD OF BOREHOLE 0717 SHEET2of 3
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4055
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/29/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,496.00 E: 2,185,362.00

0~

0
0

Lu

1.9
z

0
2

SOIL PROFILE

DESCRIPTION
00
(-3
00
:0

SAMPLES

0 TELEV.

DEPTH
(f)

03

z

0~
BLOWS
per 6 in

140 lb hammer
30 inch drop

I-

w

PENETRATION RESISTANCE
BLOWS /nfol

10 0 3,0 40

WATER CONTENT (PERCENT)

W,.I Ow I W
20 40 60 80

REMARKS
N

-40

-45

-50

-55

-- 60

-65

70

C

U

U

U

U)

E 0

II

E

-75

0

0

10
-80

0
co

SCALE: 1 in = 5 ft
DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

( Ioder
'Associates



RECORD OF BOREHOLE 0717 SHEET3of 3
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4055
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/29/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,496.00 E: 2,185,362.00

ia
0
W

z
0
0,

SOIL PROFILE SAMPLES
, 7 t +-r---r

DESCRIPTION
(n
U,
5' S0

ELEV.

DEPTH
(ft)

(0,W,
W

D

0,
a.

BLOWS
per 6 in

140 lb hammer
30 inch droo

I-

n,"

PENETRATION RESISTANCE
BLOWS / ft 0

1. 2.0 3.0 40

WATER CONTENT (PERCENT)

2n 4- As en

REMARKS

-80

-85

-90

-95

- 100

- 105

-110

-115

- 120

77.0 - 83.0
Sandy SILT, little clay, loose, non-plastic,
wet, grayish brown (ML) (TRANSITIONAL
TAILINGS) (Continued) ML

3979 n

00

On

83.0 - 91.0 83.0
SILT, some clay; trace to some fine grained
sand, slightly stratified, stiff, medium
plasticity, moist, olive gray (ML) (SLIMES)

ML

I I I I 1 3964.0

~17

18

19

SS 1 4-8-10 18 1.5 I

SS 12-12-11 23

SH91.0- 95.0
Sandy SILT, some clay, slightly stratified,
hard, plastic, moist, gray (ML)
(TRANSITIONAL TAILINGS)

91.0 2

1.5
1.5

ML

20 1 SS 1 12-15-16 31 I
,QRn 0
3960095.0- 96.5

Silty SAND, trace gravel, very dense, fine to
medium grained, non-plastic, moist (SM)
tALLUVIUM)

Boring completed at 96.5 ft.

SM I
r = i =

21 SS 13-26-28 v50 0.83
11.5 0 >-I

___ ~t 111
Auger TO @95'. Split
Spoon TO @96.5'
Finish @11:25 am on
11/29/2005

Hole back filled with
cuttings.

0

0

0
a-

SCALE: 1 in = 5 ft LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG
DRILLER: DATE: 5/10/2006



RECORD OF BOREHOLE 0718 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4036
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/5/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab. UT DRILL RIG: CME 75 COORDINATES. N: 6 665.04600 E: 2184.138.00, ,

-0

-5

-10

-15

-20

-25

-30

-35

40

0

0o

I-:

0

SOIL PROFILE

DESCRIPTION
5,

0.0-9.0
Silty SAND, some gravel, fine to medium
grained, loose, non-plastic, dry, dark reddish
brown (SM) (COVER FILL)

SAMPLES

SM

9.0-19.0
Elastic SILT, trace to little sand, some clay,
very soft, moist, dark yellowish gray (MH)
(SLIMES)

MH

o

0

t5

'v

!-n

206 (.9

ELEV.

DEPTH
(ft)

X

zo
0.
I-

BLOWS
per 6 in

140 lb hammer
30 inch drop

N
0.w=

I

2

3

4

SS

SH

SS

SH

3-4-6

3-2-2

9.0

4017.0

10

4

0

0

5 SS 0-0-0

6

-r 4-,-,
w

SH

0-0-0

PENETRATION RESISTANCE

BLOWS / ft 0

1P 20 30 4O

WATER CONTENT (PERCENT)

w0 0 I W,
20 40 60 80

19.0-33.4
Silty CLAY, very soft, low to medium
plasticity, moist, reddish brown to dark
yellowish brown (CL) (SLIMES).

33.4 - 36.4

CLAY, trace silt, moderate stratification,
very soft, high plasticity, moist, olive gray
(CH) (SLIMES)

19.0

REMARKS

115

2
2

1.5
15

2

1.5
1.51

2

1.5

2
2

1.5
-.5

2

1.5

2

1.5

1-5

2

1.5

12
2

1

Start @9:25 am
12/512005

Weight of hammer for 1.5
feet.

Weight of hammer for 1.5
S feet.

II I

E

0-0-0 0
Weight of hammer for 1.5
feet.

0

CL

0-0-0 0 1 -IC

0

C

Weight of hammer for 1
feet.

0-0-2 2

4002.6
33.4

E

CH

MH

0-0-1 1

3997.6
38.4

Log continued on next page

w
0

0M

SCALE: 1 in =5 ft

DRILLING CONTRACTOR: Boart Longyear

DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006

IGolder( Asonwiate



RECORD OF BOREHOLE 0718
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 12/5/2005
LOCATION: Moab. UT DRILL RIG: CME 75

DATUM: ft. amsl
AZIMUTH: N/A
COORDINATF1" N'

SHEET 2 of 2

ELEVATION: 4036
INCLINATION: -90

665,046.00 E: 2,184,138.00
CO)R1ATS N:-

a-

0~

-40

-45

-50

-55

-60

-65

-- 70

a
0
I-

z

0
co

SOIL PROFILE SAMPLES

DESCRIPTION on=1 10

0*

ELEV.

DEPTH
(ft1 z

BLOWS
per 6 in

140 lb hammer
30 inch drop

I-
I-

w

PENETRATION RESISTANCE

BLOWS / ft 0
10 2,0 .30o 40

WATER CONTENT (PERCENT)

W, I 0w I W,
1. An n n

REMARKS

38.4-41.5
Clayey SILT, very soft, high plasticity, moist,
light olive gray to olive brown (MH)

SLSLIMES).(_Continuedg - - - --
41.5- 43.0
Silty SAND, some organics, medium dense,
moist ISM) (ALLUVIUM)

Boring completed at 43 ft.

MH

SM

3994.5
41.5

17 SS 8-10-10 20 1.5I 1 1 1.5 0 I

''-~-- I +I +I + I- - Auger TD @41.5% Split
Spoon TD @43'
Finish @11:00 am on
12/5/2005

Hole back filled with
cuttings.

-75

-80

SCALE: lin=5ft

DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 (GoderWUssoodates



RECORD OF BOREHOLE 0719 SHEET1 of 2

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4035
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/29/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,736.00 E: 2,184,391.00

-o

-10

-15

-20

-25

30

-35

,40

0-
0

Z

0
M

SOIL PROFILE SAMPLES

uJ

DESCRIPTION U)

C)
It,
0~
<0

to

ELEV.

DEPTH
(ft)

W

z

wu
n_

BLOWS
per 6 in

140 lb hammei
30 inch drop

N
C-)

PENETRATION RESISTANCE
BLOWS I ft E

S 10 20 30 40

WATER CONTENT (PERCENT

W I O I W,
20 40 60 80

REMARKS

0.0 - 4.0
Silty SAND, some gravel, loose, non-plastic,
dry, dark reddish brown (SM) (COVER FILL)

SM

anvi 0
+ -?. jý ~* 4

4.0-16.5
Silty SAND, little clay, loose, non-plastic,
moist, dark reddish brown (SM) (SAND
TAILINGS)

4.U
2

3

4

5

6

SS

SN

SS

SH

SS

SN

3-3-3

1-2-2

0-0-1

6

4

1.5
1.5

2

1.5

1.

2

0.5
1.5

0.5
2

.

a

SM

I

401I0

0)

IE

16.5 - 39.0
Silty CLAY, trace sand, very soft, low
plasticity, moist, dark yellowish brown, gray
to black (CL) (SLIMES)

CL

'7 7

8

9

10

12

13

14

15

16

Ss

SN

SS

SN

SS

SN

SS

SN

SS

SH

0-0-0

0-0-0

O-0-0

0-0-0

0-0-0

0

0

0

*0

lb.b 1.5,
1.51

2

1.51
1.51

0.5
2

1.51
1.5

2

1.51
1.5

2

1.51
1.5

2

Im

I,

Start @1:50 pm
11129/2005

Weight of hammer for 1.5
feet.

Weight of hammer for 1.5
feet.

Weight of hammer for 1.5
feet.

Weight of hammer for 1.5
feet.

Weight of hammer for 1.5
feet.

Im

Im

30060
39.0

CL

Loa continued on next caae

SCALE: 1 in = 5 ft LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

0DRILLER: DATE: 5/10/2006 WSA--sso.ddates
mo



RECORD OF BOREHOLE 0719
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/29/2005 AZIMUTH: N/A
L OCATION: Moab. UT DRILL RIG: CME 75 COORDINATES: N:

SHEET 2 of 2

ELEVATION: 4035
INCLINATION: -90

88 3 ilE: 2.184.391.00t
LOCATION: Moab UT DRILL RIG: CME 75 COORDINATES: N: 664 736 00 E: 2 184 391.00

0

CD
0.

I-

F-

0~

-40

-45

-50

-55

-60

-65

-70

-75

80

0
0
I
F-

0
So

1 C r 1 - , - , -r - -r -

DESCRIPTION
0)
0
Co.

SOIL PROFILE

U

-0

ELEV.

DEPTH
(ft)

Wa,,

0z

Co BLOWS
per 6 in

140 lb hammer
30 inch drop

N
0
Co

SAMPLES PENETRATION RESISTANCE

BLOWS / ft E
10 2,0 3,0 40

WATER CONTENT (PERCENT)

W,' I 0w I W,
20 41 60 so

39.0 -47.0
Silty CLAY, very soft, low plasticity, wet,
olive gray (CL) (SLIMES)(Continued)

0)

0)

5)

U)

CL

'7

17

18

19

20

21

SS

SH

SS

SH

SS

0-0-0 0

3988.0
47.0 -49.0
Clayey SILT, slightly stratified, very soft, low
plasticity, moist, olive gray (ML) (SLIMES)

49.0-51.5
Silty SAND, fine grained, some organics,
medium dense (SM) (ALLUVIUM)

ML

SM

41.0

3986.0
49.0

1-1-I

S 8-10-15

1.5

2
2

1.5

2

0.7
1.5

2

25

0

IN

Boring completed at 51.5 ft.

Weight of hammer for 1.5_
feet.

Auger TD @50', Split
Spoon TD @51.5'
Finish @4:40 pm on
11/2912005

Hole back filled with
cuttings.-

REMARKS

SCALE: 1 in=5ft LOGGED:RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG Golder
DRILLER: DATE: 5/10/2006 dAssodates



RECORD OF BOREHOLE 0720 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4059.5
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab. UT DRILL RIG: CME 75 COORDINATES: N: 6.663.921.00 E: 2.184.024.00

I-

-0

-5

-10

-15

-20

-25

-30

-35

40

0
0.

LU
ul

z

0
Co

SOIL PROFILE
V r~, flrr

DESCRIPTION

SAMPLES

Un
C-,
5,

1(L0
<0
(0

ELEV.

DEPTH
(ft)

,u

o3
0W
Q_

BLOWS
per 6 in

140 lb hammei
30 inch drop

N
C~2
U..

PENETRATION RESISTANCE
BLOWS / ft E

10 20 30 40

WATER CONTENT (PERCENT:

WI I W,
20 40 60 80

REMARKS

0.0 - 0.6
Silty SAND, some gravel, subrounded
gravel, loose, non-plastic, dry, medium

Ireddish brown ISMlI COVER FILLt

SM

/
0.6 - 18.0
Silty SAND, fine grained, slightly stratified,
loose to medium dense, non-plastic, dry.
yellowish brown to buff (SM) (SAND
TAILINGS)

SM

4058.9
0.6

40L41.5
18.0

24.0

1 S1 7-7-7 ýEil 0

2 SS 3-4-4 1 1 5

Start @12:20 pm
11/512005

On

0

3
1SS 4-4-4 j :8 EQ. 8T.5

0,

0

18.0-24.0
Silty SAND with interbedded clay, loose,
non-plastic: poorly graded, moist, yellowish
brown (SM) (TRANSITIONAL TAILINGS)

24.0- 29.0
Decreasing fines (SAND TAILINGS)

29.0- 34.0
Increasing fines (TRANSITIONAL
TAILINGS)

34.0- 38.0
Sandy SILT, some clay, poorly graded,
medium dense, non-plastic, moist, dark
yellowish brown (ML) (TRANSITIONAL
TAILINGS)

38.0 - 42.0
SILT with trace sand, stiff, non-plastic,
moist, dark yellowish brown (ML) (SLIMES)*

Log continued on next page

011 2-2-4 iI5 0
SM

S I 4-4-5 I10.o
I

SM

JI. 4030.5
7[7T:29.0-

62-2-3 1.5 It

SM

MIL

CMIL

4025.5
34.0

4021.5
38.0

7-7-86_ 15 0.7
1.5

6-6-8- 1

SCALE: 1 in = 5 ft LOGGED: RD
I DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG
.o DRILLER: DATE: 5/10/2006 Associates



RECORD OF B
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005
LOCATION: Moab, UT DRILL RIG: CME 75

OREHOLE 0720
DATUM: ft. amsl
AZIMUTH: N/A
COORDINATES:

SHEET 2 of 2

ELEVATION: 4059.5
INCLINATION: -90

663.921.00 E: 2.184.024.00N:J
0
0
W

02z
X
0
'0

SOIL PROFILE SAMPLES

DESCRIPTION
U) TQ.

10

C9

bLEV.

DEPTH
(ft)

c2

z

0~
3-
I-

BLOWS
per 6 in

140 lb hammer
30 inch drop

0=
aw

PENETRATION RESISTANCE
BLOWS I ft h

1,0 25 30 40

WATER CONTENT (PERCENT)

W, ' Ow IW,
20 40 60 80

REMARKS

38.0 - 42.0
SILT with trace sand, stiff, non-plastic,
moist, dark yellowish brown (ML) (SLIMES)
(Continued)

(U

0

42.0 -48.0
Silty SAND, poorly graded, loose,
non-plastic, wet, dark gray (SM) (SAND
TAILINGS)

0

0)

a)

0
U)

45.U - 50.0
Silty CLAY, stiff, medium plasticity, reddish
brown to dark gray (CL) (TRANSITIONAL
TAILINGAS)

50.0 - 57.6
SILT with trace to little fine grained sand,
loose, non-plastic, moist to wet, gray to dark
gray (ML) (SLIMES)

57.8- 63.5.
Silty SAND, some clay, poorly graded,
non-plastic, loose, moist, gray (SM) (SAND
TAILINGS)

63.5- 65.0
Silty SAND, trace gravel, fine grained,
poorly graded, root fragments, medium\ dense, non-plastic, moist, dark reddish
h,.n..,n l•ut CCI I I IVII1 IM\

II

I0

0

0A 0

-60

10 1

I-

0

C-,

F_
03
0

-65

-70

-75

Boring completed at 65 ft.brown ........ IUMI

Auger TD @63.5'. Split
Spoon TD @65'
Finish @2:35 pm on
11/5/2005

Hole back filled with
cuttings.

-80

SCALE: 1 in = 5 ft LOGGED: RD".

DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG - der
DRILLER: DATE: 5/10/2006 Aoc= e



RECORD OF BOREHOLE 0721 SHEET 1 of 2
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4057.5
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005 AZIMUTH: N/A, INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,664,231.00 E: 2,183,771.00

a
0

z
o

SOIL PROFILE SAMPLES

DESCRIPTION
U)
0-
U)
D3

(.1
0D

ELEV.

DEPTH
(ft).

Q3

z

Lu
CL

BLOWS
per 6 in

140 Ib hammer
30 inch drop

N
C-)W
Of

PENETRATION RESISTANCE
BLOWS / ft E

10 20 " 30 40

WATER CONTENT (PERCENT)

W.I . 0w W,
20 40 60 55

REMARKS

-0-

-5

-10

-15

-20

-25

-30

-35

7 40

0.0 - 0.6
Silty SAND, some gravel, subrounded,
loose, non-plastic, dry, reddish brown to
bainh rud lftMl tCflVER PII I i
0.6 - 8.0
Silty SAND, little gravel, fine to medium
grained, medium dense, non-plastic, dry to
moist, reddish brown (SM) (SAND
TAILINGS)

SM

SM

4056.9
0.6

Start @7:35 am
11/5/2005

I1I SS 1 9-11-11 22 -, U

U

8.0 - 29.5
Silty SAND, medium dense, non-plastic, dry
to moist, dark yellowish brown (SM) (SAND
TAILINGS)

Becomes loose, slight stratificati6n.

If
7a
U)

SM

_4049.5
8.0

4044.0
13.5

4028.0
29.5

4023.0
34.5

4020.0
37.5

3 SS 4-4-4 1.5

4 SS 3-44

2

U

U

U

U

SS 12-12-11 2 3

5 SS 2-3-4 L155

,0

0

CD

0~

0D

29.5- 34.5
Silty CLAY, trace sand, very soft, low
plasticity, moist, medium gray to reddish
brown (CL) (SLIMES)

CL

34.5 - 37.5
Silty SAND, trace clay, very loose,
non-plastic, moist, medium gray to reddish
brown (SM) (SAND TAILINGS)

37.5 - 54.0
Silty CLAY, little sand, very soft, low
plasticity, moist, medium gray to reddish
brown (CL) (SLIMES)

Loa continued on next #aae
/

6

7

8

9

SS

SH

SS

SH

1-2-2 4

1 ~0<j

1.5
1.5

2
2

1.5

2
2

I

SM

CL
10 SS 1-1-1 1i2 71

SCALE: 1 in = 5 ft LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

0 DRILLER: DATE: 5/10/2006 O usoodateS



RECORD OF BOREHOLE 0721
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/5/2005 AZIMUTH: N/A
LOCATION: Moab. UT DRILL RIG: CME 75 COORDINATES: I,

0 T-.

wgt

a
0

I,-
o
z

0

SOIL PROFILE SAMPLES

Uo
D

0_

10

ELEV.

DEPTH
(ft)

w

z

nU BLOWS

per 6 in N

140 lb hammer
,)Lu

-40

Silty CLAY, little sand, very soft, low
plasticity, moist, medium gray to reddish
brown (CL) (SLIMES)(Continued)

2
2

Becomes soft.

- 45

- 50

-55

SCALE: 1in=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006



RECORD OF BOREHOLE 0722 SHEET 1 of 2

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4055.5
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/4/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: MoabUT DRILL RIG: CME 75 COORDINATES: N:6,664,541.00 E: 2,183,519.00

F- -
a.-

-0

-5

0

0
z
n-

0
co

SOIL PROFILE SAMPLES

DESCRIPTION
(n
0
Co
D (.9

ELEV.

DEPTH
(ft)

z

0~

H

BLOWS
per 6 in

140 Ib hammer
30 inch dro.

0

Lu,?,

PENETRATION RESISTANCE
BLOWS / ft h

10 2 30o 4V

WATER CONTENT (PERCENT)

W(I 0w A W,

REMARKS

I _ - .' I- :F. I. :i ____________

-10

-15

-20

25

-30

-35

-40

U)

I
_0

U.5 -0.4
Silty SAND, some gravel, well graded,
subrounded, loose, non-plastic, dry, reddish

i brows LSM.COVER FILL.L- - -_-
0.4-15.0

• Silty SAND, poorly graded, medium dense
to loose, non-plastic, moist, light buff tan to
medium brown (SM) (SAND TAILINGS)

15.0- 22.0
SAND, some clay, fine grained, very loose,
non-plastic, moist, light buff to medium
brown (SM) (SAND TAILINGS)

22.0 - 27.5
SAND, little clay, poorly graded, loose,
non-plastic, moist, light to medium gray (SP)
(SAND TAILINGS)

27.5 - 38.0
Silty SAND with gravel, some clay, medium
dense, dark reddish brown (SM) (SAND
TAILINGS)

Becomes very loose, increasing fines
(TRANSITIONAL TAILINGS)

38.0 - 40.0
Silty CLAY, trace sand, very stiff, high
plasticity, moist, medium reddish brown
(CH) (SLIMES)

1 SSi 7-6-6 B 1

SM

2 SS 3-3- c IIII

ON

'... . i 0.4

31SS 2-3-3 6 0.7
4040.5

15.0

0 10

SP

4 SS 2-2-2 1 4

Start @9:40 am
11/4/2005

Auger TD @38.5% Split

4033.5
22.0

5

SP
SS 4-3-4 7 1.5

1.5

0

0

0

4028.0
27.5

6

7

SS 1 15-9-6 1 15 1.5

1.5

0 U

SM

CH

4022.0
33.5

4017.5
38.0

4015.5

SS 3-2-2 4

1 1

8 1 SS 1 8-99 8 1.5 I I .. G i

LrSCALE: 1 in =5ft LOGGED: RD
DRILLING CONTRACTOR: Boart Longyear CHECKED: DLG

' DRILLER: DATE: 5/10/2006 o es



RECORD OF BOREHOLE 0722
PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/4/2005 AZIMUTH: N/A
LOCATION: Moat), UT DRILL RIG:. CME 75 COORDINATES: N

SHEET 2 of 2

ELEVATION: 4055.5
INCLINATION: -90

6,664.541.00 E: 2.183,519.00

F-

-40

-45

-50

-55

-60

-65

-70

-75

a
0

12
z
x
02n

-SOIL PROFILE SAMPLES

DESCRIPTION
Co
(.2
03

6_

11

ELEV.

DEPTH
(ft)

W

z

BLOWS
per 6 in

140 lb hammel
30 inch dron

N
w
X,

PENETRATION RESISTANCE
BLOWS / ft 0

1P0 2o 3o 4o

WATER CONTENT (PERCENT)

W'F_ I 0W 1,
20 40 60 80

REMARKS

......... +
40.0-41.0
Silty SAND, some organics, dense,
non-plastic, moist, brown (SM) (ALLUVIUM).

Boring completed at 41 ft.

SM I.. I 9 SH !1 Spoon TD @40'
Finish @11:07 am on
1114/2005

Hole back filled with
cuttings.

0
(0

C)

a:
D

e

I
-80

SCALE: 1 in=5ft
DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 (,GolderAssociates



RECORD OF BOREHOLE 0723 SHEET 1 of 1

PROJECT: Moab Tailings Impoundment DRILLING METHOD: 3.25" ID HSA DATUM: ft. amsl ELEVATION: 4041
PROJECT NUMBER: 053-2269 DRILLING DATE: 11/3/2005 AZIMUTH: N/A INCLINATION: -90
LOCATION: Moab, UT DRILL RIG: CME 75 COORDINATES: N: 6,665,132.00 E: 2,183,294.00

0~~

-0

-5

-10

-15

-20

-25

-30

-35

0
I-

0
m

SOIL PROFILE

w

SAMPLES

DESCRIPTION U)

03 ELEV.

DEPTH
(ft)

M

z

0W
a-

BLOWS
per 6 in

140 lb hammer
30 inch drop

N
(~2
Si

PENETRATION RESISTANCE
BLOWS / hE

1,0 20o 3,0 40

WATER CONTENT (PERCENT)

W I W,
20 40 60 an

REMARKS

0.0 - 0.7

Silty SAND, some gravel, well graded,
subrounded to angular, loose, non-plastic,
dry dark reddish brown (SM) (COVER FILL)w" II • ............. i-- i m• w Ii

U)

X)
0

0.7- 12.0
Silty SAND, some clay, fine grained, soft,
high plasticity, moist, dark tan (SM)
(TRANSITIONAL TAILINGS)

12.0- 23.5
Silty SAND, little gravel, loose, non-plastic,
moist, reddish brown (SM) (TRANSITIONAL
TAILINGS)

23.5 - 33.0
Silty SAND, little to some gravel,.
interbedded sand, loose, moist, reddish
brown (SM) (TRANSITIONAL TAILINGS)

33.0 T 40.0
Silty SAND with gravel, some weathered
rock fragments (nearly equal portions of
gravel, sand, and fines), medium dense,
non-plastic, dry to moist, reddish brown
(SM) (ALLUVIUM)

SM

SM

4040.3
0.7

2

SH

SH

2

2
2

SM I.

40..269.0_
12.0

40l17.5
23.5

4•o08.0
33.0

3] SS 3-4-3 
7 1 (•

4ISs

Start @2:10 pm
11/3/2005

5-5-8 113 1.-5

5 SS 4-6-7 13 ,1.5 0

U

U

U

I- -4 ->)

SM

:6 ESS 6-6-9 15 1.5-5

7 Sl 8-11-12 2 3

SM

0

0
-40

8 SS 14-15-16 31 U
I I . I ý 1.5

I
Auger TO @38.5', Split

4 1-4-
WI _____ I _____ [ n,,,,v,~rsvvC.vCt I-1------i _______ i........i ____ i _______________________

0
x

0
a-

SCALE: 1 in=5ft

DRILLING CONTRACTOR: Boart Longyear
DRILLER:

LOGGED: RD
CHECKED: DLG
DATE: 5/10/2006 ( ir IderAmuzcwes
DATE: 5/10/2006 WAssoclates



Appendix B

Test Pit Logs



~GoMderAssociates
Partly

Temp: 85 F Weather: Cloudy
Equipment: Caterpillar 416 with a 2' bucket
Location Moab, Utah

FIELD TEST PIT LOG

Engineer: J. Obermeyer
Contractor S.M. Stoller
Elevation -

Feet

Operator: Randy Test Pit: 0621 (GATP-01)
Date 8/24/2005

Datum Ground Surface Job No. 053-2269

0 I I I I I2 I I I I I I.4 I I I6 I I I I I8

-0

-5

-10

-15

-20

a-:'g

Samples

No Depth

1 Comiosite

2 Comrosite

3 Composite.

4 Composite.

5 Composite
-----------------------------------

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

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-2.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bNcket

4 Bulk Track-hoe bucket
(2.0-7.0) Silty SAND and Silty CLAY (SM, CL), tan, dark 5 Bulk Track-hoe bucket
yellowish brown, olive, loose, moist, medium to fine grained sand
(Interbedded SAND and TRANSITIONAL TAILINGS). Special Notes:

Samples collected represent materials from the test pit necessary for
(7.0-13.0) Intermittent Silty SAND, mostly clayey SILT, and silty index testing.
CLAY (SM, MH, CL), dark yellowish brown, olive, gray, fine
grained sands, moist, loose (Interbedded TRANSITIONAL
TAILINGS and SLIMES).

J:\05J065\O53-2269 Moab\Geotechnicalinvestlgaton2OO5\Test pht logs Updated 7-2G0O6\Test Pit GATP-O1 .d~o



GATP-01 Test Pit Picture

1. Photo of GATP-01 from ground surface.

-2- P
J:05,JOBS\053-2269 Moab\Geotechnicallnvestgation2005\Test pht logs Updated 7-20-06\Test Pft GATP-01.doc



Temp: 85 F Weather: Partly Cloudy
Equipment: Caterpillar 416 with a 2' bucket
Location Moab, Utah

FIELD TEST PIT LOG

Engineer: J. Obermeyer Operator: Randy
Contractor S.M. Stoller
Elevation -- Datum Ground Surface

Feet

Test Pit: 0622 (GATP-02)
Date 8/24/2005
Job No. 053-2269

I I0 I I I I2 I I I I I I4 I I I I66 I I I 18

-0

-5

Samples

No Depth

1 Comiosite

2 Coinosite

3 Composite.

4 Composite.

5 Composite

-10

-15

-20

i i____________ *

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-2.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(2.0-13.0) Silty SAND and minor Clayey SILT (SM, MH) , tan, 5 Bulk Track-hoe bucket
yellowish brown, olive, loose to medium dense, dry to lightly I I
moist, medium to fine grained. Sands and Silts consolidated with Special Notes:
increased depth. Some intermittent, interbedded cohesive silty Samples collected represent materials from the test pit necessary for
clay lenses (SAND TAILINGS). index testing.

- 1-
J:\O5JOBS\053-2269 Moab\Geotechnica~investgation2OO5\Test pft logs Updated 7-2O-O6\Test Pit GATP-02.doc



GATP-02 Test Pit Pictures

1. Photo of GATP-02 from ground surface.

2. Photo of GATP-02 cuttings on the ground surface.

-2-
J:\OSJOBS\053-2269 Moab\Geoytechnicainfvestigation2OO5\Test pit lops Updated 7-2G-06\Test Pit GATP-02.doc



WA= =p*
Temp: 22 F Weather: Partly Cloudy
Equipment: Caterpillar 320BL with a 2' bucket

Location Moab, Utah

FIELD TEST PIT LOG

Engineer: R. Di Donato Operator: Chris
Contractor K-Sue Construction

N 6665394,
Elevation 4043 ft Datum E 2183378

Feet

Test Pit:
Date

Job No.

0623 (GATP-03)
12/08/2005

053-2269

I0 2
I I 1 I I4 I I I I6 I I I I I8

-0

-5

-. 10

-15

-20

'1~

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

4 15.0-20.0 ft.

5 Composite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
I

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
I Bulk Track-hoe bucket

(0-3.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(3.0-10.0) Silty sandy CLAY (CH), tan, dark yellowish brown, 5 Bulk Track-hoe bucket
olive, firm, high plasticity. (SLIMES) I I

Special Notes:(10.0-15.0) Silty SAND and Silty CLAY (SM, CL) , tan, dark Sample Number 5 excludes cover fill material and is comprised of
yellowish brown, olive, loose, moist, medium to fine grained primarily tailings.
sand. (TRANSITIONAL TAILINGS)

(15.0-20.0) Sandy SILT (ML), dark yellowish brown, fine grained,
moist, firm. (TRANSITIONAL TAILINGS)

-1I-
J:'05J065\053-2269 Moab\Geotechnicallnvestiation2005\Test pit logs Updated 7-20-OO\Test PRt GATP-03.doc



GATP-03 Test Pit Picture

1. Photo of GATP-03 from ground surface, approximately 10 feet bgs into excavation.

-2-
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2Gold~erAsso tes
Temp: 21 F Weather: Partly Cloudy
Equipment: Caterpillar 320BL with a 2' bucket

Location Moab, Utah

FIELD TEST PIT LOG

Engineer: R. Di Donato Operator: Chris
Contractor K-Sue Construction

N 6664450,
Elevation 4056 ft Datum E 2183650

Feet

Test Pit:
Date

Job No.

0624 (GATP-04)
12/08/2005

053-2269

I0 I I I I I2 I I I I I4 I I* I I6 I I I I I8

-0

-5

U

-10

-15

-20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

4 15.0-20.0 ft.

5 Composite

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-3.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(3.0-20.0) Silty SAND and minor Clayey SILT (SM, MH), tan, 5 Bulk Track-hoe bucket
yellowish brown, olive, loose, dry to moist, medium to fine I
grained. (SAND TAILINGS) Special Notes:

Sample Number 5 excludes cover fill material and is comprised of
primarily tailings.

-1-
JAO05JB0S\053-2269 Moab\Geotechnicalinvestlgation2005\Test pit logs Updated 7-20-06\Test Pit GATP-04.doc



GATP-04 Test Pit Picture

1. Photo of GATP-04 from ground surface.

-2-
J:\05JOBS\053-2269 Moab\Geotechnlcallnvesligation2005\Test pit logs Updated 7-20-O6\Test Pit GATP-04.doc



FWGolder
AssociAtes

FIELD TEST PIT LOG

Temp: 21 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0625 (GATP-05)
Equipment: Caterpillar 320BL with a 2' bucket Contractor K-Sue Construction Date 12/08/2005

Location Moab, Utah
N 6664650,

Elevation 4042 ft Datum E 2184100 Job No.

Feet

053-2269

I I I I I I I I I I I I I I I I I I I I I
0 2 4 6 8

-0

-5

LL

-10

-15

-20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

LL+
4 15.0-20.0 ft.

5 1 Composite

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

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-4.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(4.0-11.0) SAND with little clay and silt (SM), gray, olive, dark 5 Bulk Track-hoe bucket
yellowish brown, loose, moist, fine grained. (SAND TAILINGS) I I

Special Notes:
(11.0-20.0) Clayey elastic SILT with some fine grained sand Sample Number 5 excludes cover fill material and is comprised of
(MH), olive, plastic fines, moist. (SLIMES) primarily tailings.

-1-
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GATP-05 Test Pit Picture

1. Photo of GATP-05 from ground surface.

-2-
J:\05JOBS\053-2269 Moab\Geotechnlcallnvestlgation2005\Test pit logs Updated 7-20-06\Test Pit GATP-05.doc



Assoaaes
Temp: 20 F Weather: Partly Cloudy
Equipment: Caterpillar 320BL with a 2' bucket

Location Moab, Utah

FIELD TEST PIT LOG

Engineer: R. Di Donato Operator:
Contractor K-Sue Construction

Elevation 4034 ft Datum

Feet

Chris Test Pit: 0626 (GATP-06)
Date 12/08/2005

N 6664900,
E 2184400 Job No. 053-2269

0 2
SI I I I4 I I I I6 S I I I I8

-0

-5

L-

-10

-15

-20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

4 15.0-20.0 ft.

5 Composite

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-5.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(5.0-20.0) Silty SAND, Clayey SAND and Silty SAND with clay 5 Bulk Track-hoe bucket
(SC, SM), some interbedded silty clay layers also present, gray, I
olive, reddish brown, loose, moist, fine grained. Intermixed Special Notes:
transitional material. (TRANSITIONAL TAILINGS) Sample Number 5 excludes cover fill material and is comprised of

primarily tailings.

-1 -
J:\05JOSS\053-2269 Moab\OGotechnica~lnvesligallon2OO5\Test pit logs Updated 7-20-06kTost Pit GATP-06.doc



GATP-06 Test Pit Picture

1. Photo of GATP-06 cuttings from ground surface. Excavation and Track-hoe to the left of the photo.

-2-
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'Golder
AssoiAaes

FIELD TEST PIT LOG

Temp: 26 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0627 (GATP-07)
Equipment: Caterpillar 320BL with a 2' bucket Contractor K-Sue Construction Date 12/07/2005

N 6665150,
Location Moab, Utah Elevation 4040 ft Datum E 2184750 Job No. 053-2269

Feet
I I I I I I I I I I I I I I1 I I I I I
0 2 4 6 8

-0 1
Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

-5

- 10'

3 10.0-15.0 ft.

4 1 15.0-20.0 ft.

5 1 Composite

- 15 1

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------
- 20

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-2.5) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
Geogrid layer present. (COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(2.5-11.5) Silty clayey SAND (SC-SM), olive to yellowish brown, 5 Bulk Track-hoe bucket
saturated and wet. Geogrid layer present. Free water present
and entering test pit at approximately 12 feet. (TRANSITIONAL Special Notes:
TAILINGS) Distinctive ammonia odor present

(11.5-20.0) Clayey elastic SILT with little sand, olive green to Sample Number 5 excludes cover fill material and is comprised of
dark brown and black. (SLIMES) primarly tailings.

- 1-
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GATP-01 Test Pit Picture

1. Photo of GATP-07 from ground surface. Note Geogrid at approximately 2 feet and 9 feet below ground surface.
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IW~od~erAsoates
Temp: 23 F Weather: Partly Cloudy
Equipment: Caterpillar 320BL with a 2' bucket

Location Moab. Utah

FIELD TEST PIT LOG

Engineer: R. Di Donato Operator:
Contractor K-Sue Construction

Elevation 4056 ft Datum

Feet

Chris Test Pit:
Date

Job No.

0628 (GATP-08)
12108/2005

053-2269
N 6665400,
E 2185150

I0 2
I I I I I I4 I I I I6 I I I I I8

-0

-5

-10

-15

-20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-1 5.0 ft.

4 15.0-20.0 ft.

5 Composite

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-4.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(4.0-20.0) Silty SAND (SM), very few clayey silt lenses tan, 5 Bulk Track-hoe bucket
yellowish brown, loose, mostly dry, medium to fine grained sand.
(SANDS TAILINGS) Special Notes:

Sample Number 5 excludes cover fill material and is comprised of
primarily tailings.

405,108MS053-2269 Moab\GeotechnicaI~nvestgation2OO5\Test pht logs Updated 7-204OSVTest Pit GATP-Q8.doc



GATP-08 Test Pit Picture

1. Photo of GATP-08 from ground surface.
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Assoates
Temp: 21 F Weather: Partly Cloudy
Equipment: Caterpillar 320BL with a 2' bucket

Location Moab, Utah

FIELD TEST PIT LOG

Engineer: R. Di Donato Operator:
Contractor K-Sue Construction

Elevation 4056 ft Datum

Feet

Chris Test Pit:
Date

N 6665849,
E 2184347 Job No.

0629 (GATP-09)
12/08/2005

053-2269

0
I I I I I22 I I I i I I I I 1

4 6
I I I I I8

-0

-5

U

-10

-15

-20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

4 15.0-20.0 ft.

5 Composite

i

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-3.0) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(3.0-3.5) SALT lens, Very Hard 5 Bulk Track-hoe bucket

(3.5-20.0) Silty SAND (SM), tan, yellowish brown, olive, loose to Special Notes:
medium dense, moist, medium to fine grained. Sands and silts Distinctive ammonia odors emanating from the test pit.
cemented with increased depth. Very little intermittent,
interbedded silty clay lenses. (TRANSITIONAL TAILINGS) Sample Number 5 excludes cover fill material and is comprised of

primarily tailings.

- 1-
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GATP-09 Test Pit Picture

1. Photo of GATP-09 from ground surface. Note the salt lens approximately 3 feet bgs.

-2-
J:\05JOBS\053-2269 Moab\Geotechnicallnvestigation2005vTest pit logs Updated 7-20-06\Test Pit GATP-09.doc



Assoates
Temp: 27 F Weather: Partly Cloudy
Equipment: Caterpillar 320BL with a 2' bucket

Location Moab. Utah

FIELD TEST PIT LOG

Engineer: R. Di Donato Operator: Chris
Contractor K-Sue Construction

N 6664650,
Elevation 4049 ft Datum E 2184971

Feet

Test Pit: 0630 (GATP-1 0)
Date 12/07/2005

Job No. 053-2269

I
I I I I I2 4

I I I I I I I 1 1
6 8

-0

-5

-10

-15

-20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

4 15.0-20.0 ft.

5 Composite

_________

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-5.0) Silty SAND with little gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(5.0-13.5) Silty SAND with gravel (SM), tan to dark yellowish 5 Bulk Track-hoe bucket
brown. (SAND TAILINGS)

Special Notes:
(1 3.5-20.0) Clayey elastic SILT (MH) and Silty fat CLAY (CH), Sample Number 5 excludes cover fill material and is comprised of
some sand, olive green to dark yellowish brown. (SLIMES) primarily tailings.

-1-
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GATP-I 0 Test Pit Picture

1. Photo of GATP-1 0 from ground surface.
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~Golder
Assiocates

FIELD TEST PIT LOG

Temp: 25 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris Test Pit: 0631 (GATP-1 1)
Equipment: Caterpillar 320BL with a 2' bucket Contractor K-Sue Construction Date 12/07/2005

Location Moab, Utah Elevation 4048 ft

Feet

N 6664317,
Datum E 2184353 Job No. 053-2269

I I I I I I
0 2

I I I I I4 I I I I 66 I I I 8

-0
Samples

No I Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

-5

0)

-10

-15

-20

3 10.0-15.0 ft.

I

4 15.0-20.0 ft.

5 Composite

1~

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

i

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
(0-3.0) Silty SAND with gravel (SM), loose, reddish brown. 1 Bulk Track-hoe bucket
(COVER FILL) 2 Bulk Track-hoe bucket

3 Bulk Track-hoe bucket
(3.0-4.5) Silty SAND (SM), tan, loose, moist. (SAND 4 Bulk Track-hoe bucket
TAILINGS) 5 Bulk Track-hoe bucket

Special Notes:
(4.5-11.5) Silty SAND (SM), little gravel, few interbedded silty Sample Number 5 excludes cover fill material and is comprised of
clays and clayey silts, olive gray, tan, yellowish brown, wet. primarily tailings.
Sidewall tension cracking in this zone. (TRANSITIONAL
TAILINGS)

(11.5-18.0) Clayey elastic SILT (MH), little sand, olive, brown.
(SLIMES)

(18.0-20.0) Clayey elastic SILT (MH), olive brown, moist to wet.
(SLIMES)

-1-
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GATP-1 1 Test Pit Picture

1f f

1. Photo of GATP-1 1 from ground surface.
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Temp: 25 F Weather: Partly Cloudy Engineer: R. Di Donato Operator: Chris
Equipment: Caterpillar 320BL with a 2' bucket Contractor K-Sue Construction

N 6664094,
Location Moab, Utah Elevation 4058 ft Datum E 2184981

Feet

EST PIT LOG

Test Pit:
Date

Job No.

0632 (GATP-1 2)
12/07/2005

053-2269

1 1
0 I0 I I I I I 1 1

2 4
I I I I I I I I I I

6 8

-0

-5

10

- 15

- 20

Samples

No Depth

1 0.0-5.0 ft.

2 5.0-10.0 ft.

3 10.0-15.0 ft.

4 15.0-20.0 ft.

5 Composite

.I

Sample Descriptions and Excavation Notes Sample Sample Type Sample site
1 Bulk Track-hoe bucket

(0-2.5) Silty SAND with gravel (SM), loose, reddish brown. 2 Bulk Track-hoe bucket
(COVER FILL) 3 Bulk Track-hoe bucket

4 Bulk Track-hoe bucket
(2.5-20.0) Silty SAND (SM), little gravel, loose to medium dense, 5 Bulk Track-hoe bucket
brown to buff. Salt crystals present. (SAND TAILINGS)

Special Notes:
Sample Number 5 excludes cover fill material and is comprised of
primarily tailings.

-1I-
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GATP-12 Test Pit Picture

1. Photo of GATP-1 2 from ground surface.
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
identified a 2,300-acre withdrawal area in the Crescent Flat area just northeast of Crescent Junction,
Utah, as a possible site for final disposal of the Moab uranium mill tailings. The proposed disposal cell
would cover approximately 250 acres.

Based on the preliminary site-selection process, the suitability of the Crescent Junction Disposal Site is
being evaluated from several technical aspects, including geomorphic, geologic, hydrologic, seismic,
geochemical, and geotechnical. The objective of this calculation set is to present the geotechnical testing
activities that were used to characterize the tailings at the Moab Processing Site.

These data will be incorporated into Attachment 5 of the Remedial Action Plan and.Site Design for
Stabilization of Moab Title I Uranium Mill Tailings at Crescent Junction, Utah, Site (RAP) and summarized
in the Remedial Action Selection (RAS) report for the Moab Site.

Method of Solution:

Samples were collected from the tailings pile at the Moab processing site during the 2005 geotechnical
investigation. Samples were analyzed from the 700-series boreholes and from the 600-series (also known
as the GATP series) test pits. Figure 1 shows the location where the tailings samples were collected.
Analyses performed included percent moisture, liquid limit, plasticity index, USCS soil classification,
specific gravity, bulk density, dry density, and grain size analysis. Data are presented in Appendix A and
Appendix B at the conclusion of this calculation. Correspondence generated during the laboratory data
review is presented in Appendix C.

Figure 1. Location of Tailings Samples

U.S. Department of Energy
August 2006
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Assumptions:

Not applicable.

Calculation:

Not applicable.

Discussion:

Soil and tailings samples from this sampling effort were sent to Shaw E& I, Inc. Geotechnical Laboratory
(hereafter referred to as the laboratory) in two separate batches. The first batch was received at the
laboratory on February 1, 2006, and the second batch was received at the laboratory on February 15, 2006.

The laboratory issued to Stoller Corporation a Certificate of Analysis for the first batch of samples on
March 13, 2006. Golder Associates, who furnished engineedng-design support to Stoller Corporation for the
tailings excavation, reviewed the testing results from the first batch of samples and prepared three sets of
written comments in regard to the testing results. The three sets of comments from Golder Associates were
dated March 20, March 22, and March 23, 2006.

On April 13, 2006, the laboratory issued a response letter to the March 20 and March 22, 2006, comments
provided by Golder Associates. Subsequently, Golder Associates, in a letter dated April 20, 2006, stated
that the laboratory had substantively addressed the comments contained in the letters dated March 20 and
March 22, 2006, but noted that the comments in the March 23, 2006, letter had not been addressed.

On May 3, 2006, the laboratory issued a revised Certificate of Analysis containing the corrected and
amended results. This Certificate of Analysis superseded the original report and contained a notification in
the cover letter stating that the "original report should not be used."

On August 16, 2006, the laboratory responded to the comments in Golder Associates' March 23, 2006,
letter. In conjunction with their response, the laboratory issued page changes to the May 3, 2006, Certificate
of Analysis. These page changes were inserted into both the electronic version of the May 3, 2006, data set
and the paper copies of that data set.

During QA verification of the final data set, S.M. Stoller discovered one remaining error in the May 3, 2006,
Certificate of Analysis. In a letter dated February 21, 2007, the laboratory responded and sent one
additional page change to the May 3, 2006, data set. With the inserted page changes, the data contained in
the May 3, 2006, Certificate of Analysis is now deemed to be complete and validated. No additional action
is required. Appendix C contains, in chronologic order, each of the letters that were generated during the
data review process. Page changes issued by the laboratory are included in the May 3, 2006, Certificate of
Analysis, which is contained in Appendix B of this calculation.

Conclusion and Recommendations:

Not applicable.

Computer Source:

Not applicable.

References:

See "Sources of Formulae and References" located on the cover sheet.

Geotechnical Laboratory Testing Results for the Moab Processing Site U.S. Department of Energy
Doc. No. X0188100 August 2006
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Certificate of Analysis
April 6, 2006



*ShawT
Shaw E & I, Inc.

Geotechnical Laboratory
PO Box 4339

1570 Bear Creek Road
Oak Ridge TN 37830

(865) 482-6497

CERTIFICATE OF ANALYSIS

Erin Stanley
General Engineering Laboratories
2040 Savage Road
Charleston SC 29407

April 6, 2006

This is the Certificate of Analysis for the following samples:

Shaw Project ID:
Shaw Project Number:
Date Received by Lab:
Number of Samples:
Sample Type:

GEL - Moab
109855.01310000
February 15, 2006
Thirty-seven (37)
Soil

I. Introduction/Case Narrative
Thirty-seven soil samples were received by the Shaw Geotechnical Laboratory on February 15,
2006. Samples were submitted for determination of moisture content, specific gravity, bulk
density, Atterberg limits, percent finer than #200, sieve analysis, and particle-size distribution.

These samples were the fulfillment of a partial sample shipment received on February 1, 2006.

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis Results;
and Appendix C, Chain-of-Custody/Sample Receipt Records.

Reviewed and Approved:

Ralph Cole
Laboratory Manager, Geotechnical Services
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April 6, 2006 Shaw Geotechnical
Erin Stanley Laboratory
General Engineering Laboratories
Shaw Project Name: GEL - Moab Oak Ridge TN
Shaw Project No. 109855.01310000 (865) 482-6497

II. Analytical Results/Methodoloqy

REFERENCES: United Nations, Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, third ed. New York, 1999. United States Army Corps of Engineers
(USACE), Engineer Manual 1110-2-1906, Laboratory Soils Testing, appendix II, 1970; United
States Environmental Protection Agency, SW846, Test Methods for Examining Solid Waste,
Physical/Chemical Methods, 3rd ed., Nov 1986 (EPA SW-846). Annual Book of ASTM
Standards, Section 4, Construction, Volume. 04.08, Soil and Rock (I), and Volume 04.09, Soil
and Rock (11), 2006. Shaw Environmental and infrastructure, Standard Operating Procedures.

Particle-Size Distribution of Soils ................................................................. ASTM D 422
Specific G ravity of Soils ............................................................................... A STM D 854
Amount of Material Finer Than the #200 Sieve ........................................... ASTM D 1140
Moisture Content of Soil and Rock ......................................... ..................... ASTM D 2216
Atterberg Limits: Liquid Limit, Plastic Limit, Plasticity Index ........................ ASTM D 4318
B ulk D e nsity ................................................................................................ U S A C E

IIl. Quality Control

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable
to geotechnical testing. This is due largely to the inability of obtaining samples with known
characteristics, the heterogenous nature of the samples, and quality control procedures built-in
to the analytical method.

QC measures to ensure accuracy and precision of test results include the following:

100% verification of all numerical results - raw data entries, transcriptions and
calculations entered by lab technicians are checked, recalculated and verified. Most data
calculations are performed by computer programs.

Data validation through test reasonableness - summaries of all test results for individual
reports are reviewed to determine the overall reasonableness of data and to determine
the presence of any data that may be considered outliers.

Quality control procedures are built into most standardized geotechnical procedures. For
example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance
criteria.

Routine instrument calibration - instruments, gauges and equipment used in testing are
calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer
guidelines.
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April 6, 2006 Shaw Geotechnical
Erin Stanley Laboratory
General Engineering Laboratories
Shaw Project Name: GEL - Moab Oak Ridge TN
Shaw Project No. 109855.01310000. (865) 482-6497

Maintenance of all past calibration records - calibration records and certification
documents of all instruments, gauges and equipment are updated routinely and
maintained in the Quality Control Coordinators Quality/Operations files.

Certified and trained personnel - all technicians are trained in the application of standard
laboratory procedures for geotechnical analyses as well as the quality assurance
measures implemented by Shaw.

Quantitative analyses frequently used in geotechnical/physical testing programs do not
use QC tools common to wet chemistry or radiochemistry laboratories. Measures not
employed in the analysis of samples reported in this report include: laboratory control
samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions, digestions,
correction factors, surrogate sample analyses, detection limit determinations, control
charts, and/or tentatively identified compounds (TICs).

IV. Data Qualification

Several samples appeared to contain a large amount of soluble salts. Some grainsize results
for the silt/clay range may be skewed high due to this, and specific gravity (particle density)
tests may have been affected.
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Sample Cross-Reference List



Page 4 of 52
April 6, 2006 Shaw Geotechnical
Erin Stanley Laboratory
General Engineering Laboratories
Shaw Project Name: GEL - Moab Oak ge
Shaw Project No. 109855.01310000 (865) 482-6497

SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

B C 0874 ....................................... 701-R 26 ......................................... S oil

BC0875 ..................................706-R20.................... Soil

BC0876 .................. 706-R22 Soil

BC0877 .................. 707-R17 .................... Soil

BC0878 ................ ... 707-R28 .................... Soil

B C 0879 ...................................... 7 10-R i ........................................... S oil

BC0880...................................... 710-R19 .................... Soil

B C 088 1 ....................................... 7 10-R 3 .......................................... S oil

BC0882 .................. 713-Ri .... ...................................... Soil

B C 0883 ...................................... 7 13-R 13 .......................................... S oil

B C 0884 ....................................... 7 15-R 3 ........................................... S oil

B C 0885 ....................................... 718-R l ..................... Soil

B C 0886 ....................................... 7 18-R 13 .......................................... S oil

BC0887 .................. 718-R15 .................... Soil

BC0888 ............ ...... 718-R17 .................... Soil

B C 0889 ....................................... 7 18-R 5 .......... I .............................. S oil

BC0890 .................... . ...... 718-R7 ................. .......................... Soil

BC0891 ................... 718-R9 ........................................... Soil

B C 0892 ....................................... 722-R i ........................................... S oil

B C 0893 ....................................... 722-R 2 ........................................... S oil

BC0894 ................... 722-R3 ..................... Soil

B C 0895 ...................................... 722-R 5 ........................................... S oil

BC 0896 ...................................... G ATP-10-4 ..................................... Soil

BC0897 ...................... GATP-11-2 ......1................................ Soil

BC0898 .................... .... GATP-1 1-4 .................. Soil

B C 0899 ....................................... G A T P-12-5 ...................................... S oil
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Erin Stanley Laboratory
General Engineering Laboratories
Shaw Project Name: GEL - Moab Oak Ridge TN
Shaw Project No. 109855.01310000 (865) 482-6497

SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BC0900 .................. GATP-3-2 ................... Soil

B C 0901 ....................................... G A T P-3-4 ........................................ S oil

B C 0902 ....................................... G A T P -4-5 ........................................ S oil

B C 0903 ....................................... G A T P -5-2 ....................................... S oil

BC0904 .................... GATP-5-4 ................... Soil

B C 0905 ...................................... G A T P -6-1 ....................................... S oil

BC0906 ............. .......................... GATP-6-5 ................... Soil

B C 0907 ....................................... G A T P-7-2 ....................................... S oil

BC0908 ....................................... GATP-7-4 ................... Soil

B C 0909 ....................................... G A T P -8-5 ....................................... S oil

BC091O0 .................. GATP-9-5 ...................................... Soil



Appendix B
Data Results
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

[MOISTURE CONTENT)

PROJECT NAME

GEL - Moab
PROJECT NUMBER

109855.01310000

BAC874 ASTMD221. S2. 7W4.

BC0875 706-R20 41.3 29.2 70.8
BC0876 706-R22 49.0 . 32.9 67.1
BC0877 707-RI 7 62.6 38.5 61.5
BC0878 707-R28 13.6 12.0 88.0
BC0879 710-R1 7.9 7.3 92.7
BC0880 710-R19 9.7 8.9 91.1
BC0881 710-R3 17.0 14.5 85.5
BC0882 713-Rl 9.9 9.0 91.0
BC0883 713-RI3 7.9 7.3 92.7
BC0884 715-R3 24.0 19.4 80.6
BC0885 718-Ri 1 37.4 27.2 72.8
BC0886 718-R13 57.8 36.6 63.4
BC0887 718-Rl5 48.5 32.7 67.3

BC0888 718-R17 10.5 9.5 90.5
BC0889 718-R5 79.5 44.3 55.7

BC0890 718-R7 81.8 45.0 55.0
BC0891 718-R9 55.1 35.5 64.5
BC0892 722-RI 7.4 6.9 93.1
BC0893 722-R2 6.9 6.5 93.5

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

[ MOISTURE CONTENT

PROJECT NAME

GEL- Moab
PROJECT NUMBER

109855.01310000

LA I CLEN MOSUE % I MOSUE % OLDS
SAPL NOI SAPEN SMD21 W4 W4

BC0894 722-R3 6.1 5.8 94.2

BC0895 722-R5 3.0 2.9 97.1
BC0896 GATP-10-4 59.0 37.1 62.9
BC0897 GATP-11-2 5.8 5.5 94.5
BC0898 GATP-1 1-4 54.4 35.2 64.8
BC0899 GATP-12-5 7.3 6.8 93.2
BC0900 GATP-3-2 56.8 36.2 63.8
BC0901 GATP-3-4 23.3 18.9 81.1
BC0902 GATP-4-5 10.0 9.1 90.9
BC0903 GATP-5-2 7.8 7.2 92.8
BC0904 GATP-5-4 83.0 45.4 54.6
BC0905 GATP-6-1 10.4 9.4 90.6
BC0906 GATP-6-5 30.5 23.4 76.6
BC0907 GATP-7-2 29.8 22.9 77.1
BC0908 GATP-7-4 82.4 45.2 54.8
BC0909 GATP-8-5 113.3 53.1 46.9
BC0910 GATP-9-5 10.6 9.6 90.4

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.

0
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

SPECIFIC GRAVITY
ASTM D 854

PROJECT NAME:

GEL - Moab
PROJECT NUMBER:

109855.01310000

BC0875 706-R20 2.7419
BC0877 707-Rl17 2.8075
BC0887 718-R15 2.7297
BC0889 718-R5 2.9083

BC0891 718-R9 2.7129
BC0896 GATP-10-4 2.8315
BC0898 GATP-1 1-4 2.8423
BC0900 GATP-3-2 2.7394
BC0902 GATP-4-5 2.6142

BC0905 GATP-6-1 2.6935

BC0906 GATP-6-5 2.7158
BC0908 GATP-7-4 2.8222
BC0909 GATP-8-5 2.6871
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{ BULK DENSITY/DRY DENSITY 1ASTM D 2937, USACE EM 1110-2-1906, app. II

PROJECT NAME:
GEL - Moab

PROJECT NUMBER:
109855.01310000

DUOW4 fU-I-Kzu 0.4100 Z.rUuvo 1Uou.4o .5j.V IZU.U OV.L

BC0875 706-R20 5.5932 2.7847 1033.52 41.3 115.6 81.8

0

Moisture content calculated by ASTM D 2216 based on sample dry weight.

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).

Dry density is the weight of the dry sample solids divided by the volume of the original sample.



Page 10 of 52
April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

ATTERBERG LIMITS "
ASTM D 4318

PROJECT NAME:

GEL-Moab
PROJECT NO.

109855.01310000

ATTERBERG LIMITS RESULTS

BC0875 0 706-R20 48 20 28 CL
BC0877 * •707-RI 7 65 24 41 CH
BC0885 03 718-RIl 33 18 15 CL
BC0887 0 718-RI 5 69 23 46 CH
BC0889 + 718-R5 97 43 54 MH
BC0896 0 GATP-10-4 57 28 29 CH
BC0897 E GATP-11-2 NP NP NP NP
BC0898 x GATP-1 1-4 75 38 37 MH
BC0900 A GATP-3-2 52 29 23 CH
BC0904 * GATP-5-4 53 31 22 MH

INP=Nonplastic

PLASTICITY CHART

60 __ __

0 40 .'" ._
z ,
2 30 °"

20 _ ' _

0 10 20 30 40 50 60 70 ,80 90 100 110

LIQUID LIMIT
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

S ATTERBERG LIMITS
ASTM D 4318

PROJECT NAME:

GEL-Moab
PROJECT NO.

109855.01310000

ATTERBERG LIMITS RESULTS

LA-;SAMPLE -O, -IELD L -ITIC.LIMIT PLASTICIINDEX ,S.' SYMBOL
BC0906 * GATP-6-5 36 22 14 CL
BC0907 * GATP77-2 29 22 7 CL-ML
BC0908 E3 GATP-7-4 70 36 34 MH

0
+

0

x

A

*NP=Nonplastic
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AMT FINER THAN #200 SIEVE
ASTM D 1140

PROJECT NAME

GEL- Moab
PROJECT NUMBER

109855.01310000

SHAWLAB LIEN % LSS

SAPL NO SAPL NO. (% FIE HA 20

IBC0881 I71 0-R3 36.8

BC0882 71 3-RI 17.1
BC0885 718-RllI 99.8 I
BC0886 718-RI 3 99.7
BC0890 718-R7 99.6
BC0892 722-Ri 21.7
BC0894 722-R3 13.8
BC0895 722-R5 7.3
BC0901 GATP-3-4 60.6
BC0903 GATP-5-2 7.1
BC091 0 GATP-9-5 22.4

B

The number 200 sieve has openings equivalent to 75 microns (0.075mm).
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Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 701 -R26

Lab Sample No. BC0874

Moisture Content = 33.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 100.0%
N #60 0.250 100.0%
E #100 0.149 99.9%

#140 0.106 99.0%

#200 0.075 95.9%

DISTRIBUTION CURVE

=o
U.,
I.-

z
W

C.

100

90

80

70

60

50

40

30

20

10

0
1

T I I I 1 '177 ?7 ? I 017'roi

--.I I.IJ

000 100 10

PARTICLE SIZE,

m1
mm

0.1 0.01

0.0% Gravel 4.1% Sand 95.9% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.7419

Client Sample No.
706-R20

Lab Sample No.
BC0875

Moisture Content = 41.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm [ Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%

R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer
F #20 0.850 100.0%

#40 0.425 100.0%
N #60 0.250 99.9%

#100 0.149 99.6%

#140 0.106 98.7%
#200 0.075 96.1%

HYDROMETER ANAL YSIS

-I -

Diameter Percent

mm Finer
H
Y
D
R
0 0.01789 92.2%
M 0.01089 80.8%
ET 0.00796 73.6%T

E 0.00569 65.3%

R 0.00419 57.0%

0.00288 51.8%
0.00127 38.3%

0.0% Gravel 3.9% Sand 96.1% Silt/Clay
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Shaw Geotechnical
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GEL -Moab
U.S. STANDARD SIEVE SIZES HYDROMETER

<2W SIEVE12" 6" 3" 1.5' 314" 3/8" #4 #10

I-C,

'U
z

U-
I-
z
uJ

(LC.,

100

90

80

70

60

50

40

30

j w,F'

* S I

-IO

20

10

n

1000 100 10 1 0.1

PARTICLE SIZE,
0.01

mm

0.001 0.0001

CLIENT SAMPLE NO.: 706-R20 LAB SAMPLE NO.: BC0875



Page 16 of 52
April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 706-R22

Lab Sample No. BC0876

Moisture Content = 49.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. m m .FinerC

3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. ImmI Finer

F #20 0.850 100.0%
I #40 0.425 100.0%
N #60 0.250 100.0%
E 1#100 0.149 100.0%

#140 0.106 99.9%
#200 0.075 99.8%

DISTRIBUTION CURVE

z
I-

1ý-

z

IL

100

90

80

70

60

50

40

30

20

10

0
1(

+ _ r.- _T

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 0.2% Sand 99.8%'Silt/Clay



Page 17 of 52
April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.8075

Client Sample No.
707-R17

Lab Sample No.
BC0877

Moisture Content = 62.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer
F #20 0.850 99.7%

#40 0.425 98.5%
N #60 0.250 96.3%

#100 0.149 92.4%

#140 0.106 90.3%
#200 0.075 89.1%

HYDROMETER ANAL YSIS

Diameter Percent
mm Finer

H
Y
D
R
0
M 0.01052 81.2%
ET 0.00759 76.1%T

E 0.00544 68.0%

R 0.00395 62.9%
0.00279 52.8%

0.00123 38.6%

0.0% Gravel 10.9% Sand 89.1% Silt/Clay
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Shaw Geotechnical
Laboratory
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(865) 482-6497

GEL -Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3* 1.5" 3/4" 3/8" #4 #10

HYDROMETER

<2M0 SIEVE

100

90

80

I.-z
C,

I-

70

60

50

40

30

20

10

0

Il 11 1' Hiý ImrýN ýýIllll

IN
IN I III

t1i
1000 100 10 1 0.1 0.01

PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 707-R17

GRAVEL

LAB SAMPLE NO.: BC0877

B
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S
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C
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L
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Shaw Geotechnical
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 707-R28

Lab Sample No. BC0878

Moisture Content = 13.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
S 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 98.5%

#4 4.750 92.8%

#10 2.000 86.8%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 81.9%

I #40 0.425 73.2%
N #60 0.250 65.5%
E #100 0.149 49.1%

#140 0.106 37.5%

#200 0.075 28.5%

DISTRIBUTION CURVE

IL.
I.-
2uJ
0
1z

100

90

80

70

60

50

40

30

20

10

0
1(

I N I

FFIT

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

7.2% Gravel 64.4% Sand 28.5% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 710-RI

Lab Sample No. BC0879

Moisture Content = 7.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 93.7%
SE 0.375" 9.500 91.4%

#4 4.750 87.4%

#10 2.000 84.5%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 82.2%

I #40 0.425 78.8%
N #60 0.250 71.5%
E #100 0.149 51.4%

#140 0.106 35.8%

#200 0.075 24.6%

DISTRIBUTION CURVE

UJ

z

z
LU

100

90

80

70

60

50

40
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10

0
1(

:+ T

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

12.6% Gravel 62.8% Sand 24.6% Silt/Clay
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Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 710-R19

Lab Sample No. BC0880

Moisture Content = 9.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm FinerC
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 99.4%

#4 4.750 99.1%

#10 2.000 98.1%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 97.0%

I #40 0.425 95.4%
N #60 0.250 92.2%
E #100 0.149 72.0%

#140 0.106 52.5%

#200 0.075 37.0%

DISTRIBUTION CURVE

I

w
U-
.I-z
UJ
0

a.

100

90

80

70

60

50

40
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10

0

-- F +-T +,IT 1.
1 1 1. 1 f I 1 1-1

TFF

300 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.9% Gravel 62.1% Sand 37.0% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 713-R13

Lab Sample No. BC0883

Moisture Content = 7.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 97.1%

#4 4.750 92.7%
#10 2.000 89.3%

Sieve Diameter Percent
No. [ mm Finer

F #20 0.850 86.1%
I #40 0.425 81.9%
N #60 0.250 77.8%
E #100 0.149 64.3%

#140 0.106 48.5%
#200 0.075 34.2%

DISTRIBUTION CURVE

I-
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I.-zIul
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0
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PARTICLE SIZE, mm

0.1 0.01

7.3% Gravel 58.5% Sand 34.2% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. '715-R3

Lab Sample No. BC0884

Moisture Content = 24.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. MTmm FinerC
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 98.1%

#4 4.750 96.3%

#10 2.000 95.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 92.7%

I #40 0.425 89.4%
N #60 0.250 82.9%
E #100 0.149 63.5%

#140 0.106 48.8%

#200 0.075 38.2%

DISTRIBUTION CURVE

W
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PARTICLE SIZE, mm

0.1 0.01

3.7% Gravel 58.1 % Sand 38.2% Silt/Clay
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Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.7297

Client Sample No.
718-Ri 5

Lab Sample No.
BC0887

Moisture Content = 48.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C fNo. - m m Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
1 #40 0.425 100.0%
N #60 0.250 100.0%
E #100 0.149 100.0%

#140 0.106 100.0%
#120 0.07 100.0%K 200 0.075 100.0%

HYDROMETER ANAL YSIS

Diameter Percent

mm Finer
H
Y
D
R
0 ..

M 0.01039 93.6%
E 0.00744 85.1%
T

E 0.00555 75.5%
R 0.00378 63.8%

0.00284 57.4%

0.00126 41.5%

0.0% Gravel 0.0% Sand 100.0% Silt/Clay
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3 1.5" 3I4" 318" #4 #10

HYDROMETER

2O SIEVE
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BC0887CUENT SAMPLE NO.: 718-R15
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LAB SAMPLE NO.:
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. 718-RI 7

Lab Sample No. BC0888

Moisture Content = 10.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
S 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 99.7%

#10 2.000 99.2%,

Sieve Diameter Percent

No. mm Finer

F #20 0.850 97.2%

I #40 0.425 92.2%
N #60 0.250 86.5%
E #100 0.149 68.2%

#140 0.106 51.6%

#200 0.075 37.9%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm
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0.3% Gravel 61.8% Sand 37.9% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.9083

Client Sample No.
718-R5

Lab Sample No.
BC0889

Moisture Content = 79.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%

E 0.375" 9.500 100.0%
#4 4.750 100.0%

#10 2.000 100.0%

Sieve I Diameter Percent

No. mm FinerfJ
F #20 0.850 99.6%

#40 0.425 98.0%
N #60 0.250 97.4%
E #100 0.149 96.7%

#140 0.106 96.2%
#200 0.075 95.7%

HYDROMETER ANALYSIS

-F I

Diameter Percent
mm Finer

H
YD 0.03912 86.4%D

R 0.02806 83.3%
0 0.01626 63.2%
M 0.01272 13.7%
ET 0.00912 10.5%T

E 0.00634 8.4%

R 0.00424 7.4%
0.00311 6.3%

0.00131 6.3%

0.0% Gravel 4.3% Sand 95.7% Silt/Clay
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Shaw Geotechnical
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Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

12' 6" 3" 1.5" 3/4- 3/8" #4 #10

HYDROMETER
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PARTICLE SIZE, mm
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CLIENT SAMPLE NO.: 718-R5

GRAVEL

LAB SAMPLE NO.: BC0889
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April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497 0

PARTICLE-SIZE ANAL YSIS

ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.7129

Client Sample No.
718-R9

Lab Sample No.
BC0891

Moisture Content = 55.1%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3 75.000 100.0%
A 1.5", 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

. No. mm Finer
F #20 0.850 100.0%

#40 0.425 100.0%
N #60 0.250 99.9%

#100 0.149 99.9%

#140 0.106 99.9%
#200 0.075 99.7%

HYDROMETER ANAL YSIS

Diameter Percent

mm Finer
H
Y
D
R
0
M 0.01026 89.7%
ET 0.00756 81.5%T

E 0.00553 73.4%
R 0.00385 64.2%

0.00283 56.0%
0.00126 39.7%

0.0% Gravel 0.3% Sand 99.7% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL- Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3 1.5" 3W4" 3/8" #4 #10

HYDROMETER
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CLIENT SAMPLE NO.: 718-R9 LAB SAMPLE NO.: BC0891



Page 31 of 52
April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab Field Sample No. 722-R2

Lab Sample No. BC0893Project No. 109855.01310000

Moisture Content = 6.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

S 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 99.6%

I #40 0.425 84.7%
N #60 0.250 50.3%
E #100 0.149 25.0%

#140 0.106 16.2%

#200 0.075 11.3%

DISTRIBUTION CURVE
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.1 1_ 1 H__ 1 11 1

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 88.7% Sand 11.3% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.8315

Client Sample No.
GATP-10-4

Lab Sample No.
BC0896

Moisture Content = 59.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R i- 0.75" 19.000 100.0%
S

E 0.375" 9.500 100.0%
#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent.
No. mm Finer

F #20 0.850 100.0%
#40 0.425 98.1%

N #60 0.250 94.5%
E #100 0.149 89.3%

#140 0.106 86.0%
#200 0.075 81.7%

HYDROMETER ANALYSIS

F
Diameter Percent

mm Finer
H 0.05624 80.8%
Y
D 0.04091 '74.9%

R 0.02971 69.0%
0 0.02048 47.3%
M 0.01310 15.8%
E 0.00930 14.8%
T
E 0.00651 13.8%

R 0.00444 13.8%
0.00314 12.8%

0.00132 12.8%

0.0% Gravel 18.3% Sand 81.7% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL- Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 3/4" 318" #4 #10
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April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855

Field Sample No. GATP-1 1-2

Lab Sample No. BC0897

Moisture Content= 5.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
O 3" 75.000 100.0%

A 1.5" 37.500 99.0%
R 0.75" 19.000 96.4%
S
E 0.375" 9.500 93.8%

#4 4.750 90.8%

#10 2.000 90.8%

Sieve Diameter Percent
No.1mm I Finer

F #20 0.850 88.6%

I #40 0.425 85.3%
N #60 0.250 76.8%
E #100 0.149 56.6%

#140 0.106 43.6%

#200 0.075 35.0%

DISTRIBUTION CURVE
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01 0.01

9.2% Gravel 55.8% Sand 35.0% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.8423

Client Sample No.
GATP-1 1-4

Lab Sample No.
BC0898

Moisture Content = 54.4%
based on dry sample weight

SIEVE A NA L YSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm T Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 99.7%
#100 0.149 98.1%

#140 0.106 95.5%
#200 0.075 91.8%

HYDROMETER ANALYSIS

Diameter Percent
mm Finer

H
Y
D
R 0.02506 85.2%
0 0.01734 70.3%
M 0.01240 19.3%
E
T 0.00864 14.1%

E 0.00631 14.1%

R 0.00446 14.1%
0.00310 13.2%

0.00131 13.2%
-t ________________________ __________________

0.0% Gravel 8.2% Sand 91.8% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6 3" 1,5" 3/4" 318" #4 #10
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PARTICLE SIZE, mm
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497'

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855

Field Sample No. GATP-12-5

Lab Sample No. BC0899

Moisture Content = 7.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 98.7%
R 0.75" 19.000 94.8%
SE 0.375" 9.500 93.3%

#4 4.750 91.8%

#10 2.000 90.2%

Sieve Diameter Percent

No.1mm Finer

F #20 0.850 88.8%

I #40 0.425 84.3%
N #60 0.250 68.1%
E #100 0.149 42.1%

#140 0.106 28.3%

#200 0.075 19.8%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

8.2% Gravel 72.0% Sand 19.8% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.7394

Client Sample No.
GATP-3-2

Lab Sample No.
BC0900

Moisture Content = 56.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. I mm Finer

F #20 0.850 98.2%
#40 0.425 95.4%

N #60 0.250 93.8%
E #100 0.149 88.1%

#140 0.106 81.4%
#200 0.075 74.7%

HYDROMETER ANAL YSIS

-F

Diameter 
Percent

Diameter
mm

Percent

Finer
H
Y
D
R
0
M
E
T
E
R

0.04207 65.8%

0.03065 58.9%

0.01604 47.1%

0.01197 41.2%

0.00871 32.4%

0.00654 13.7%

0.00466 10.8%

0.00324 9.8%

0.00138 6.9%
-U

0.0% Gravel 25.3% Sand 74.7% Silt/Clay
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April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855,01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL -Moab
U.S. STANDARD SIEVE SIZES HYDROMETER
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100

90

80

I1 6L

z

z
ii:

(Ll

70

60

50

40

30

20

10

7-J ff-

IIIH

0
1000 100 10 1 0.1 0.01

PARTICLE SIZE, mm
0.001 0.0001
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
-Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855

Field Sample No. GATP-4-5

Lab Sample No. BC0902

Moisture Content = 10.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
No. mm FinerCI

O 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 99.8%
S
E 0.375" 9.500 99.5%

#4 4.750 99.4%
#10 2.000 99.1%

Sieve Diameter Percent

No. mm j Finer

F #20 0.850 98.3%
I #40 0.425 88.3%

N #60 0.250 66.4%
E ##100 0.149 41.5%

#140 0.106 27.3%

#200 0.075 17.7%

DISTRIBUTION CURVE
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0.6% Gravel 81.6% Sand 17.7% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D.422

Project Name GEL - Moab

Project No. 109855.01310000

Field Sample No. GATP-5-4

Lab Sample No. BC0904

Moisture Content = 83.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter J Percent
No. mm Finer

F #20 0.850 99.9%

I #40 0.425 99.8%•

N #60 0.250 99.3%

E #100 0.149 94.5%

#140 0.106 90.2%

#200 0.075 84.7%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 15.3% Sand 84.7% Silt/Clay



Page 42 of 52
April 6, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(86.5) 482-6497

PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.6935

Client Sample No.
GATP-6-1

Lab Sample No.
BC0905

Moisture Content = 10.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm I Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 96.5%
S
E 0.375" 9.500 91.4%

#4 4.750 87.4%
#10 2.000 82.9%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 79.4%
I #40 0.425 74.7%
N #60 0.250 66.0%
E #100 0.149 46.7%

#140 0.106 32.4%
#200 0.075 21.8%

HYDROMETER ANAL YSIS

- U

Diameter
mm

Percent
Finer

H
Y
D
R
0
M
E
T
E
"R

0.04719 17.4%.

0.03399 15.3%
0.02167 14.0%

0.01271 11.9%

0.00905 11.0%

0.00643 10.2%

0.00456 9.8%

0.00320 8.1%

0.00136 1 6.8%
- a _____________________

12.6% Gravel 65.6% Sand 21.8% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL -Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 314" 318" #4 #10
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab ,
Shaw.Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.7158

Client Sample No.
GATP-6-5

Lab Sample No.
BC0906

Moisture Content = 30.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 99.2%
E 0.375" 9.500 98.6%

#4 4.750 97.0%
#10 2.000 95.8%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 94.0%
#40 0.425 88.8%

N #60 0.250 71.3%
#100 0.149 47.5%

#140 0.106 36.1%
#200 0.075 29.1%

HYDROMETER ANAL YSIS

-'U

Diameter
mm

Percent
Finer

H
Y
D
R
0
M
E
T
E
R

0.01303 13.7%
0.00921 11.9%

0.00652 11.9%
0.00464 10.9%

0.00321 10.9%
0.00136 10.0%

- ,I ___________________________ ____________________

3.0% Gravel 67.9% Sand 29.1% Silt/Clay
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL- Moab
U.S. STANDARD SIEVE SIZES

12* 6" 3' 1.5" 314" 3/8" #4 #10
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855

Field Sample No. GATP-7-2

Lab Sample No. BC0907

Moisture Content = 29.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No.jmmj Finer
CO 3" 75.000) 89.0%

A 1.5" 37.500 88.4%
R 0.75" 19.000 87.5%

E 0.375" 9.500 87.2%

#4 4.750 87.1%
#10 2.000 86.3%
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01310000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01310000

Specific Gravity = 2.8222

Client Sample No.
GATP-7-4

Lab Sample No.
BC0908

Moisture Content = 82.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 98.4%
I #40 0.425 95.6%
N #60 0.250 94.1%
E #100 0.149 92.6%

#140 0.106 91.3%
#200 0.075 89.2%

HYDROMETER ANAL YSIS

- r
Diameter Percent

mm Finer
H
Yy 0.03765 74.7%D.

R 0.02710 71.3%
O 0.01768 65.2%
M 0.01251 16.5%
E 0.00902 10.4%
T
E 0.00643 8.7%

R 0.00454 8.7%

0.00316 7.8%
0.00134 7.0%

- .1 _____________________

0.0% Gravel 10.8% Sand 89.2% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855

Field, Sample No. GATP-8-5

Lab Sample No. BC0909

Moisture Content = 1.13.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 99.4%
SE 0.375" 9.500 99.2%

#4 4.750 99.2%

#10 2.000 98.8%

Sieve Diameter Percent.

No. mm Finer

F #20 0.850 98.8%

I #40 0.425 97.4%
N #60 0.250 80.9%
E #100 0.149 48.6%

#140 0.106 30.8%

#200 0.075 19.8%

DISTRIBUTION CURVE

U-

I.-

LU
'U

CL

100

90

80

70

60
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40

30

20

10

0
1

91 P X& I- *1 1:111

X T H+

000 100 10 1

PARTICLE SIZE, mm

0.1 0.01

0.8% Gravel 79.4% Sand 19.8% Silt/Clay
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Chain of Custody Records



U.S. Department of Energy at Grand Junction

2597 B 3/4 Road, Grand Junction, CO 81503 (970) 248-6000

CHAIN OF CUS* (
RIN: 06010294

COC: 06010294.2.1
Sampler(s):

Page 1 of 3 Site Name: MOAB CHARACTERIZATION Process history demonstrates that the activity
Site Code: MOA01 concentrations (or activity limit) of these samples

Cost Number: 06-203-4-01-5-2-01 are below the values listed in 49 CFR 173.436
Purchase Order: 24316 allowing shipment as an exempt consignment.

Sample Matrix: Soil
-J -j -j

r:

C4 W) V- -V

Ticket No. Location Sample Date Time X X _t. z (D 0. 0 Analysis
•___ 701-R26 11/07/2005 0:00 0 0 0 0 0 0 1

- 706R20 12/06/2005 0:00 0 0 0 0 0 0 1
706-R22 12/06/2005 0:00 0 0 0 0 0 0 1

- 707-R17 12/01/2005 0:00 0 0 0 0 0 0 1
707-R28 12/01/2005 0:00 0 0 0 0 0 0 1

• 710-R1 12/01/2005 0:00 0 0 0 0 0 0 1

_ _ 710-R19 12/05/2005 0:00 0 0 0 0 0 0 1
. 710-R3 12/01/2005 0:00 0 0 0. 0 0 0 1

713-Ri 11/03/2005 0:00 0 0 0 0 0 0 1
-713-R13 11/04/2005 0:00 0 0 0 0 0 0 1
'715-R3 11/10/2005 0:00 0 0 0 0 0 0 1

_ 718-Rll 12/05/2005 0:00 0 0 0 0 0 0 1
_718-R13 12/05/2005 0:00 0 0 0 0 0 0 1
* 718-R15 12/05/2005 0:00 0 0 0 0 0 0 1

718-R17 12/05/2005 0:00 0 0 0 0 0 0 1
"_718-R5 12/05/2005 0:00 0 0 0 0 0 0 1.

Sum 1 16



U.S. Departmentof Energy at Grand Junction

2597 B 34 Road, Grend Jurction, CO 81503 (970) 248-6000

CHAIN OF CUSTODY
RIN: 06010294

COC: 06010294.2.2
Sampler(s):

Page 2 of 3 Site Name: MOAB CHARACTERIZATION Process history demonstrates that the activity
Site Code: MOA01 concentrations (or activity limit) of these samples

Cost Number: 06-203-4-01-5-2-01 are below the values listed in 49 CFR 173.436
Purchase Order: 24316 allowing shipment as an exempt consignment.

Sample Matrix: Soil

-i -J

W) Q Q ~ C

Ticket No. Location Sample Date Time X __ 1 X I _r Analysis
-718-R7 12/05/2005 0:00 0 0 0 0 0 0 1

718-R9 12/05/2005 0:00 0 0 0 0 0 0 1

•"722-R1 .11/04/2005 0:00 0 0 0 0. 0 0 1
722-R2 11/04/2005 0:00 0 0 0 0 0 0 1

722-R3 11/04/2005 0:00 0 0 0 0 0 0 1
-722-R5 11/04/2005 0:00 0 0 0 0 0 0 1

- GATP-10-4 12/07/2005 0:00 0 0 0 0 0 0 1

_ GATP-11-2 12/07/2005 0:00 '0 0 0 0 0 0 1

_ GATP-11-4 12/07/2005 0:00 0 0 0 0 0 0 1

GATP-12-5 12/07/2005 0:00 0 0 0 0 0 0 1

GATP-3-2 12/08/2005 0:00 0 0 0 0 0 0 1

GATP-3-4 12/08/2005 0:00 0 0 0 0 0 0 1

GATP-4-5 12/08/2005 0:00 0 0 0 0 0 0 1

GATP-5-2 12/08/2005 0:00 0 0 0 0 0 0 1

_GATP-5-4 12/08/2005 0:00 0 0 0 0 0 0 1

-_ _ GATP-6-1 12/08/2005 0:00 0 0 0 0 0 0 1
Sum 16

Reliquished by (signature) Date Time

Received by (signature) Date Time



U.S. Department of Energy at Grand Junction

2597 8 3A4 Road. Grand Junction, CO 81503 (970) 248-6000

CHAIN OF CUSI
RIN: 06010294

•COC: 06010294.2.3
Sampler(s):

f

Page 3 of 3 Site Name: MOAB CHARACTERIZATION Process history demonstrates that the activity
Site Code:'MOA01 concentrations (or activity limit) of these samples

Cost Number: 06-203-4-01-5-2-01 are below the values listed in 49 CFR 173.436
Purchase Order: 24316 allowing shipment as an exempt consignment.

Sample Matrix: Soil

- GATP-7-2 12/07/2005 0:00 0 0 0 0 0 0 1
-_'GATP-7-4 12/07/2005 0:00 0 0 0 0 0 0 1

- GATP-8-5 12/08/2005 0:00 0 0 0 0 0 0 1

-- GATP-9-5 12/08/2005 0:00 0 0 0 0 0 0 1

Sum 5

Reliquished by (signature) Date Time

Received by (signature) Date Time
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*Shaw 71A

Shaw E & 1, Inc.

Geotechnical Laboratory
PO Box 4339

1570 Bear Creek Road
Oak Ridge TN 37830

(865) 482-6497

CERTIFICATE OF ANALYSIS

Erin Stanley
General Engineering Laboratories
2040 Savage Road
Charleston SC 29407

May 3, 2006

This is the Certificate of Analysis for the following samples:

Shaw Project ID:
Shaw Project Number:
Date Received by Lab:
Number of Samples:
Sample Type:

GEL - Moab
109855.01210000
February 1, 2006
One hundred twenty-two (122)
Soil

I. Introduction/Case Narrative
One hundred twenty-two soil samples were received by the Shaw Geotechnical Laboratory on
February 1, 2006. Samples were submitted for moisture content, specific gravity, bulk density,
Atterberg limits, percent finer than #200, sieve analysis, particle-size distribution, unconfined
compressive strength, and one-point UU triaxial testing.

Not all samples listed on the chain-of-custody were received on February 1, 2006. Another
shipment of samples was received on February 15, 2006. Results for the later shipment will be
submitted under separate cover.

The original report for this work was issued March 13, 2006. This report contains corrections
and amendments to the original report. The original report should not be used.

Please see Appendix. A, Sample Number Cross Reference List; Appendix B, Analysis Results;
Appendix C, Chain-of-Custody/Sample Receipt Records; and Appendix D,
NonconformanceNariance Reports.

Reviewed and Approved:

Ralph Cole
Laboratory Manager, Geotechnical Services
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I1. Analytical Results/Methodolocy

REFERENCES: United Nations, Recommendations on the Transport of Dangerous Goods,
Manual of Tests and Criteria, third ed. New York, 1999. United States Army Corps of Engineers
(USACE), Engineer Manual 1110-2-1906, Laboratory Soils Testing, appendix II, 1970; United
States, Environmental Protection Agency, SW846, Test Methods for Examining Solid Waste,
Physical/Chemical Methods, 3rd ed., Nov 1986 (EPA SW-846). Annual Book of ASTM
Standards, Section 4, Construction, Volume 04.08, Soil and Rock (I), and Volume 04.09, Soil
and Rock (I/), 2006. Shaw Environmental and infrastructure, Standard Operating Procedures.

Particle-Size Distribution of Soils ......................................... ASTM D 422
Specific Gravity of Soils ..................................... ASTM D 854
Amount of Material Finer Than the #200 Sieve ............................. ASTM D 1140
Unconfined Compressive Strength . ... .. ....................................................... ASTM D 2166
Moisture Content of Soil and Rock ............................. ASTM D 2216
Unconsolidated Undrained Triaxial Shear Strength ..................................... ASTM D 2850
Atterberg Limits: Liquid Limit, Plastic Limit, Plasticity Index ....... ....ASTM D 4318
B ulk D ensity ............................................................................................... U S A C E

II1. Quality Control

Quality control checks such as duplicates and spikes (QC samples), are not normally applicable
*to geotechnical testing. This is due largely to the inability of obtaining samples with known
characteristics, the heterogenous nature of the samples, and quality control procedures built-in
to the analytical method.

QC measures to ensure accuracy and precision of test results include the following:

* 100% verification of all numerical results - raw data entries, transcriptions and
calculations entered by lab technicians are checked, recalculated and verified. Most data
calculations are performed by computer programs.

Data validation through test reasonableness - summaries of all test results for individual
reports are reviewed to determine the overall reasonableness of data and to determine
the presence of any data that may be considered outliers.

Quality, control procedures are built, into most standardized geotechnical procedures. For
example, liquid limit and plastic limit analyses call for re-analyses and specify acceptance
criteria.

Routine instrument calibration - instruments, gauges and equipment used in testing are
calibrated on a routine basis. All instrument calibration follows ASTM or manufacturer
guidelines.
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Maintenance of all past calibration records - calibration records and certification
documents of all instruments, gauges and equipment are updated routinely and
maintained in the Quality Control Coordinators Quality/Operations files.

* Certified and trained personnel - all technicians are trained in the-application of standard
laboratory procedures for geotechnical analyses as well as the quality assurance
measures implemented by Shaw.

Quantitative analyses frequently used in geotechnical/physical testing programs do not
use QC tools common to wet chemistry or radiochemistry laboratories. Measures not
employed in the analysis of samples reported in this report include: laboratory control
samples (LCS), blanks, matrix spikes (MS), duplicate analyses, dilutions, digestions,
correction factors, surrogate sample analyses, detection limit determinations, control
charts, and/or tentatively identified compounds (TICs).

IV. Data Qualification

Several samples appeared to contain a large amount of soluble salts. Some grainsize results
for the silt/clay range may be skewed high due to this, and specific gravity (particle density)
tests may have been affected. Observations: hydrometer readings at the end of the 24-hr
reading were unusually high given that the soil/water column was transparent (e.g. sample 710-
R12, 722-R8). We would expect hydrometer readings to indicate zero grams soil per liter under
these conditions, but the readings indicated 10-16 grams per liter still in suspension. Several
samples were re-run due to the high solubles pushing the instrument out of range.

Unconsolidated undrained triaxial tests were performed on one test specimen at confining
pressures supplied by a client agency.

Several Atterberg limits tests were re-run after the original report was issued. The new results
are included in this report.

Density results for sample number BC0757 (700-R8) are unusually high for a naturally occurring
soil. Shaw rechecked the data and found it to be entered and calculated correctly. The sample
length dimension could possibly have been written on the bench sheet incorrectly by the
technician during analysis. If this were the case, the most likely results would have been 129.5
pcf wet density, 78.5 pcf dry density. Unfortunately, there was no way to verify this.

In some cases, moisture content results are reported on report pages for different analyses.
The laboratory frequently determines the moisture content of specimen aliquots. Therefore,
moisture content values may vary for the same sample among different test specimens.
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Sample Cross-Reference List
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SAMPLE NUMBER CROSS-REFERENCE LIST

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BC0749 .................. 700-R12 .................... Soil

B C 0750 ....................................... 700-R 16 ......................................... S oil

BC0751 ....................................... 700-R20 .................... Soil

B C 0752 ...................................... 700-R 24 ........................................... S oil

B C 0753 ....................................... 700-R 30 ......................................... S oil

B C 0754 ....................................... 700-R 35 ......................................... S oil

BC0755 ........... ........................... 700-R39 .................... Soil

BC0756 ....................................... 700-R5 ..................... soil

BC0757 ................... 700-R8 ........................................... Soil

B C 0758 ...................................... 70 1-R 12 ......................................... S oil

BC0759 ................... 701-R18 .................... soil

BC0760 ................... 701-R22.................... Soil

B C 076 1 ....................................... 70 1-R 30 ......................................... S oil

BC0762 ......................... 701 -R33 .......... S................................ soil

B C 0763 ....................................... 70 1-R 4 ........................................... S oil

B C 0764 ........................................ 70 1-R 8 ........................................... S oil

BC0765 .................. 702-R0 Soil

BC0766 ................ ...................... 702-R14 ..................... Soil

B C 0767 ....................................... 702-R 18 ......................................... S oil

BC0768....................... 702-R24 ...................... Soil

BC0769 ............... : ....................... 702-R28 .................... Soil

BC0770 ................... 702-R31 ......................................... soil

BC0771 ...................................... 702-R4 ..................... Soil

B C 0772 ...................................... 702-R 6 .......................................... S oil

BC0773 ................... 702-R8 .......................................... Soil
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

B C 0774 ....................................... 706-R l10 ........................ S................. s oil

BC0775 .................. 706-R12 .................... Soil

B C 0776 ....................................... 706-R 14 ......................................... So il

BC0777 .................. 706-R16 ..................... Soil

BC0778 .................. 706-R8 ............................................ Soil

B C 0779 ....................................... 707-R 20 ......................................... S oil

B C 0780 ....................................... 707-R 25 ...................................... S oil

B C 078 1 ....................................... 707-R 8 ........................................... S oil

BC0782 .................. 708-R12 .......... .............................. Soil

B C 0783 ...................................... 708-R 15 ......................................... S oil

B C 0784 ...................................... 708-R 19 ......................................... S oil

B C 0785 ....................................... 708-R 24 ........................................ S oil

B C 0786 ....................................... 708-R 29 ......................................... S oil

B C 0787 ...................... ................ 708-R 8 ........................................... S oil

B C 0788 ....................................... 7 10-R 12 ......................................... S oil

B C 0789 ........................... ; ........... 7 10-R 16 ......................................... s oil

B C 0790 ...................................... 7 10-R 4 ........................................... S oil

B C 0791 ...................................... 7 10-R 6 ............................................ S oil

BC0792 .................. 710-R8..................... Soil

BC0793 .................. 712-R11 .......................................... Soil

B C 0794 ....................................... 7 12-R 13 ......................................... S oil

BC0795 .................. 712-R15 ..................... Soil

BC0796 .... 712-R16 ......................................... Soil

BC0797 .................. 7'12-R17 .................... Soil

B C 0798 ....................................... 7 12-R 2 S.......................................... s oil

BC0799 ....................................... 712-R3 ......... ....................... Soil
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BC0800 ................... 712-R4

BC0801 ....................................... 712-R6

BC0802 ................... 712-R7

BC0803 ....................................... 712-R9

BC0804 ....................................... 713-R2

BC0805 ....................................... 713-R5

BC0806 ....................................... 713-R7

BC0807....................................... 713-R9

BC0808 ....................................... 714-Rl

BC0809 ....................................... 714-R2

BC0810 ...................................... 714-R3

BC0811 .............. .............. 714-R4

BC0812 ....................................... 714-R5

BC0813 ....................................... 714-R6

BC0814 ....................................... 714-R7

........................................... S o il

.................................. I ........... S o il

.......................................... .. S o il

............. .............. . ...... I ..... S o il

........................................... S o il

........................................... S o il

.S.......................................... s o il

........................................... S o il

............................................ S o il

........................................... S o il

........................................... S o il

............................................ S o il

........................................... S o il

........................................... S o il

............................................ S o il

B C 0815 ....................................... 714-R 8 .............................. S oil

B C 08 16 ....................................... 7 15-R 11 ...................................... S oil

BC0817 ........................................ 715-R16 .................... Soil

B C 0818 ....................................... 715-R 20 ......................................... S oil

BC0819 .................. 715-R24 .................... Soil

BC0820 ...................................... 715-R28 ............................ Soil

BC0821 ..................... 715-R6 ........................................... Soil

BC0822 .................. 715-R8 ............................................ Soil

B C 0823 .......... ............................ ..7 16-R 11 ........................................ S oil

B C 0824 ................. "........ ........ ... 716-R 13 ......................................... S oil

B C 0825 ....................................... 716-R 16 ......................................... S oil
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BC0826 ....................................... 716-R19 ... .................... Soil

BC0827 ....................................... 716-R2 ........................................... Soil

BC0828 ....................................... 716-R3 ........................................... Soil

BC0829 .................. 716-R4 ..................... Soil

BC0830 ........................................ 716-R5 .................................... ........ Soil

BC0831 ....................................... 716-R6 ........................................... Soil

BC0832 ....................................... 716-R7 ........................................... Soil

BC0833 ....................................... 716-R9 ........................................... Soil

BC0834.................... 717-R10 .................... Soil

BC0835 ....................................... 717-R12 .................. .............. Soil

BC0836 ....................................... 717-R14 .................. .............. Soil

BC0837 .................. I ......... 717-R16 ......................................... Soil

BC0838 ....................................... 717-R18 ......................................... Soil

BC0839 ....................................... 717-R2 ........................................... Soil

BC0840 ....................................... 717-R21 ......................................... Soil

BC0841 ....................................... 717-R3 ........................... ............ Soil

BC0842 ...................................... 717-R4 ........................................... Soil,

BC0843 ..................... .............. 717-R6 ........................................... Soil

BC0844 .................. 717-R8 ........................................... Soil

BC0845 .................. 720-Ri ..................... Soil

BC0846 ....................................... 720-R12 ........................................ Soil

BC0847 ....................................... 720-R14 .................... Soil

BC0848 ........................................ 720-R16 .......................................... Soil

BC0849 ...................................... 720-R2 ........................................... Soil

BC0850 .................. 720-R3 .......................................... Soil

BC0851 ....................................... 720-R4 ........................................... Soil
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SAMPLE NUMBER CROSS-REFERENCE LIST (Cont'd)

LAB SAMPLE NO. CLIENT SAMPLE NO. MATRIX

BC0852 .................. 720-R5

BC 0853 ........................................ 720-R6

BC 0854 ....................................... 720-R7

BC 0855 ....................................... 720-R8

BC0856 ................... .................. 720-R9

BC0857 ...................................... 722-R4

BC0858 ....................... .......... 722-R6

BC0859 .................. 722-R7

BC0860 ....................................... 722-R8

BC0861 ................... 723-R2

BC0862 .................. 723-R3

BC0863 .................. 723-R4

BC0864 .................. .. 723-R5

BC0865 .................. 723-R6

BC 0866 ....................................... 723-R7

BC 0867 ................. ...................... 723-R8

............................................ S o il

........................................... S o il

........................................... s o il

........................................... S o il

............................................ S o il

........................................... S o il

................... S........................ s o il

........................................... S o il

........................................... S o il

........................................... S o il

............................................. S o il

........................................... S o il

........................................... S o il

............................................ S o il

........................................... S o il

............. .............................. S o il

BC0868 .................. GATP-10-1 .................. Soil

BC0869 .................. GATP-10-2 .................. Soil

BC0870 ....................................... 713-R11 ...................... Soil



Appendix B
Data Results.
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Oak Ridge TN
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[MOISTURE CONTENT

PROJECT NAME

GEL - Moab
PROJECT NUMBER

109855.01210000

IOSTR, MOISTURE, SOIS %

BC0749 700-R12 39.2 28.2 71.8
BC0750 700-R16 26.1 20.7 79.3
BC0751 700-R20 31.2 23.8 76.2
BC0752 700-R24 27.8 21.8 78.2
BC0753 700-R30 26.2 20.8 79.2
BC0754 700-R35 39.6 28.4 71.6
BC0755 700-R39 49.9 33.3 66.7
BC0756 700-R5 8.7 8.0 92.0
BC0757 700-R8 65.0 39.4 60.6
BC0758 701 -R12 50.8 33.7 66.3
BC0759 701 -R18 42.4 29.8 70.2
BC0760 701 -R22 33.6 25.2 74.8
BC0761 701 -R30 8.7 8.0 92.0
BC0762 701 -R33 6.7 6.3 93.7
BC0763 701-R4 24.4 19.6 80.4
BC0764 701 -R8 31.5 24.0 76.0
BC0765 702-Ri0 16.9 14.4 85.6
BC0766 702-R14 35.1 26.0 74.0
BC0767 702-Rl8 22.4 18.3 81.7
BC0768 702-R24 24.5 19.7 80.3

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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[ MOISTURE CONTENT

PROJECT NAME

GEL - Moab
PROJECT NUMBER

109855.01210000

LAB CLIENT I MOISTURE, % I MOISTURE, % I SOLIDS, %SAMPLENO. I SAMPLENO. ASTIVID2216 SW846 SW846
BC0769 702-R28 46.2 31.6 68.4
BC0770 702-R31 8.0 7.4 92.6
BC0771 702-R4 34.7 25.7 74.3

BC0772 702-R6 71.3 41.6 58.4
BC0773 702-R8 38.3 27.7 72.3

BC0774 706-R10 69.6 41.0 59.0
BC0775 706-R12 60.7 37.8 62.2
BC0776 706-R14 38.2 27.7 72.3

BC0777 706-Ri 6 45.0 31.0 69.0
BC0778 706-R8 55.7 35.8 64.2
BC0779 707-R20 62.9 38.6 61.4
BC0780 707-R25 53.9 35.0 65.0
BC0781 707-R8 14.6 12.7 87.3
BC0782 708-R12 52.2 34.3 65.7

BC0783 708-Rl5 75.2 42.9 57.1
BC0784 708-R19 25.7 20.5 79.5
BC0785 708-R24 24.4 19.6 80.4

BC0786 708-R29 49.3 3310 67.0

BC0787 708-R8 98.8 49.7 50.3
BC0788 710-R12 67.4 40.3 59.7

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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(MOISTURE CONTENT]

PROJECT NAME

GEL - Moab
PROJECT NUMBER

109855.01210000

BC0790 710-R4 80.7 44.7 55.3
BC0791' 710-R6 116.8 53.9 46.1
BC0792 710-R8 78.2 43.9 56.1
BC0793 712-RI 1 44.8 31.0 69.0
BC0794 712-R13 45.3 31.2 68.8
BC0795 712-R15 11.6 10.4 89.6
BC0796 712-R16 7.6 71 92.9
BC0797 712-R17 8.4 7.8 92.2
BC0798 712-R2 5.6 5.3 94.7
BC0799 712-R3 6.6 6.2 93.8
BC0800 712-R4 11.8 10.5 89.5
BC0801 712-R6 63.3 38.8 61.2
BC0802 712-R7 21.6 17.8 82.2
BC0803 712-R9 29.1 22.6 77.4
BC0804 713-R2 6.6 6.2 93.8
BC0805 713-R5 75.5 43.0 57.0
BC0806 713-R7 56.0 35.9 64.1
BC0807 713-R9 60.9 37.8 62.2
BC0808 714-Rl 40.5 28.8 71.2

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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( MOISTURE CONTENT

PROJECT NAME

GEL - Moab
PROJECT NUMBER

109855.01210000

BC0810 714-R3 6.3 6.0 94.0
BC0811 714-R4 7.6 7.0 93.0
BC0812 714-R5 7.4 6.9 93.1
BC0813 714-R6 6.7 6.3 93.7
BC0814 714-R7 7.3 6.8 93.2
BC0815 714-R8 7.9 7.3 92.7
BC0816 715-RIl 30.8 23.5 76.5
BC0817 715-R16 30.8 23.6 76.4
BC0818 715-R20 36.3 26.7 73.3
BC0819 715-R24 58.4 36.9 63.1
BC0820 715-R28 5.6 5.3 94.7
BC0821 715-R6 51.2 33.8 66.2
BC0822 715-R8 61.8 38.2 61.8

BC0823 716-Rll 28.0 21.9 78.1
BC0824 716-R13 29.1 22.5 77.5
BC0825 716-R16 30.2 23.2 76.8
BC0826 716R-19 8.4 7.8 92.2
BC0827 716-R2 9.0 8.3 91.7
BC0828 716-R3 9.8 8.9 91.1

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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[MOISTURE. CONTENT

PROJECT NAME

GEL - Moab
PROJECT NUMBER
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BC0829 716-R4 3.5 3.4 1 96.6
BC0830 716-R5 10.3 9.3 90.7
BC0831 716-R6 10.6 9.6 90.4
BC0832 716-R7 8.4 7.7 92.3
BC0833 716-R9 23.8 19.2 80.8
BC0834 717-RlO 16.7 14.3 85.7
BC0835 717-R1 2 30.6 23.4 76.6
BC0836 717-R14 27.6 21.6 78.4
BC0837 717-R16 27.6 21.6 78.4
BC0838 717-R18 48.3 32.6 67.4
BC0839 717-R2 13.1 11.5 88.5
BC0840 717-R21 8.0 7.4 92.6
BC0841 717-R3 21.5 17.7 82.3
BC0842 717-R4 15.3 13.3 86.7

BC0843 717-R6 10.0 9.1 90.9
BC0844 717-R8 10.0 9.1 90.9
BC0845 720-Ri 3.5 3.4 96.6
BC0846 720-R12 28.3 22.0 78.0
BC0847 720-R14 28.7 22.3 77.7
BC0848 720-R16 5.3 5.0 95.0

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.
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( MOISTURE CONTENT.

PROJECT NAME

GEL- Moab
PROJECT NUMBER

109855.01210000

LB CIN MOSTUE % MOSTUE % SOIS

SAPL NO SAPL NO AV D 26 S84*W4

BC0849 .720-R2. 8.7 8.0 92.0
BC0850 720-R3 12.5 11.1 88.9-
BC0851 720-R4 31.0 23.7 76.3
BC0852 720-R5 5.0 4.8 95.2

BC0853 720-R6 11.3 10.2 89.8

BC0854 720-R7 20.7 17.1 82.9

BC0855 720-R8 25.5 20.3 79.7

BC0856 720-R9 29.0 22.5 77.5

BC0857 722-R4 7.4 6.9 93.1

BC0858 722-R6 7.5 7.0 93.0

BC0859 722-R7 10.4 9.4 90.6

BC0860 722-R8 48.3 32.6 67.4

BC0861 723-R2 100.6 50.2 49.8

BC0862 723-R3 8.7 8.0 92.0

BC0863 723-R4 5.0 4.8 95.2

BC0864 723-R5 6.0 5.7 94.3

BC0865 723-R6 7.2 6.7 93.3

BC0866 723-R7 6.6 6.2 93.8

BC0867 723-R8 5.2 4.9 95.1

BC0868 GATP-10-1 5.9 5.6 94.4

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.

0
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MOISTURE CONTENT ]

PROJECT NAME
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,;AI V-i1 -

713-Rl 1BC0870 9.8 8.9 91.1
BC87 9.l98 .

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%)from 100.



Page 16 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

ATTERBERG LIMITS
ASTM D 4318

PROJECT NAME:

GEL-Moab
PROJECT NO.

109855.01210000

ATTERBERG LIMITS RESULTS

BC0749 700-R12 35 25 10 ML
BC0752 * 700-R24 23 18 5 CL-ML

BC0753 r 700-R30 NP NP NP NP

BC0754 0- 700-R35 45 20 25 CL

BC0755 + 700-R39 83 35 48 CH

BC0757 0 700-R8 55 31 24 MH

BC0759 E 701-R18 51 21 30 CH

BC0761 x 701 -R30 77 40 37 MH

BC0764 A 701-R8 26 24 2 ML
BC0764 dup* 701-R8 dup 25 23 2 ML

*NP=Nonplastic

PLASTICITY CHART

60,_. " u

50 ___ __ __

0 40 _. . C

30-

0. • =•'• ML

0 10 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT



Page 17 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497 I

ATTERBERG LIMITS
ASTM D 4318
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ATTERBERG LIMITS RESULTS

I LAB S AMPLE [ NO. lIE D SAMPLE6NO. LIQUI D I MIItT PLA STIC ml: LI MTlPL AS ICm I ND EX l o - -SYMBOL

BC0767 0 702-R18 23 18 5 CL-ML
BC0767 dup * 702-RI8 dup 23 17 6 CL-ML
BC0768 0 702-R24. NP NP NP NP
BC0769 0 702-R28 89 38 51 CH
BC0772 + 702-R6 54 NP NP NP
BC0774 0 706-RI0 62 35 27 MH
BC0779 u 707-R20 66 27 39 CH
BC0780 X 707-R25 101 41 60 CH
BC0781 A 707-R8 25 17 8 CL
BC0783 * 708-RI 5 64 27 37 CH

NP=Nonplastic

PLASTICITY CHART

60 -u." _".

50LIUI LIM L
x
0 40 -I

030 __ ____ ____

20-

0 10 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT
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ATTERBERG LIMITS
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ATTERBERG LIMITS RESULTS

IAB SAMPLE-NO. FIELD SAMPL N(O LIQUIlD LIMIT0PLASTICilLIMIT PI-CITYl INDEX [,"SYMBOLV:o

BC0785 * 708-R24 26 18 8 CL
BC0786 * 708-R29 96 42 54 MH
BC0787 0 708-R8 69 34 .35 MH
BC0788 0 710-R12 45 21 24 CL
BC0789 + 710-R16 61 24 37 CH
BC0790 0 710-R4 64 NP NP NP
BC0792 * 710-R8 66 34 32 MH
BC0793 X 712-Ru1 25 27 -2 NP
BC0793 dup A 712-Rll dup 25 24 1 ML
BC0816 * 715-R11 NP NP NP NP

*NP=Nonplastic

PLASTICITY CHART

60 _,.= _- ..

50- LINE __

Lu
a40 __ ...- c
z
S 30_

5 20 _ _ __

0- 0

0 10 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT
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ATTERBERG LIMITS RESULTS

BC0818 0 715-R20 53 22 31 CH
BC0819 * 715-R24 80 33 47 CH
BC0821 0 715-R6 60 33- 27 MH
BC0824 0 716-R13 33 20 13 CL
BC0825 + 716-R16 30 19 11 CL
BC0833 0 716-R9 23 NP NP NP
BC0834 a 717-Ri0 NP NP NP NP
BC0846 X 720-Ri 2 22 23 -1 NP
BC0846 dup A 720-R1 2 dup 22 23 1- NP
BC0860 * 722-R8 67 26 41 CH

*NP-Nonplastic

PLASTICITY CHART

60- .___ ____

50-
,,; CH

CLi

o40 0 ML -
U 3Q "______

~20 M

0 10 20 30 40 50 60 70 80 90 100 110

LIQUID LIMIT
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I ATTERBERG LIMITSASTM D 4318

PROJECT NAME:
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109855.01210000

ATTERBERG LIMITS RESULTS

iLABSAMPLENO.[o IELD SAMP•LENO.:LIQUID LIMIT[PLASTICiLIMIT PLASTICITY INDiX " tCl SYMBOL

BC0861 * 723-R2 77 51 26 MH
BC0869 * GATP-10-2 21 NP NP NP
BC0870 0 713-RlI NP NP NP NP

0
+

0

x

A

*NP=Nonplastic
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SPECIFIC GRAVITY 1
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LA SAPL NO CLEN SAPEN.SEII RVT

1BC0755 700-R39 '2.9813
BC0756 700-R5 2.7212
BC0757 700-R8 2.9198
BC0759 701-R18 2.7108
BC0761 701-R30 2.9971
BC0764 701-R8 2.7783
BC0767 702-R18 2.6814
BC0769 702-R28 2.9660
BC0771 702-R4 2.8149
BC0772 702-R6 2.8105
BC0774 706-Ri0 2.7899
BC0779 707-R20 2.8050
BC0786 708-R29 3.0827
BC0787 708-R8 2.8742
BC0788 710-R12 2.7828
BC0790 710-R4 2.9369
BC0801 712-R6 2.8674
BC0804 713-R2 2.6825
BC0806 713-R7 2.8013
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SPECIFIC GRAVITY
ASTM D 854

PROJECT NAME:

GEL - Moab
PROJECT NUMBER:

109855.01210000

LAB SAMPLE NO. CLIENT SAMPLE NO. SPECIFIC GRAVITY I
btOuL1U 714-K"3

BC0818 715-R20 2.7335
BC0819 715-R24 3.0120
BC0821 715-R6 2.8716

BC0824 716-R13 2.7237
BC0860 722-R8 2.7517
BC0861 723-R2 2.8811
BC0868 GATP-10-1 2.7023
BC0869 GATP-10-2 2.7257
BC0870 713-Rl1 2.7078

+ +

i i
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[ BULK DENSITY/DRY DENSITYASTM D.2937, USACE EM 1110-2-1906, app. 11,

PROJECT NAME:
GEL - Moab

PROJECT NUMBER:
109855.01210000

BC0749 700-R12 4.5922 2.8075 791.32 39.2 10.6.1 76.2
BC0750- 700-R16 4.6368 2.8347 899.12 268 117.1 192.8
BC0751 700-R20 3.4549 2.7467 649.419 31.2 120.9 92.2
BC0752 700-R24 5.0343 2.8185 1007.55 27.8 122.2 95.6
BC0753 700-R30 5.5703 2.8327 1136.25 26.2 123.3 83.3
BC0754 .700-R35 4.4848 2.8363 912.28 39.6 122.7 87.8
BC0755 700-R39 5.4885 2.8637 1040.72 49.9 112.2 74.8
BC0756 700-R5 4.5243 2.8603 979.20 8.7 128.3 118.0
BC0757 700-R8 4.8627 2.7750 794.21 65.0 .102.9 62.4
BC0758 701-R12 5.6170 2.7770 978.51 50.6 109.6 72.8
BC0759 701-R18 5.6170 2.7770 1058.79 42.4 118.6 83.3

BC0760 701-R22 5.5743 2.8142 1141.87 33.6 125.5 93.9
BC0761 701-R30 3.2002 2.8675 629.98 45.0 116.1 80.1
BC0763 701-R4 6.6267 2.8675 1117.14 24.4 99.5 79.9
BC0764 701-R8 4.9127 2.8063 964.87 31.5 121.0 92.0
BC0765 702-RlO 4.1993 2.8108 772.43 ,16.9 112.9 96.6
BC0766 702-R14 5.6027 2.7443 1099.18 35.1 126.4 93.5
BC0767 702-R18 5.5797 2.8180 1162.12 22.4 127.2 104.0
BC0768 702-R24 3.3355 2.8128 707.27 24,5 130.0 104.4
BC0769 702-R28 5.6195 2.8327 1075.39 46.2 115.7 79.1

Moisture content calculated by ASTM D 2216 based on sample dry weight.

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).
Dry density is the weight of the dry sample solids divided by the volume of the original sample.

Sample 700-R8 sample length is assumed.
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I BULK DENSITYIDRY DENSITY 1ASTM D 2937, USACE EM 1110-2-1906, app. II

PROJECT NAME:
GEL - Moab

PROJECT NUMBER:
109855.01210000

BC0774 706-RI0 5.6073 2.7972 931.23 69.6 103.0 60.7
BC0775 706-R12 5.5778 2.8158 1006.83 60.7 110.4 68.7
BC0776 706-R14 3.7167 2.8172 671.05 38.2 110.4 79.8
BC0777 706-R16 4.9500 2.7753 889.78 45.0 113.2 78.1
BC0778 706-R8 4.4765 2.8218 738.29 55.7 100.5 64.5
BC0779 707-R20 4.7293 2.7728 772.43 62.9 103.1 63.3
BC0780 707-R25 5.0627 2.8302 915.02 53.9 109.5 71.1
BC0781 707-R8 3.8083 2.8755 891.79 14.6 137.4 119.9
BC0782 708-Ri 2 3.8993 2.7485 678.59 52.2 111.8 73.5
BC0783 708-R15 5.5435 2.7700 915.25 75.2 104.4 59.6
BC0784 708-R19 4.0344 2.8068 829.33 25.7 126.6 100.7
BC0785 708-R24 5.5385 2.8477 1210.67 29.9 130.8 100.7
BC0786 708-R29 4.1570 2.8530 790.95 49.3 113.4 76.0
BC0787 708-R8 4.9507 2.7590 750.22 98.5 96.6 48.7
BC0788 710-R12 3.8776 2.7743 659.88 67.4 107.3 64.1
BC0789 710-R16 4.0665 2.7717 690.85 60.4 107.3 66.9
BC0790 710-R4 3.2562 1.9815 255.53 80.7 97.0 53.7

Moisture content calculated by ASTM D 2216 based on sample dry weight.

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).

Dry density is the weight of the dry sample solids divided by the volume of the original sample.
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F BULK DENSITYIDRY DENSITY 1ASTM D 2937, USACE EM 1110-2-1906, app. II

PROJECT NAME:
GEL - Moab

PROJECT NUMBER:
109855.01210000

BC0791 710-R6 2.7238 2.8423 403.62 116.8 89.0 41.0
BC0792 710-R8 4.2805 2.7945 697.52 78.2 101.2 56.8
BC0793 712-Ri 1 5.6077 2.8488 1004.04 44.8 107.0 73.9
BC0794 712-R13 4.9320 2.7250 876.14 45.3 116.1 79.9
BC0795 712-R15 5.1618 2.7383 879.82 11.6 •110.3 98.8
BC0801 712-R6 4.3985 2.8137 748.74 63.3 104.3 63.9
BC0802 712-R7 4.7237 2.7458 799.65 21.6 108.9 89.6
BC0804 713-R2 4.1560 2.8317 666.54 6.6 97.0 91.0
BC0805 713-R5 2.8483 1.9755 222.91 75.5 97.3 55.4
BC0806 713-R7 2.7352 2.9622 495.26 56.0 100.1 64.2
BC0807 713-R9 4.8845 2.7735 799.19 60.9 103.2 64.1
BC0817 715-R16 5.6118 2.7677 1046.50 30.8 118.1 90.3
BC0818 715-R20 5.0393 2.8130 984.37 36.3 119.8 87.8
BC0819 715-R24 5.3728 2.8225 979.99 52.1 111.1 73.0
BC0821 715-R6 3.9292 2.0388 351.93 39.5 104.5 74.9
BC0822 715-R8 5.3812, 2.8467 922.24 61.8 102.6 63.4
BC0824 716-R13 2.4353 2.7780 488.53 29.1 126.1 97.7
BC0833 716-R9 4.2315 2.9278 803.16 238 107.4 86.7
BC0846 720-Ri 2 2.0832 2.8542 432.97 28.3 123.8 96.5
BC0847 720-R14 4.5505 2.7732 898.17 28.7 124.5 96.8

Moisture content calculated by ASTM D 2216 based on sample dry weight.

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).

Dry density is the weight of the dry sample solids divided by the volume of the original sample.
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BULK DENSITYIDRY DENSITY
ASTM D 2937, USACE EM 1110-2-1906, app. II

PROJECT NAME:
GEL - Moab

PROJECT NUMBER:
109855.01210000

BC0870 713-Rl1 3.5582 2.7935 648.92 9.8 113.4 103.3

Moisture content calculated by ASTM D 2216 based on sample dry weight.

Bulk density is the weight of wet sample divided by the volume of the wet sample (as-received).

Dry density is the weight of the dry sample solids divided by the volume of the original sample.
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LAMT FINER THAN. #200 SIEVE
ASTM D 1140 J

PROJECT NAME

GEL - Moab
PROJECT NUMBER

109855.01210000

SA PL NO SA P EN .( IN RT A 2 0

BC0750 700-R16 98.3
BC0751 700-R20 99.4
BC0752 700-R24 63.4
BC0754 700-R35 93.9
BC0765 702-RIO 43.3
BC0766 702-R14 95.6

BC0771 702-R4 76.9
BC0775 706-R12 99.6

BC0777 .706-Rl16 70.7
BC0782 708-Ri 2 99.6
BC0784 708-Ri 9 76.4
BC0789 710-RI6 99.6
BC0792 710-R8 75.8
BC0794 712-R13 65.2

BC0796 712-R16 29.1
BC0798 712-R2 25.5
BC0800 712-R4 21.3
BC0802 712-R7 19.0
BC0803 712-R9 36.4
BC0805 713-R5 83.2

The number 200 sieve has openings equivalent to 75 microns (0.075mm).



Page 28,of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

[AMT FINER THAN #200 SIEVEL ASTM D 1140 J
PROJECT NAME

GEL -Moab
PROJECT NUMBER

109855.01210000

SHA LA*LINLS

SAPL NO SAPL NO (% FIE HA 20

BC0807 713-R9 100.0
BC0808 714-Rl 54.6
BC081 0 •714-R3 32.9
BC0812 714-R5 57.9
BC0814 714-R7. 55.0
BC0817 715-R16 87.9

BC0822 715-R8 55.8
BC0823 716-Rl 1 86.6
BC0828 716-R3 26.3
BC0829 716-R4 7.3
BC0830 716-R5 18.9
BC0831 716-R6 30.0

BC0832 716-R7 21.0
BC0835 717-R12 74.3

BC0836 717-R14 47.7
BC0837 717-R16 51.3
BC0838 717-R18 96.9
BC0841 717-R3 54.7
BC0842 717-R4 33.8
BC0844 717-R8 38.7

The number 200 sieve has openings equivalent to 75 microns (0.075mm).
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IAMT FINER THAN #200 SIEVE
ASTM D 1140 I

PROJECT NAME

GEL- Moab
PROJECT NUMBER

109855.01210000

SHAW AB CIENT LOS

SAPL NO SAPEN.( INRTA 20

t.,•m •U U'-(,V I ý'-•mr ý•.VJ

BC0847 720-R14 97.0
BC0849 720-R2 26.5
BC0850 720-R3 24.0
BC0852 720-R5 17.6
BC0853 720-R6 44.1
BC0854 720-R7 61.7
BC0856 720-R9 40.9
BC0857 722-R4 21.3
BC0859 722-R7 35.5
BC0862 723-R3 37.1
BC0864 723-R5 33.3
BC0866 723-R7 38.4

___ I ___I ___

The number 200 sieve has openings equivalent to 75 microns (0.075mm).
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 700-R12

Lab Sample No. BC0749

Moisture Content = 39.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 97.3%

I #40 0.425 93.2%
N #60 0.250 90.3%
E #100 0.149 83.8%

#140 0.106 73.3%

#200 0.075 60.9%

DISTRIBUTION CURVE

Lu

I.-

LU
CIL

100

90

80

70
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40
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20

10
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1777? .%6 IC

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 39.1% Sand 60.9% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab Field Sample No. 700-R30

Project No. 109855.01210000 Lab Sample No. BC0753

Moisture Content = 26.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 100.0%
N #60 0.250 100.0%
E #100 0.149 99.7%

#140 0.106 98.2%

#200 0.075 94.5%

DISTRIBUTION CURVE

lu

z
W-zcc
W
w.

100

90

80

70

60
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40

30
.20

10

0
1(

01177701-07

000 100 10 1

PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 5.5% Sand 94.5% Silt/Clay
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PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.9813

Client Sample No.
700-R39

Lab Sample No.
BC0755

Moisture Content = 49.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 075" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 100.0%
#100 0.149 100.0%

#140 0.106 99.9%
#200 0.075 99.8%

HYDROMETER ANAL YSIS

Diameter Percent

mm Finer
H
Y
D
R
0 0.01244 99.6%
M 0.00875 95.0%
E 0.00631 88.6%
T
E 0.00463 81.2%
R 0.00359 54.4%

0.00281 12.0%

0.00129 9.2%

0.0% Gravel 0.2% Sand 99.8% Silt/Clay
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5! 3/4" 3/8* #4 #10

HYDROMETER
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1'TiThT
<2CO SIEVE

SIIII

I
II IiIIiF~ I 1111111 111I11 I IIIiIIE I
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PARTICLE SIZE, mm
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CLIENT SAMPLE NO.: 700-R39

GRAVEL

LAB SAMPLE NO.: BC0755
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 700-R5

Lab Sample No. BC0756

Moisture Content = 8.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
S 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 98.6%E

#4 4.750 96.2%

#10 2.000 92.1%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 87.0%

I #40 0.425 82.9%.
N #60 0.250 76.8%
E #100 0.149 60.1%

#140 0.106 45.4%

#200 0.075 33.7%

I

DISTRIBUTION CURVE
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UJ
I.
I-
z

W
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t . T 1,111 1'1 1 111:11 1

i-H i

T
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PARTICLE SIZE, rnm

0.1 0.01

3.8% Gravel 62.5% Sand 33.7% Silt/Clay 0
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PAR TICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL -Moab

Project No.
109855.01210000

Specific Gravity = 2.9198

Client Sample No.
700-R8

Lab Sample No.
BC0757

Moisture Content = 65.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 99.7%
#40 0.425 98.4%

N #60 0.250 97.2%
E #100 0.149 95.1%

#140 0.106 91.8%
#200 0.075 86.9%

HYDROMETER ANALYSIS

-1
Diameter Percent
Diameter

mm

Percent

Finer
H
Y
D
R
0
M
E
T
E
R

0.01597 56.8%
0.01154 25.0%

0.00869 12.8%

0.00619 11.6%

0.00432 11.6%

0.00300 11.6%

0.00126 11.6%
-t

0.0% Gravel 13.1% Sand 86.9% Silt/Clay
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 3/4" 3/8" #4 #10

i 111 It T~ I-~z 1+-ht

HYDROMETER
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CLIENT SAMPLE NO.: 700-R8

GRAVEL

LAB SAMPLE NO.: BC0757
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 701-R12

Lab Sample No. BC0758

Moisture Content = 50.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. MInI Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%

E 0.375" 9.500 100.0%E

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 99.9%
N #60 0.250 99.8%
E #100 0.149 98.7%,.

#140 0.106 95.8%

#200 0.075 90.5%

DISTRIBUTION CURVE
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z
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0
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17r, -- I - I. I- -_

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 9.5% Sand 90.5% Silt/Clay
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PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7108

Client Sample No.
701 -R18

Lab Sample No.
BC0759

Moisture Content = 42.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameterj Percent
C No. mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 .100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 100.0%
E #100 0.149 99.8%

#140 0.106 99.0%
#200 0.075 98.1%

HYDROMETER ANAL YSIS

Diameter Percent
mm Finer

H
Y
D
R
0
M 0.00855 77.2%
ET 0.00675 71.4%

E 0.00497 66.3%

R 0.00360 60.5%

0.00261 53.2%

0.00120 37.9%

0.0% Gravel 1.9% Sand 98.1% Silt/Clay
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GEL- Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 3/4" 3/8" #4 #10

HYDROMETER
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CLIENT SAMPLE NO.: 701 -RI18 LAB SAMPLE NO.: BC0759



Page 40 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 701-R22

Lab Sample No. BC0760

* Moisture Content = 33.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm FinerC

0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%E

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. 1 mm Finer

F #20 0.850 100.0%

I #40 0.425 100.0%
N #60 0.250 100.0%
E #100 0.149 100.0%

#140 0.106 99.8%

#200 0.075 98.8%

DISTRIBUTION CURVE

I-

uJ
I-

z

U.
F--

W

w0.

100

90

80

70

60

50

40

30

20

10

0
1(

-- - - 0 T

000 100 10

PARTICLE SIZE, mm

0.1 0.01
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PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.9971

Client Sample No.
701 -R30

Lab Sample No.
BC0761

Moisture Content= 8.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
1 #40 0.425 99.9%

N #60 0.250 99.3%
E #100 0.149 98.2%

#140 0.106 97.3%
#200 0.075 96.3%

HYDROMETER ANAL YSIS

-5

Diameter
mm

Percent
Finer

H
Y
D
R
0
M
E
T
E
R

0.02384 95.2%

0.01519 93.3%

0.00925 83.9%

0.00702 70.7%

0.00560 41.5%

0.00438 8.5%

0.00305 6.6%
0.00129 6.6%

- & _____________________

0.0% Gravel 3.7% Sand 96.3% Silt/Clay
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GEL- Moab
U.S. STANDARD SIEVE SIZES

12' 6' 3" 1.5" 314" 3/8" #4 #10

HYDROMETER
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CLIENT SAMPLE NO.: 701 -R30 LAB SAMPLE NO.: BC0761
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. .701-R33

Lab Sample No. BC0762

Moisture Content = 6.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 97.5%

#4 4.750 94.2%

#10 2.000 92.5%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 91.2%
I #40 0.425 86.8%

N #60 0.250 80.6%
E #100 0.149 60.6%

#140 0.106 43.1%
#200 0.075 29.3%
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5.8% Gravel 64.9% Sand 29.3% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 701-R4

Lab Sample No. BC0763

Moisture Content = 24.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 99.4%

I #40 0.425 98.8%
N #60 0.250 97.5%
E #100 0.149 87.2%

#140 0.106 72.3%

#200 0.075 60.1%

DISTRIBUTION CURVE
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0.1 0.01

0.0% Gravel 39.9% Sand 60.1% Silt/Clay



Page 45 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7783

Client Sample No.
701 -R8

Lab Sample No.
BC0764

Moisture Content = 31.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 99.8%
1 #40 0.425 99.4%
N #60 0.250 98.4%
E #100 0.149 88.2%

#140 0.106 71.3%
#200 0.075 53.6%

HYDROMETER ANAL YSIS

-. r

Diameter Percent

mm Finer
H 0.05368, 49.2%
Y 0.04054 41.7%D

R 0.03039 34.8%
0 0.01988 29.9%
M 0.01294 11.2%
ET 0.00948 4.8%T

E 0.00670 4.8%

R 0.00470 4.3%
0.00325 4.3%

0.00137 4.3%

0.0% Gravel 46.4% Sand 53.6% Silt/Clay
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PARTICLE-SIZE ANALYSIS
• ASTM D 422

Project Name
GEL- Moab

Project No.
109855.01210000

Specific Gravity = 2.6814

Client Sample No.
702-R18

Lab Sample No.
BC0767

Moisture Content = 22.4%
based on dry sample weight

SIEVE ANAL YSIS

Sieve Diameter' Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%
E

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Dia m eter Percent
No. mm Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 99.7%
E #100 0.149 89.5%

#140 0.106 75.5%
#200 0.075 62.6%

H YDROME TER A NA L YSIS

Diameter Percent
mm Finer

H 0.05044 58.9%
YD 0.03907 50.1%D

R 0.02951 42.4%

0 0.01988 34.7%.
M 0.01203 28.1%
E 0.00862 25.9%
T
E 0.00624 22.0%

R 0.00444 19.3%
0.00314 1610%

0.00134 12.7%
- g ___________________________ ____________________

0.0% Gravel 37.4% Sand 62.6% Silt/Clay
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 3/4" 3/8" #4 #10

HYDROMETER

'200 SIEVE
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t'. L'?.L,
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z
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ILl
U-
I-
z

u.a.,

70
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10

0

I I 1111.1 IIIIH I I L

IIHII II: MIT

II I IH 1 11

1000 100 10 1 0.1 0.01
PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 702-R18 LAB SAMPLE NO.: BC0767

0
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 702-R24

Lab Sample No. BC0768

Moisture Content = 24.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

iNo. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%
E 0 .

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm i Finer

F #20 0.850 100.0%

I #40 0.425 99.9%
N #60 0.250 99.8%
E #100 0.149 94.6%

#140 0.106 71.4%

#200 0.075 44.7%

DISTRIBUTION CURVE

M.

19

I.-z

U1
IL

100

90

80

70

60

50

40

30

20

10

0
1

>770 I I I117701

t-FA

--TF
000 100 10 1

PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 55.3% Sand 44.7% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.9660

Client Sample No.
702-R28

Lab Sample No.
BC0769

Moisture Content = 46.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm [Finer

F #20 0.850 100.0%
1 #40 0.425 100.0%
N #60 0.250 100.0%
E

#100 0.149 100.0%

#140 0.106 100.0%
#200 10.075 199.90%

HYDROMETER ANALYSIS

Diameter Percent

mm Finer
H
Y
D
R

O 0.01591 98.4%
M 0.00988 83.8%
ET 0.00752 64.9%
T

E 0.00600 25.1%
R 0.00444 9.4%

0.00302 7.3%

0.00127 7.3%

0,.0% Gravel 0.1% Sand 99.9% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

12 6' 3" 1.5" 3/4" 3/8" #4 #10

HYDROMETER

<2OO SIEVF

100

90

80

JI InI I I1-- I r 1Tri-1I--T-r- 1 . 11 __ _____ '--
II II ! I I ltl RI
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1000 100 10 1 0.1 0.01

PARTICLE SIZE, mm
0.001 0.0001

CLIENT SAMPLE NO.: 702-R28 LAB SAMPLE NO.: BC0769
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(8651 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 702-R31

Lab Sample No. BC0770

Moisture Content = 8.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. I mm Finer
S 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 98.9%E

#4 4.750 98.5%

#10 2.000 89.0%

Sieve Diameter Percent

No. mm Finer

•F #20 0.850 74.0%

I #40 0.425 62.6%
N #60 0.250 54.1%
E #100 0.149 41.6%•

#140 0.106 32.8%

#200 0.075 24.3%
0

DISTRIBUTION CURVE

I--

UJ
U.

LUCL

100

90

80

70

60

50

40

30

20

10

0
1

777YS- 1111,11 1 1 1

t I

FIT FIT

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

1.5% Gravel 74.2% Sand 24.3% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7383

Client Sample No.
702-R6

Lab Sample No.
BC0772

Moisture Content = 71.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 98.7%
1 #40 0.425 93.4%

#60 0.250 88.9%
#100 0.149 85.0%

#140 0.106 83.0%
#200 0.075 79.8%

HYDROMETER ANAL YSIS

- *1

Diameter
mm

Percent
Finer

H
Y
D
R
0
M
E
T
E
R

0.05477 72.9%

0.04088 64.8%

0.02987 58.3%

0.01987 48.6%

0.01322 14.6%

0.00961 7.3%

0.00680 7.3%

0.00476 6.5%

0.00331 5.7%

0.00139 5.7%
- ______________________ a _________________

0.0% Gravel 20.2% Sand 79.8% Silt/Clay
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Shaw Geotechnical.
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES HYDROMETER

12'

100

90

80

6' 3" 1.5" 3/4" 3/8' #4 #10 <200 SIEVE

FT

I-

C,

W
m
uJ

w
>.

z
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zLu

Lua.
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40
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10

1:1 777W F11:1 I 11 11111
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I IM I I

A3

1000 100 10 I 0.1 0.01

PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 702-R6

GRAVEL

LAB SAMPLE NO.: BC0772
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R
S
E

F

N
E

C
O

A
R
S
E

M
E

U
M

F

N
E

A. -



Page 55 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 702-R8

Lab Sample No. BC0773

Moisture Content = 38.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter PercentNo.1 'mm Finer J
C

3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%

E 0.375" 9.500 100.0%
#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 99.7%

I #40 0.425 99.4%
N #60 0.250 98.8%
E #100 0.149 90.4%

#140 0.106 77.8%

#200 0.075 62.6%

DISTRIBUTION CURVE '

I
U11

I-
z

UJ
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100

90
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50

40

30

20

10

0
1
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X- I I

Ir z I * I IN

000 100 110 1

PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 37.4% Sand 62.6% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS

ASTM D 422,

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7899

Client Sample No.
706-RI0

Lab Sample No.
BC0774

Moisture Content = 69.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. mm Fi ner

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 99.8%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 99.1%
#40 0.425 97.5%

N #60 0.250 96.2%
E #100 0.149 93.8%

#140 0.106 91.8%
#200 0.075 88.8%

HYDROMETER ANALYSIS

Diameter Percent
mm Finer

H
Yy 0.03465 71.9%D

R 0.02552 67.2%
O 0.01703 60.5%
M 0.01059 50.6%
ET 0.00838 31.9%T

E 0.00675 4.0%

R 0.00473 3.3%

0.00328 3.3%

0.00139 2.7%

0.0% Gravel 11.2% Sand 88.8% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
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GEL - Moab
U.S. STANDARD SIEVE SIZES HYDROMETER
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PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 706-R10
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LAB SAMPLE NO.: BC0774
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 706-R14

Lab Sample No. BC0776

Moisture Content = 38.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter J Percent

No.1mm j Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm I Finer

F #20 0.850 100.0%

I #40 0.425 99.9%
N #60 0.250 98.9%
E #100 0.149 92.8%

#140 0.106 89.5%

#200 0.075 87.6%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 12.4% Sand 87.6% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 706-R8

Lab Sample No. BC0778

Moisture Content = 55.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%
E 0 9 1

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 99.9%
N #60 0.250 99.7%
E #100 0.149 96.5%

#140 0.106 86.5%

#200 0.075 72.0%

DISTRIBUTION CURVE
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, • I l l l • . 1 7
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,PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 28.0% Sand 72.0% Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.8050

Client Sample No.
707-R20

Lab Sample No.
BC0779

Moisture Content 62.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 99.8%
1 #40 0.425 99.4%
N #60 0.250 98.8%
E #100 0.149 97.8%

#140 0.106 97.1%
#200 0.075 96.5%

0
HYDROMETER ANAL YSIS

Diameter Percent

mm Finer
H
Y
D
R

M 0.00969 89.8%
ET 0.00704 84.9%T

E 0.00516 77.0%

R 0.00374 69.1%
0.00269 60.2%

0.00121 43.4%
- .1

0.0% Gravel 3.5% Sand 96.5% Silt/Clay
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Shaw GeotechnicalLaboratory

Oak Ridge TN
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GEL- Moab
U.S. STANDARD SIEVE SIZES
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CLIENT SAMPLE NO.: 707-R20 LAB SAMPLE NO.: BC0779
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Shaw Project Name: GEL - Moab
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 707-R25

Lab Sample No. BC0780

Moisture Content = 53.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve [Diameter Percent

No.1mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%
E 0

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer J
F #20 0.850 100.0%
I #40 0.425 100.0%
N #60 0.250 100.0%
E #10 0.149 100.0%

#100 0.149 100.0%

#140 0.106 100.0%
#200 0.075 100.0% 1

DISTRIBUTION CURVE
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Z
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z
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 0.0% Sand 100.0% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
•(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 707-R8

Lab Sample No. BC0781

Moisture Content = 14.6%
based an dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm [ Finer
C

3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 93.8%
E

#4 4.750 86.7%

#10 2.000 81.2%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 75.7%

I #40 0.425 64.6%
N #60 0.250 53.7%
E #100 0.149 42.3%

#140 0.106 35.9%

#200 0.075 30.7%

DISTRIBUTION CURVE

I-

m

n*

z
W

0.-
w
U
W
a.

100

90

80

70

60

50

40

30

20

10

0
1

* IE

000 100 10 1 0.1 0.01

PARTICLE SIZE, mm

13.3% Gravel 56.0% Sand 30.7% Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 708-R15

Lab Sample No. BC0783

Moisture Content = 75.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

O 3" .75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.75" 9.500 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0:850 100.0%

I #40 0.425 100.0%
N #60 0.250 99.9%
E #100 0.149 99.6%

#140 0.106 99.3%

#200 0.075 99.1%

DISTRIBUTION CURVE
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0.0% Gravel 0.9% Sand 99.1 % Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 708-R24

Lab Sample No. BC0785

Moisture Content = 24.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 100.0%
N #60 0.250 100.0%
E #100 0.149 99.2%

#140 0.106 95.3%

#200 0.075 86.4%

DISTRIBUTION CURVE
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0.0% Gravel 13.6% Sand 86.4% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 3.0827.

Client Sample No.
708-R29

Lab Sample No.
BC0786

Moisture Content = 49.3%
based on dry sample weight

SIEVE-ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 -100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%

0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm FinerJ

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 100.0%
E #100 0.149 99.9%

#140 0.106 99.8%
#200 0.075 99.7%

HYDROMETER ANALYSIS

-I
Diameter Percent

mm Finer
H
Y
D
R
0 _ _ _

M 0.00944 96.9%
E 0.00691 87.9%
T
E 0.00546 54.1%

R 0.00434 12.4%

0.00296 9.0%

0.00125 9.0%

0.0% Gravel 0.3% Sand 99.7% Silt/Clay
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5. 3/4" 3/8" #4 #10

HYDROMETER

<200 SIEVE

100

90

80

[ lr

iir tlL-ý7
III: :III

I--

z

0
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,50

40
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0
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1000 100 10 1 0.1 0.01
PARTICLE SIZE, mm

0.001 0.0001

BC0786CLIENT SAMPLE NO.: .708-R29 LAB SAMPLE NO.:

I
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Laboratory
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PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.8742

Client Sample No.
708-R8

Lab Sample No.
BC0787

Moisture Content = 98.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No.1mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 99.6%
1 #40 0.425 •99.1%
N #60 0.250 98.9%

#100 0.149 98.3%

#140 0.106 95.7%
#200 0.075 90.1%

HYDROMETER ANAL YSIS

- *1

Diameter Percent

mm Finer
H 0.05863 70.7%
Y
D 0.04252 64.7%

R 0.03080 58.6%
0 0.02132 32.3%
M 0.01214 16.2%
E 0.00861 10.1%T

E 0.00660 9.1%
R 0.00449 8.1%

0.00321 7.1%

0.00135 7.1%
- a ___________________________ _____________________

0.0% Gravel 9.9% Sand 90.1% Silt/Clay.
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Shaw Geotechnical
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12' 6" 3' 1.5' 3/4" 3/8' #4 #10

HYDROMETER

'200 SIEVE

100

Iý-
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40
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20
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I

1000 100 10 1 0.1 0.01
PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 708-R8 LAB SAMPLE NO.: BC0787
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Shaw Geotechnical
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Oak Ridge TN
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PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7828

Client Sample No.
710-R12

Lab Sample No.
BC0788

Moisture Content = 67.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C NO.1mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%

0.75" 19.00 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 100.0%
E #100 0.149 100.0%

#140 0.106 100.0%
#200 0.075 100.0%

HYDROMETER ANAL YSIS

Diameter Percent

mm Finer
H
Y
D
R
0
M
E
T
E 0.00499 88.3%

R 0.00338 76.5%

0.00259 67.7%

0.00122 48.1%
-t

0.0% Gravel 0.0% Sand 100.0% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3* 1.5" 3/4" 3/8" #4 #10

. '"+ ' Vi. T Tr[ r !. ".',

HYDROMETER

<2OO SIEVE
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*1 1111

I--
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Im

z
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40
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10
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IIA I I'l

:t

IIII Fd
k 11 1 J II 1 1111

l i e I

n

1000 100 10 I 0.1
PARTICLE SIZE,

0.01
mm

0.001 0.0001

CLIENT SAMPLE NO.: 710-R12 LAB SAMPLE NO.: BC0788
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PARTICLE-SIZE ANALYSIS

ASTM D 422

.Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.9369

Client Sample No.
710-R4

Lab Sample No.
BC0790

Moisture Content = 80.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve fDiameter Percent
C No. Imm Finer

o 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. I mm Finer

F #20 0.850 98.6%
1 #40 0.425 94.9%

N #60 0.250 91.6%
E #100 0.149 86.8%

#140 0.106 82.7%
#200 0.075 77.6%

HYDROMETER ANAL YSIS

-I

Diameter Percent

mm Finer
H
y
D
R
0
M
E
T
E
R 0.00439 11.4%

0.00304 11.4%.

0.00128 11.4%

0.0% Gravel 22.4% Sand 77.6% Silt/Clay

0
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Shaw Geotechnical
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GEL- Moab
U.S. STANDARD SIEVE SIZES HYDROMETER

<200 SIEVE
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A0.

214
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1000 100 10 1 0.1 0.01 0.001 0.0001

PARTICLE SIZE, mm

CLIENT SAMPLE NO.: 710-R4 LAB SAMPLE NO.: BC0790
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 71 O-R6

Lab Sample No. BC0791

Moisture Content = 116.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 100.0%

I #40 0.425 100.0%
N #60 0.250 99.7%
E #100 0.149 99.4%

#140 0.106 99.2%

#200 0.075 99.1%

DISTRIBUTION CURVE

W
z

z
I-

9L

100

90
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0
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I ?77> I _9'7 -r

_J H
:: :1
lll;I T

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 0.9% Sand 99.1 % Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 712-Rl

Lab Sample No. BC0793

Moisture Content = 44.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

O 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%E

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No.1mm Finer.

F #20 0.850 99.7%

I #40 0.425 98.5%
N #60 0.250 97.5%
E #100 0.149 94.1%

#140 0.106 84.9%

#200 0.075 63.6%

DISTRIBUTION CURVE

z
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z
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100
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-1 1 1 T -V.1 ? i

I I P

000 100 10 1
PARTICLE SIZE, mm

0 1. 0.01

0.0% Gravel 36.4% Sand 63.6% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 712-R15

Lab Sample No. BC0795

Moisture Content = 11.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%
E 0 1

#4 4.750 100.0%--

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

"F #20 0.850 99.8%

I #40 0.425 98.8%
N #60 0.250 94.5%
E #100 0.149 67.0%

#140 0.106 39.4%

#200 0.075 17.8%

DISTRIBUTION CURVE

U-
m

uJ
z
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z
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 82.2% Sand 17.8% Silt/Clay
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Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 712-R17

Lab Sample No. BC0797

Moisture Content = 8.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
O 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 95.2%

#4 4.750 90.3%

#10 2.000 85.2%

Sieve Diameter Percent
No.I mm Finer

F #20 0.850 83.8%

I #40 0.425 81.0%
N #60 0.250 77.0%
E #100 0.149 62.9%

#140, 0.106 47.8%
#200 0.075 33.8%

DISTRIBUTION CURVE

W
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PARTICLE SIZE,. mm

9.7% Gravel 56.5% Sand 33.8% SilttClay
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Oak Ridge TN
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL- Moab

Project No. 109855.01210000

Field Sample No. 712-R3

Lab Sample No. BC0799

Moisture Content = 6.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
No. mm Finer
Cr
c0O 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%

SE 0.375" 9.500 100.0%

#4 4.750 99.9%

#10 2.000 99.6%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 99.4%

I #40 0.425 96.5%
N #60 0.250 78.9%
E #100 0.149 48.7%

#140 0.106 30.4%

#200 0.075 19.8%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

0.1% Gravel 80.1% Sand 19.8% Silt/Clay
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I

PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.8730

Client Sample No.
712-R6

Lab Sample No.
BC0801

Moisture Content = 63.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No.1mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 99.9%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 98.6%
#40 0.425 97.2%

N #60 0.250 96.0%
E #100 0.149 89.3%

#140 0.106 81.9%
•W#2001 0.075 72.4%

HYDROMETER ANALYSIS

- U

Diameter Percent

mm Finer
H 0.05697 71.4%
YD 0.04198 62.6%D

R 0.03027 57.7%
0 0.01813 47.9%
M 0.01290 11.7%
E 0.00904 10.8%
T

E 0.00642 9.8%

R 0.00454 9.8%
0.00314 9.8%

0.00133 9.8%

0.0% Gravel 27.6% Sand 72.4% Silt/Clay
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GEL - Moab
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Laboratory
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab Field Sample No. 713-R2

Lab Sample No. BC0804Project No. 109855.01210000

Moisture Content = 6.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mme Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S 0.375" 9.500 100.0%
E

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

. No. mm Finer

F #20 0.850 100.0%

I #40 0.425 96.8%
N #60 0.250 76.1%
E #100 0.149 38.6%

#140 0.106 19.6%

#200 0.075 9.7%

DISTRIBUTION CURVE
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0.0% Gravel 90.3% Sand 9.7% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 713-R7

Lab Sample No. BC0806

Moisture Content = 56.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter• Percent

No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 98.9%

I #40 0.425 95.6%
N #60 0.250 92.3%
E #100 0.149 88.2%

#140 0.106 82.6%

#200 0.075 73.2%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

10.0% Gravel 26.8% Sand 73.2% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

I

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 71,4-R2

Lab Sample No. BC0809

Moisture Content = 5.1 %
based on dry sample weight

SIEVE ANALYSIS

Sieve IDiameter Percent

No.1mm Finer
3" 75.000 100.0%0

A 1.5" 37.500 100.0%
R 0.75" 19.000 97.8%
SE 0.375" 9.500 88.5%

#4 4.750 82.8%
#10 2.000 78.1%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 74.0%
I #40 0.425 69.1%

N #60 0.250 62.0%
E #100 0.149 43.5%

#140 0.106 30.2%

#200 0.075 19.9%

DISTRIBUTION CURVE
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17.2% Gravel 62.9% Sand 19.9% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 714-R4

Lab Sample No. BC0811

Moisture Content = 7.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm I Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 95.5%
SE 0.375" 9.500 93.2%

#4 4.750 87.0%

#10 2.000 80.4%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 77.5%

I #40 0.425 72.4%
N #60 0.250 66.9%
E #100 0.149 57.6%

#140 0.106 47.0%

#200 0.075 35.4%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

13.0% Gravel 51.6% Sand 35.4% Silt/Clay 0
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. ' 714-R6

Lab Sample No. BC0813

Moisture Content = 6.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm FinerC
3" 75.000 100.0%0

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 89.4%

#4 4.750 80.2%

#10 2.000 69.3%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 64.9%

I #40 0.425 58.4%
N #60 0.250 53.8%
E #100 0.149 49.1%

#140 0.106 44.2%

#200 0.075 37.5%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

19.8% Gravel 42.7% Sand 37.5% Silt/Clay
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PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000'

Field Sample No. 714-R8

Lab Sample No. BC0815

Moisture Content = 7.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. Imm Finer
C
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SI
E 0.375" 9.500 94.3%E

#4 4.750 84.4%

#10 2.000 72.9%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 68.1%

I #40 0.425 62.9%
N #60 0.250 59.8%
E #100 0.149 51.8%

#140 0.106 44.8%

#200 0.075 38.3%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

15.6% Gravel 46.1% Sand 38.3% Silt/Clay 0
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 1109855.01210000

Field Sample No. 715-R 11

Lab Sample No. BC0816

Moisture Content = 30.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. Imm Finer0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 100.0%
I #40 0.425 100.0%
N #60 0.250 99.6%
E #100 0.149 87.6%

#140 0.106 65.1%
#200 0.075 43.6%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 56.4% Sand 43.6% Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS

ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7335

Client Sample No.
715-R20

Lab Sample No.
BC0818

Moisture Content 36.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. mm J Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4' 4.750 100.0%-
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 100.0%
E #100 0.149 100.0%

#140 0.106 100.0%
#200 0.075 100.0%

HYDROMETER ANALYSIS

Diameter Percent

mm Finer
H
Y
D
R

O 0.01721 94.2%
M 0.01055 82.0%
E 0.00770 71.7%
T
E 0.00561 63.5%

R 0.00410 55.3%

0.00292 47.1%

0.00128 34.8%
-i ________________________ __________________

0.0% Gravel 0.0% Sand 100.0% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL- Moab

12"

--F
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTMUD 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 3.0120

Client Sample No.
715-R24

Lab Sample No.
BC0819

Moisture Content = 58.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve , Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5 I 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 .4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer
F #20 0.850 100.0%

#40 0.425 99.9%
N #60 0.250 99.7%
E #100 0.149 99.4%

#140 0.106. 99.1%
#200 0.075 98.7%

HYDROMETER ANAL YSIS

- U

Diameter Percent

mm Finer
H
Y
D
R 0.02433 96.0%
0 0.01585 91.1%
M 0.00892 77.2%
EE 0.00765 53.5%T

E 0.00590 28.7%

R 0.00343 23.8%

0.00287 20.8%

0.00124 17.8%
-d

0.0% Gravel 1.3% Sand 98.7% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
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GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6 3" 1.5' 314" 3/8" #4 #10
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'200 SIEVE
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 71 5-R28

Lab Sample No. BC0820

Moisture Content= 5.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 97.7%

#4 4.750 96.7%

#10 2.000 94.1%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 91.1%

I #40 0.425 80.9%
N #60 0.250 64.7%
E #100 0.149 36.1%

#140 0.106 23.3%

#200 0.075 15.6%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

3.3% Gravel 81.1% Sand 15.6% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.8716

Client Sample No.
715-R6

Lab Sample No.
BC0821

Moisture Content = 51.2%
based on dry sample weight

SIEVE ANAL YSIS

Sieve Diameter Percent

C No.1 mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

.F #20 0.850 99.3%
#40 0.425 97.8%

N #60 0.250 95.4%
E #100 0.149 88.1%

#140 0.106 83.0%
#200 0.075 76.2%

HYDROMETER ANAL YSIS

Diameter Percent
mm Finer

H
YD 0.03878 73.5%D

R 0.02815 69.1%
0 0.01844 62.1%
M 0.01281 16.6%
E 0.00894 10.5%
T
E 0.00653 10.5%
R 0.00447 10.5%

0.00317 9.6%

0.00134 9.6%

0.0% Gravel 23.8% Sand 76.2% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3' 1.5" 3/4" 3/8" #4 #10
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0.001 0.0001
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7237

Client Sample No.
716-R13

Lab Sample No.
BC0824

Moisture Content 28.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
1 #40 0.425 100.0%
N #60 0.250 100.0%
E

#100 0.149 100.0%

#1400 0.106 100.0%
#200 10.075 99.8%

HYDROMETER ANAL YSIS

Diameter Percent

mm Finer
H
Y

D
R 0.02642 93.5%
0 0.01828 77.3%
M 0.01147 58.2%
ET 0.00839 44.9%T

E 0.00614 37.2%

R 0.00432 29.6%
0.00313 24.8%

0.00132 17.2%

0.0% Gravel 0.2% Sand 99.8% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL -Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 314" 3/8" #4 #10
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 716-R16

Lab Sample No. BC0825

Moisture Content = 30.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter! Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 99.9%
N #60 0.250 98.7%
E #100 0.149 88.2%

#140 0.106 73.7%

#200 0.075, 61.2%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 38.8% Sand 61.2% SiltlClay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 716-R19

Lab Sample No. BC0826

Moisture Content= 8.4%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
S 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 98.8%

#10 2.000 98.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 96.3%

I #40 0.425 88.9%
N #60 0.250 78.0%
E #100 0.149 52.4%

#140 0.106 36.0%

#200 0.075 23.7%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm
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1.2% Gravel 75.1% Sand 23.7% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 716-R2

Lab Sample No. BC0827

Moisture Content = 9.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#L10 2.000 100.0%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 99.8%

I #40 0.425 98.4%
N #60 0.250 86.8%
E #100 0.149 55.6%

#140 0.106 35.8%

#200 0.075 23.7%

DISTRIBUTION CURVE
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0.0% Gravel 76.3% Sand 23.7% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 716-R9

Lab Sample No. BC0833

Moisture Content = 23.8%
based on dry sample weight

SIEVE ANAL YSIS

Sieve Diameterj Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 99.4%

I #40 0.425 98.7%
N #60 0.250 97.5%
E #100 0.149 86.4%

#140 0.106 74.2%

#200 0.075 64.9%

DISTRIBUTION CURVE
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1
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0.0% Gravel 35.1% Sand 64.9%Sl It/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 717-RlO

Lab Sample No. BC0834

Moisture Content = 16.7%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer

3" 75.000 100.0%

A 1.5' 37.500 100.0%
0.75" 19.000 100.0%

S
E 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

I #40 0.425 100.0%
N #60 0.250 99.7%
E

#100 0.149 88.0%

#140 0.106 62.3%

#200 0.075 44.0%

DISTRIBUTION CURVE
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0.0% Gravel 56.0% Sand 44.0% Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 717-R2

Lab Sample No. BC0839

Moisture Content = 13.1 %
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
3" 75,000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%

i #40 0.425 95.6%
N #60 0.250 77.1%
E #100 0.149 52.2%

#140 0.106 38.0%

#200 0.075 27.6% 0
DISTRIBUTION CURVE
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PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 72.4% Sand 27.6% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 717-R21

Lab Sample No. BC0840

Moisture Content = 8.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm I Finer
0 3" 75.000 100.0%

A 1.5" 37.500 .100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 99.6%

#4 4.750 98.6%

#10 2.000 96.3%

Sieve Diameter Percent

No. mm •Finer

F #20 0.850 93.7%

I #40 0.425 84.0%
N #60 0.250 70.1%
E #100 0.149 47.0%

#140 0.106 34.2%

#200 0.075 24.8%

DISTRIBUTION CURVE
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PARTICLE SIZE, mm
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1.4% Gravel 73.8% Sand 24.8% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 717-R6

Lab Sample No. BC0843

Moisture Content 10.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percentn 1
No. mm Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 99.9%

I #40 0.425 99.7%
N #60 0.250 95.9%
E #100 0.149 73.9%

#140 0.106 52.3%

#200 0.075 36.1%

DISTRIBUTION CURVE
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1
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0.1 0.01

0.0% Gravel 63.9% Sand 36.1% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 720-Rl

Lab Sample No. BC0845

Moisture Content = 3.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000, 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

Sieve Diameter Percent
No. mmf Finer

F #20 0.850 98.0%

I #40 0.425 88.7%
N #60 0.250 61.2%
E #100 0.149 30.9%

#140 0.106 19.6%

#200 0.075 13.4%

DISTRIBUTION CURVE

U.

z
U

100

90

80

70

60

50

40

30

20

10

0
1

7- 7T77 ý<O- ---jA 44-

A

I I A

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 86.6% Sand 13.4% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 720-Ri 6

Lab Sample No. BC0848

Moisture Content = 5.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mmT Finer

O 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 96.6%

#4 4.750 95.4%

#10 2.000 95.1%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 95.0%

I #40 0.425 94.8%
N #60 0.250 91.6%
E #100 0.149 67.3%

#140 0.106 41.4%

#200 0.075 19.7%

DISTRIBUTION CURVE

100

90
J

- 4 444A4144 ~ -
I~~

.I-

0

[]

m

w

I-
z
uJ

a.

80

70

60

50

40

30

20

10

0

I * S

* S S -_ _

I

1000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

4.6% Gravel 75.7% Sand 19.7% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 720-R4

Lab Sample No. BC0851

Moisture Content = 31.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer

0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 100.0%

#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent
No. j mm Finer

F #20 0.850 100.0%

I #40 0.425 99.2%
N #60 0.250 88.9%
E #100 0.149 62.9%

#140 0.106 46.1%

#200 0.075 34.9%

DISTRIBUTION CURVE

U-
I--
z
W

a.

100

90

80

70

60

50

40

30

20

10

0
1

a - . ~ N-

I r

000 100 110 1

PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel 65.1% Sand 34.9% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab Field Sample No. 720-R8

Lab Sample No. BC0855Project No. 109855.01210000

Moisture Content = 25.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent.

C No. mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 100.0%

#4 4.750 100.0%
#10 2.000 100.0%

* Sieve Diameter Percent
No. mm Finer

F #20 0.850 100.0%
1 #40 0.425 100.0%
N #60 0.250 100.0%
E #100 0.149 99.9%

#140 0.106 99.5%
#200 0.075 97.0%

DISTRIBUTION CURVE

U.

I.-
0

CL

100

90

80

70

60

50

40

30

20

10

0
1

?- -- -- 11 ..0..

Hi l l I i I

Hil I I t

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

0.0% Gravel - 3.0% Sand 97.0% Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL- Moab

Project No. 109855.01210000

Field Sample No. 722-R6

Lab Sample No. BC0858

Moisture Content = 7.5%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. j mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 83.4%

#4 4.750 73.6%

#10 2.000 65.8%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 61.8%

I #40 0.425 57.3%-
N #60 0.250 50.9%
E #100 0.149 34.4%

#140 0.106 .24.0%

#200 0.075 17.2%

DISTRIBUTION CURVE

I
m
uJz
U.
I-.
z
mu
U
mu
0.

100

90

80

70

60

50
40

30

20

10

0

1'

-. * i :L4c

000 100 10 1
PARTICLE SIZE, mm

0.1 0.01

26.4% Gravel 56.4% Sand 17.2% Silt/Clay
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity= 2.7517

Client Sample No.
722-R8

Lab Sample No.
BC0860

Moisture Content = 48.3%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
O 3" 75.000 100.0%

1.5" 37.500 100.0%
0.75" 19.000 100.0%
0.75" 19.000 100.0%

E 0.375" '9.500 100.0%
#4 4.750 100.0%

#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 100.0%
#40 0.425 100.0%

N #60 0.250 100.0%
E #100 0.149 100.0%

#140 0.106 99.9%
#200 0.075 99.5%

HYDROMETER ANAL YSIS

-F

Diameter Percent

mm Finer
H
Y
D
R
0 ..

M
E
T
E
R 0.00347 93.4%

0.00246 88.2%

0.00110 69.6%
- a ___________________________ _____________________

0.0% Gravel 0.5% Sand 99.5% Silt/Clay

0
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL- Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3' 1.5" 3/4" 3/8" #4 #10

HYDROMETER

<2M0 SIEVE

100

90

80

-II'l I

I-

uJz

z

0~

70

60

50

40

30

20

10

F

n

.1000 100 10 1, 0.1 0.01
PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 722-R8 LAB SAMPLE NO.: BC0860



Page 112 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497 0

PARTICLE-SIZE ANAL YSIS

ASTM D 422

Project Name.
.GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.8811

Client Sample No.
723-R2

Lab Sample No.
BC0861

Moisture Content= 100.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5'" 37.500 100.0%
R 0.75" 19.000 100.0%
E 0.375" 9.500 100.0%

#4 4.750 100.0%#10 2.000 100.0%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 87.0%
#40 0.425 74.6%

N #60 0.250 63.8%
#100 0.149 56.2%

#140 0.106 52.7%
#200 0.075 49.1%

HYDROMETER ANAL YSIS

-'3

Diameter

mm

Percent
Finer

4.H
Y
D
R
0
M
E
T
E
R

0.03249 42.3%

0.02097 35.9%

0.01266 9.5%

0.00925 9.5%

0.00646 9.5%

0.00457 9.5%

0.00317 8.5%

0.00130 8.5%
- m

0.0% Gravel 50.9% Sand 49.1% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

IT 6' 3" 1.5" 3/4" 3/8" #4 #10

HYDROMETER

<2OO SIEVE

100

90

80

* 70

W

S60

w 50
z.
I--
z 40Lu.

n.30

I F1ý111 1,

EA¶TR).'

-1111111 IN

I' t [17 1111

Ll I I ito
-IRTI- I r i I =1t

20

10

n

1000 100 10 I 0.1 0.01
PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: 723-R2 LAB SAMPLE NO.: BC0861
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 723-R4

Lab Sample No. BC0863

Moisture Content = 5.0%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No.1mm •Finer
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 98.4%

#4 4.750 94.7%

#10 2.000 91.6%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 87.9%

I #40 0.425 84.6%
N #60 0.250 79.1%

#100 0.149 61.4%

#140 0.106 46.4%

#200 0.075 34.0%

DISTRIBUTION CURVE

I

z

C.1

CLw,
a.

100

90

80

70

60

50

40

30

20

10

0
1

I b I

000 100 10 I 0.1 0.01

PARTICLE SIZE, mm

5.3% Gravel 60.7% Sand 34.0% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 723-R6

Lab Sample No. BC0865

Moisture Content = 7.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm Finer
0 3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
SE 0.375" 9.500 92.4%

#4 4.750 86.7%
#10 2.000 76.8%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 74.9%

I #40 0.425 70.8%
N #60 0.250 66.4%
E #100 0.149 58.6%

#140 0.106 50.6%

#200 0.075 42.1%

DISTRIBUTION CURVE

I.-
2

tu
U.

100

90

80
.70

60

50

40

30
20

10

n

In I I I I TT-T-7-

I I ILk

T I

Fff I I I

1000 100 10 I 0.1 0.01

PARTICLE SIZE, mm

13.3% Gravel 44.5% Sand 42.1% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
.(865) 482-6497

PARTICLE-SIZE DISTRIBUTION
ASTM D 422

Project Name GEL - Moab

Project No. 109855.01210000

Field Sample No. 723-R8

Lab Sample No. BC0867

Moisture Content = 5.2%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

No. mm FinerC
3" 75.000 100.0%

A 1.5" 37.500 100.0%
R 0.75" 19.000 83.1%
SE 0.375" 9.500 79.1%

#4 4.750 68.5%

#10 2.000 56.2%

Sieve Diameter Percent

No. mm Finer

F #20 0.850 51.2%

I #40 0.425 46.6%
N #60 0.250 43.2%
E #100 0.149 38.6%

#140 0.106 34.1%

#200 0.075 30.0%

DISTRIBUTION CURVE

W
z
I.-z

0.,

100

90

80

70

60

50

40
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20

10

0
1

I I - . Hi ll

000 100 10 I 0.1 0.01

PARTICLE SIZE, mm

31.5% Gravel 38.5% Sand 30.0% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANALYSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7023

Client Sample No.
GATP-10-1

Lab Sample No.
BC0868

Moisture Content = 5.9%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent
C No. mm Finer

0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 99.5%
E 0.375" 9.500 96.6%

#4 4.750 94.1%
#10 2.000 91.3%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 88.5%
#40 0.425 83.2%

N #60 0.250 73.9%
E #100 0.149 53.0%

#140 0.106 37.9%
#200 0.075 26.8%

HYDROMETER ANAL YSIS

- I

Diameter Percent
mm Finer

H 0.05956 26.3%
YD 0.04480 21.1%D

R 0.03304 17.3%
0 0.02154 14.5%
M 0.01274 11.8%
ET 0.00915 10.4%T

E 0.00644 9.3%

R 0.00459 8.3%
0.00315 6.9%

0.001 34 5.5%
- h ___________________________ i ____________________

5.9% Gravel 67.3% Sand 26.8%. Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

1It 6" 3"' 1.5" 3/4" 3/8" #4 #1

HYDROMETER
0 2SSIEVE

100

90

80

I--

z
uLJ
C.
wL

70

60

50

40

30

20

10

IT
0

1000 100 10 I 0.1 0.01
PARTICLE SIZE, mm

0.001 0.0001

CLIENT SAMPLE NO.: GATP-10-1 LAB SAMPLE NO.: BC0868
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7257

Client Sample No.
GATP-1 0-2

Lab Sample No.
BC0869

Moisture Content = 9.6%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500. 92.9%
R 0.75" 19.000 90.6%
E 0.375" 9.500 88.7%

#4 4.750 87.0%
#10 2.000 L85.3%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 83.4%

#40 0.425 79.8%
N #60 0.250 70.6%
E #100 0.149 52.4%

#140 0.106 39.2%
#200 0.075 29.2%

HYDROMETER ANALYSIS

Diameter Percent
mm Finer

H
Yy 0.04693 25.8%D

R 0.03419 21.1%
o 0.02190 19.5%
M 0.01295 15.8%
ET 0.00926 13.7%T

E 0.00654 11.6%

R 0.00467 9.5%
0.00319 6.8%

0.00138 4.2%
- .1

13.0% Gravel 57.8% Sand 29.2% Silt/Clay
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Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL - Moab
U.S. STANDARD SIEVE SIZES

12" 6" 3" 1.5" 3/4" 3/8, #4 #10

HYDROMETER

<200 SIEVE

100 lflli k

I ý I'l
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•_ 70
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w 50
z
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Z 40

IL 30- 30
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R I ii- E . iiM ii .
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* IT

F:i
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in
IV

I
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0 ..
1000 100 10 1 0.1 0.01

PARTICLE SIZE, mm
0.001 0.0001

CLIENT SAMPLE NO.: GATP-10-2 LAB SAMPLE NO.: BC0869
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

PARTICLE-SIZE ANAL YSIS
ASTM D 422

Project Name
GEL - Moab

Project No.
109855.01210000

Specific Gravity = 2.7078

Client Sample No.
713-Rll

Lab Sample No.
BC0870

Moisture Content = 9.8%
based on dry sample weight

SIEVE ANALYSIS

Sieve Diameter Percent

C No. mm Finer
0 3" 75.000 100.0%
A 1.5" 37.500 100.0%
R 0.75" 19.000 100.0%
S
E 0.375" 9.500 99.4%

#4 4.750 97.4%
#10 2.000 96.7%

Sieve Diameter Percent
No. mm Finer

F #20 0.850 96.1%
#40 0.425 94.6%

N #60 0.250 90.5%
E

#100 0.149 70.0%

#140 0.106 45.6%
-#200 0.075 24.6%

HYDROMETER ANAL YSIS

Diameter 
Percent

Diameter

mm
Percent

Finer
H
Y
D
R
0
M
E
T
E
R

0.04930 16.4%

0.03567 12.3%

0.02273 11.3%

0.01264 9.8%

0.00933 8.2%

0.00664 6.7%

0.00453 622%

0.00328

0.00136

5.7%

4.1%

2.6% Gravel 72.8% Sand 24.6% Silt/Clay
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

GEL- Moab
U.S. STANDARD SIEVE SIZES HYDROMETER

12" 6" 3' 1.5" 314" 3/8" #4 #10 <200 SIEVE

100
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l i l t I

0
1000. 100 10 1 0.1 0.01

PARTICLE SIZE, mm
0.001 0.0001

CLIENT SAMPLE NO.: 713-Rll1 LAB SAMPLE NO.: BC0870
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 J

Project Name GEL - Moab

Project No. 109855.01210000

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

11/6/2005
3/2/2006

12.5
6.3

Client Sample No.

Lab Specimen No.

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %

Wet Unit Weight, pcf.

Dry Unit Weight, pcf.
Rate of Strain, in./min.

700-R 12

BC0749

4.0092
2.0065

374.34
44.6

112.5

77.8
0.0250AXIAL

STRAIN, %
0.00
0.17
0.55
0.90
1.12
1.47
1.80
2.12
2.47
2.82
3.14
3.47

3.79
4.14

4.46
4.79
5.14
5.49
5.81
6.14
6.34
6.63
6.96

DEVIATOR
STRESS, psi

0.0
0.5
1.6
2.6
3.5
4.5

5.5

6.6
7.6
8.5
9.3
10.1

10.7
11.2

11.6
11.9
12.1
12.2
12.3
12.4
12.5
11.9
9.6

20

18

16

14

12

10

8

0.

tu

CA

6

4

2

0

0 5 10 15

STRAIN, %



Page 124 of 165
May 3, 2006
Erin Stanley
General Engineering Laboratories
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Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

IUNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166

Project Name GEL - Moab

Project No. 109855.01210000

Client Sample No.

Lab Specimen No.

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

11/30/2005
3/1/2006

6.2
4.2

Specimen Height, in.

Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %

Wet Unit Weight, pcf.

Dry Unit Weight, pcf.
Rate of Strain. in./min.

700-R30

BC0753

5.5865
2.8643

1126.06
31.7

119.2

90.5
0.0380AXIAL

STRAIN, %
0.00
0.11
0.30
0.52
0.73
1.16
1.58

1.99
2.38
2.79
3.20
3.62

4.03
4.44

4.83
5.26
5.66
6.07
6.48
6.89
7.32

DEVIATOR
STRESS, psi

0.0
0.3
0.8
1.2
1.7
2.5
3.4

4.2
4.8
5.4
5.8
6.1

6.2
6.2

6.0
5.7
5.2
4.6
4.2
4.0
3.8

10

8

- 6

wCLl

I--
U) 4

2

0

0 5 10

STRAIN, %

15
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.General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

I UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 I

Project Name GEL - Moab

Project No. 109855.01210000

Client Sample No.

Lab Specimen No.

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi
STRAIN AT FAILURE, %

AXIAL
STRAIN, %

0.00
0.19
0.55
0.89
1.22
1.53
1.86

.2.20

2.51
2.86
3.20
3.54
3.89
4.21
4.56
4.87
5.18
5.52
5.88
6.23
6.54
6.88
7.22
7.57
7.90
8.22
8.55
8.91
9.07

DEVIATOR
STRESS, psi

0.0
1.0
2.9
4.6
5.8
6.9
7.9

8.7
9.4
10.0
10.6
11.1
11.4
11.8
12.0
12.3
12.4
12.5
12.6
12.6
12.6
12.6
12.6
12.7
12.6
12.6
12.6

12.4
11.9

11/6/2005
3/1/2006

12.7
7.6

20

18

16

14

12

U) 10
uJ
I-.

u)8

6

4

2

0

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %
Wet Unit Weight, pcf.

Dry Unit Weight, pcf.
Rate of Strain. in./min.

700-R39

BC0755

5.8132
2.8652

.1141.91
36.0

116.1

85.3
0.0580

, L- - - Failed

000"W Specimen

II~

0 5 10 15

STRAIN, %
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 I

Project Name GEL - Moab

Project No. 109855.01210000

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi
STRAIN AT FAILURE, %

AXIAL
STRAIN, %

0.00
0.14
0.76

1.33
1.88
2.44
2.99
3.57
4.15
4.73
5.27
5.81
6.40
6.98
7.52
8.12
8.69
9.24
9.81
10.39
10.91
11.51
12.10
12.63
13.19
13.76
14.40
14.88
15.19

DEVIATOR
STRESS, psi

0.0
0.3
1.0
1.3
1.6

1.8
1.9
2.1
2.2
2.4
2.5
2.6
2.7
2.8
2.9
2.9
3.0
3.1
3.1
3.2
3.2
3.3
3.3
3.3
3.4
3.4
3.4
3.4
3.5

11/30/2005
3/1/2006

3.5
15.2

10

8

Client Sample No.

Lab Specimen No.

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %
Wet Unit Weight, pcf.

Dry Unit Weight, pcf.
Rate of Strain. in./min.

708-R 15

BC0783

5.5435
2.7700

915.25
75.2

104.4

59.6
0.0520

C.

C6U)

I-
€,•

6

4

2

0
0 5 10

STRAIN, %

15

0
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

I UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 I

Project Name GEL - Moab

Project No. 109855.01210000

Client Sample No.

Lab Specimen No.

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

AXIAL
STRAIN, %

0.00
0.23
0.70
1.13
1.56
1.99

2.43
.2.86

3.29
3.70
4.15
4.60'
5.23
6.09

6.94
7.82
8.68
9.54
10.43
11.28
12.13
12.98
13.87
14.71

DEVIATOR
STRESS, psi

0.0
0.3
0.9
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.5
2.7
2.8
3.1

3.2
3.4
3.5
3.7
3.8
3.9
3.9
4.0
4.0
4.1

11/30/2005
3/11/2006

4.1
14.7

10

8

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %

Wet Unit Weight, pcf.

Dry Unit Weight, pcf.
Rate of Strain. in./min.

708-R24

BC0785

5.5872
2.8393

1067.42
41.0

115.0

81.6
0.048

0.
ui

I-
U)

6

4

2

0

0 5 10

STRAIN, %

15
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

I UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 I

Project Name GEL - Moab

Project No. 109855.01210000

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

AXIAL
STRAIN, %

0.00
0.14
0.42
0.72
0.99
1.25
1.53
1.79
2.05
2.31
2.59
3.00
3.54
4.08
4.62
5.17
5.71
6.21
6.78
7.34
7.86
8.41
8.97
9.49
10.03
10.56
11.10

DEVIATOR
STRESS, psi

0.0
0.4
0.7
1.0
1.3
1.6
1.8
2.1
2.3
2.5
2.7
3.0
3.3
3.5

3.6
3.5
3.2
2.8
2.6
2.4
2.3
2.0
2.0
1.9
1.8
1.7
1.6

11/30/2005
3/2/2006

3.6
5.0

10

8

Client Sample No.

Lab Specimen No.

Specimen Height, in.
Specimen Diameter, in.
Specimen Weight, g.
Moisture Content, %

Wet Unit Weight, pcf.
Dry Unit Weight, pcf.
Rate of Strain. in./min.

708-R8

BC0787

4.9730
2.7218
745.04

98.8

98.1
49.4

0.050

ci,
CL

I-
UJ

6

4

2

0
0 5 10

STRAIN, %

15
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 1

Project Name GEL - Moab

Project No. 109855.01210000

Client Sample No.

Lab Specimen No.

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

AXIAL
STRAIN, %

0.00
0.12
0.70
1.25
1.77
2.30
2.84
3.39
3.93
4.46
5.00
5.52
6.07
6.60
7.14
7.66
8.19
8.75
9.30
9.83

'10.35
10.91
11.44
11.98
12.53
13.05
13.58

. 14.12

14.39

DEVIATOR
STRESS, psi

0.0
0.7
2.2
3.1
3.7
4.3
4.7
5.2
5.6
6.0
6.3
6.6
6.9
7.2
7.5
7.7
7.9
8.1
8.2
8.3
8.3
8.4
8.5
8.5
8.5

8.4
8.3
8.2
8.1

11/10/2006
3/2/2006

8.5
12.2

10

8

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %
Wet Unit Weight, pcf.

Dry Unit Weight, pcf.
Rate of Strain. in./min.

715-R16

BC0817

5.6028
2.7957

1043.48
30.8

115.6

88.4
0.056

6
CL
UiU/)

I-U)
14

2

0

0 5 10

STRAIN, %

15
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

I UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 3

Project Name GEL - Moab

Project No. 109855.01210000

Client Sample No.

Lab Specimen No.

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

AXIAL

STRAIN, %
0.00
0.10
0.33
0.60
0.83
1.07
1.29
1.52
1.76
1.98
2.19
2.40
2.86
3.31
3.64
3.98
4.43
4.90
5.36
5.81
6.26
6.71
7.14
7.55

DEVIATOR
STRESS, psi

0.0

1.2
3.7
5.1
6.0
6.8
7.5
8.2
9.0
9.7
10.4
11.1

12.4
13.4
13.7
13.4
12.9
12.2
11.4
10.6
10.0
9.1
8.4
7.9

11/10/2006
3/2/2006

13.7
3.6

20

18

16

.14

12
a.

(0 10
UJ

U)

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %

Wet Unit Weight, pcf.
Dry Unit Weight, pcf.
Rate of Strain. in./min.

715-R24

BC0819

4.2003
2.0377

379.18
58.4

105.5
66.6

0.028

0

6

4

2

0
0 5 10

STRAIN, %

15
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

I UNCONFINED COMPRESSIVE STRENGTH
ASTM D 2166 I

J

Project Name GEL - Moab

Project No. 109855.01210000
Client Sample No.

Lab Specimen No.

715-R6
BC0821

Specimen Collection Date
Specimen Test Date

STRESS AT FAILURE, psi

STRAIN AT FAILURE, %

AXIAL
STRAIN, %

0.00
0.10
0.51
0.92
1.22
1.58
1.96
2.34
2.75
3.16
3.56
3.94
4.35
4.73
5.12
5.50
5.93
6.31
6.74
7.10
7.51
7.89
8.30
8.68
8.96
9.44
10.03
10.82
11.22

DEVIATOR
STRESS, psi

0.0
0.6
2.0
2.7
3.1
3.7
4.2
4.8
5.3
5.7
6.2
6.6
7.0
7.4
7.8
8.1
8.4
8.7
8.9
9.2
9.4
9.5
9.6
9.5
9.6
9.4
9.2
8.9
8.7

11/10/2006
3/2/2006

9.6
9.0

20

18

16

14

12
a.

ca 10

I-.
"o 8

6

4

2

0

Specimen Height, in.
Specimen Diameter, in.

Specimen Weight, g.
Moisture Content, %

Wet Unit Weight, pcf.
Dry Unit Weight, pcf.
Rate of Strain. in./min.

3.9292
2.0388

351.93
51.2

104.5

69.2
0.023

0 5,

STRAIN, %

10 15
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UNCONSOLIDATED UNDRAINED TEST I

0.

co

0)

0)

30

25

10--- 1-

12

055 15

Axial Strain, %

-1

Sample No. 1
Fail. Stress, psi 17.09
Ult. Stress, psi
Cell pressure, psi 12.30
Strain rate, in,/min. 0.03
Water content, % 39.2
Wet density, pcf 111.0
Dry density, pcf 79.8
Saturation, % 95.1
Void ratio 1.1133
Specimen diameter, in. 2.02
Specimen height, in. 4.01,

Height/diameter ratio 1.98 _ _

Description:
LL = 35 PL=25 PI = 10 Assumed GS= 2.7 Type: Undisturbed
Project No.: 109855.01210000

Date: 11/6/2005

Remarks:

Figure BC0749

Client: General Engineering Laboratories

Project: GEL Moab

Location: 700-R12
Sample Number: BC0749 Depth: 22'-24'

UNCONSOLIDATED UNDRAINED TEST

Shaw E&I

Tested By: D. Huskey C.Checked By: R. Cole



I UNCONSOLIDATED UNDRAINED TEST

0.

0

0

.>_

a)

E
0

150

125-

100---

50 /

25

0
0 5 10 15 20

Axial Strain, %

-1

Sample No. 1
Fail. Stress, psi 133.37
Ult. Stress, psi
Cell pressure, psi 31.60
Strain rate, in./min. 0.02
Water content, % 26.2
Wet density, pcf 122.6
Dry density, pcf 97.1
Saturation, % 97.8
Void ratio 0.7146
Specimen diameter, in. 2.02
Specimen height, in. 4.01
Height/diameter ratio 1.98

Description:
LL = NP PL = PI = NP GS= 2.6676 Type: Undisturbed
Project No.: 109855.01210000 Client: General Engineering Laboratories.
Date: 11/6/2005

Remarks: Project: GEL Moab

Location: 700-R30
Sample Number: BC0753 Depth: 58'-60'

UNCONSOLIDATED UNDRAINED TEST

Figure BC0753 Shaw E&t

mted By: D. Huskey Checked By: R. Cole
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UNCONSOLIDATED UNDRAINED TEST I

c-

CL,

E
0

6+

5 -j

4f

2

10-

-1

v a ilu
Axial Strain, %

f-U

Sample No. I
Fail. Stress, psi 5.53
Ult. Stress, psi
Cell pressure, psi 41.20
Strain rate, in./min. 0.03

Water content, % 49.9
Wet density, pcf 112.2
Dry density, pcf 74.8
Saturation, % 100.0
Void ratio 1.4871
Specimen diameter, in. 2.86

Specimen height, in. 5.49

Height/diameter ratio 1.92

Description:
LL = 83 PL=35 P11=48 GS= 2.9813 Type: Undisturbed

I
FI

Project No.: 109855.01210000

Date: 11/6/2005
Client: General Engineering Laboratories

Remarks:

Figure BC

Project: GEL Moab

Location: 700-R39
Samole Number: BC0755 Devth: 76'-78'

UNCONSOLIDATED UNDRAINED TEST

Shaw E&I0755

Tested By: D. Huskey Checked By: R. Cole



I

0.

CL

E
0

UNCONSOLIDATED UNDRAINED TEST
6

4- - - - - - - - - - - -

3 - 1 - - -

2 -

0 510 15 20

Axial Strain, %

Sample No. I
Fail. Stress, psi 3.42
Ult. Stress, psi

Cell pressure, psi 15.50

Strain rate, in./min. 0.07

Water content, % 62.1

Wet density, pcf 105.1

Dry density, pcf 64.9

Saturation, % 107.4

Void ratio 1.5026

Specimen diameter, in. 2.81

.Specimen height, in. 5.55

Height/diameter ratio 1.98

Description:
LL = 64 PL = 27 PI = 37 [ Assumed GS= 2.6 Type: Undisturbed
Project No.: 109855.012 10000

Date: 11/30/2005

Remarks:

Figure BC0783

Client: General Engineering Laboratories

Project: GEL Moab

Location: 708-R15
SamDle Number. BC0783 Deoth: 28'-30'

UNCONSOLIDATED UNDRAINED TEST

Shaw E&I

Wested By: D. Huskey Checked By: R. Cole
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UNCONSOLIDATED UNDRAINED TEST I
3

~I i- 4 ~ I I I- 4- + - I- 4 - r -I f I - I I- - 4- I F- 4-

0~

0)

2--- -- - - - - - -

0.5

01 1 1

-1

0 10 15 20

Axial Strain, %

4ISample No. I
Fail. Stress, psi 2.36
Ult. Stress, psi
Cell pressure, psi 8.00
Strain rate, in./min. 0.05
Water content, % 98.8
Wet density, pcf 93.1
Dry density, pcf 46.9

Saturation, % 100.3
Void ratio 2.8299
Specimen diameter, in. 2.81
Specimen height, in. 5.60
Height/diameter ratio 2.00

Description:
LL = I PL = P1= TGS= 2.8742 Type: Undisturbed
Project No.: 109855.012J0000

Date: 11/30/2005

Remarks:

Client: General Engineering Laboratories

Project: GEL Moab

Location: 708-R8
Sample Number: BC0787 Depth: 14'-16'

UNCONSOLIDATED UNDRAINED TEST

Shaw E&IFigure BC0787
U.



I UNCONSOLIDATED UNDRAINED TEST

0.

CL

E,
0)
L)

7.5-

6/

4.5--------------------------------

3/

1.5 -

0/

o 5 120

-1

Axial Strain, %

Sample No. 1

Fail. Stress, psi 7.31

Ult. Stress, psi

Cell pressure, psi 25.10

Strain rate, in./min. 0.06

Water content, % 24.4

Wet density, pcf 130.5

Dry density, pcf 104.9

Saturation, % 115.9

Void ratio 0.5479

Specimen diameter, in. 2.85

Specimen height, in. 5.54

Height/diameter ratio 1.94 _ 1

Description:
LL = 26 PL = 18 PI = 8 Assumed GS= 2.6 I Type: Undisturbed

Project No.: 109855.01210000 Client: General Engineering Laboratories

Date: 11/30/2005

Remarks: Project: GEL Moab

Location: 708-R24
Sample Number: BC0785 Depth: 46'-48'

UNCONSOLIDATED UNDRAINED TEST

Figure BC0785 Shaw E&I



UNCONSOLIDATED UNDRAINED TEST I

E
0
0

Axial Strain, %

Sample No. I _ [ [ I I
Fail. Stress, psi 10.66
Ult.. Stress, psi
Cell pressure, psi 20.90
Strain rate, in./min. .0.05

Water content, % 30.8
Wet density, pcf 119.3

Dry density, pcf 91.2

Saturation, % 98.1
Void ratio 0.8483
Specimen diameter, in. 2.74
Specimen height, in. 5.62
Height/diameter ratio 2.05

Description:
LL = PL = PI= Assumed GS= 2.7 Type: Undisturbed
Project No.: 109855.01210000

Date: 11/10/2005

Remarks:

Client: General Engineering Laboratories

Project: GEL Moab,

Location: 715-R16
Sample Number: BC0817 Depth: 38'-40'

UNCONSOLIDATED UNDRAINED TEST

.Shaw E&I 0Figure BC0817
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I UNCONSOLIDATED UNDRAINED TEST

.0'.
(n

0)
(b._,
a,
0)

0.
E
0

30 -

25

20

15 f

10

0 11200~ 5110 15 20

- I

Axial Strain, %

I•Sample No. I
Fail. Stress, psi 19.64
Ult. Stress, psi
Cell pressure, psi 31.60

Strain rate, in./min. 0.05
Water content, % 58.4
Wet density, pcf 111.1
Dry density, pcf 70.1

Saturation, % 104.6
Void ratio 1.6821

Specimen diameter, in. 2.82

Specimen height, in. 5.37

Height/diameter ratio 1.90

Description:
LL = 80 PL=33 P1= 47 GS= 3.012 . Type: Undisturbed
Project No.: 109855.01210000 Client: General Engineering Laboratories
Date: 11/10/2005

Remarks: Project: GEL Moab

Location: 715-R24
Sample Number: BC0819 Depth: 58'-60'

UNCONSOLIDATED UNDRAINED TEST

Figure BC0819 Shaw E&I
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UNCONSOLIDATED UNDRAINED TEST I
15

1;

CL

0._

E
0
0

2.5 -

10--

7.5/

5

2.5

o -

-1

0 10 15 20

Axial Strain, %

1Sample No. 1
Fail. Stress, psi 14.23

Ult. Stress, psi
Cell pressure, psi, 7.50
Strain rate, in./min. 0.04

Water content, % 51.2
Wet density, pcf 110.0
Dry density, pcf 72.8

Saturation, % 100.4
Void ratio 1.4633

Specimen diameter, in. ' 2.02

Specimen height, in. 4.55

Height/diameter ratio 2.26

Description:
LL = 60 PL = 33 PI = 27 GS= 2.8716 Type: Undisturbed
Projeci No.: 109855.01210000 Client: General Engineering Laboratories

Date: 11/10/2005

Remarks: Project: GEL Moab

Location: 715-R6
Sample Number: BC0821 Depth: 13'-15'

UNCONSOLIDATED UNDRAINED TEST

Figure BC821 Shaw E&I



CAPILLARY-MOISTURE 1
RELATIONS by POTENTIOMETER

PROJECT NAME

GEL Moab

PROJECT NUMBER

109855.01410000

LAB SAMPLE NUMBER

BC0914

CLIENT SAMPLE NUMBER

GABT-04

NME ST D 226 SW4 SW4 TESIN Mp

1 3.1 3.0 .97.0 -4.1
2 3.8 3.7 96.3 -3.3
3 4.8 4.6 95.4 -1.4
4 5.5 5.2 94.8 -1.4
5 6.6 6.2 93.8 -1.0
6 7.2 6.7 93.3 -0.6
7 8.7 8.0 92.0 -0.4
8 11.4 10.2 89.8 -0.3
9 12.0 10.7 89.3 -0.3
10 13.8 12.2 87.8 -0.3
11 16.7 14.3 85.7 -0.2
12 17.3 14.8 85.2 -0.2

13 21.8 17.9 82.1 -0.1
14 27.8 21.8 78.2 -0.1
15 29.8 22.9 77.1 -0.1
16 32.1 24.3 75.7 0.0
17
18
19
20
21
22
23
24
25

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME: GEL Moab CLIENT SAMPLE NO. GABT-04
PROJECT NO.: 109855.01410000 SHAW LAB SAMPLE BC0914

UNDISTURBED SPECIMEN DATA
Water content, %
Wet unit weight, pcf
Dry unit weight, pcf

Specific gravity of solids
Effective porosity, %
Estimated degree of saturation, %



V CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER I

PROJECT NAME

GEL Moab

PROJECT NUMBER

109855.01410000

LAB SAMPLE NUMBER

BC0916

CLIENT SAMPLE NUMBER
GABT-06

TSMOSTUE % MOSTURE % SOIS %AO

1 2.9 2.9 97.1 -8.8
2 4.8 4.5 95.5 -6.4
3 4.9 4.6 95.4 -5.9
4 8.1 7.5 92.5 -3.2
5 10.7 9.7 90.3 -2.2
6 13.2 11.6 88.4 -1.7
7 16.6 14.3 85.7 -1.3
8 19.7 16.5 83.5 -1.1
9 22.6 184 61.6 -0.6

10 25.4 20.3 79.7 -0.6
11 28.4 22.1 77.9 -0.6
12
13
14
15
16
17
18
19
20

21
22
23
24
25

ASI M D 221 6 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME: GEL Moab CLIENT SAMPLE NO. GABT-06
PROJECT NO.: , 109855.01410000 SHAW LAB SAMPLE BC0916

UNDISTURBED SPECIMEN DATA
Water content, %
Wet unit weight, pcf
Dry unit weight, pcf

Specific gravity of solids
Effective porosity, %
Estimated degree of saturation, %

MOISTURE-TENSION CURVE

-10 i - -

-9--

-8 - - --

-7---

IL -56 - - - - - - - - - - - - - - - -

-310

-2 " '

0i 0 15 20 25 30

Moisture Content, %



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME

GEL Moab

PROJECT NUMBER

109855.01410000

LAB SAMPLE NUMBER

BC0919

CLIENT SAMPLE NUMBER

GABT-09

TES MOSUE % MOSUE %. SOIS %AOR-

NU ASTM_____ D 2' S846SW46 ENSONMp

n . _ q o. _
Iz " I 0.1 b i.3 If__.,__ -_ .4

3 8.5 7.8 92.2 -4.1
4 11.0 9.9 90.1 -3.1
5 12.5 11.1 88.9 -2.3
6 14.6 12.7 87.3 -1.7
7 18.5 15.6 84.4 -1.4
8 22.4 18.3 81.7 -1.3
9 26.9 21.2 78.8 -1.2
10 29.7 22.9 77.1 -0.9
11 31.6 24.0 76.0 -0.8

12 34.7 25.8 74.2 -0.7

13 37.6 27.3 72.7 -0.7
14 38.1 27.6 72.4 -0.7
15
16

17
18
19

20
21
22
23
24
25

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME: GEL Moab
PROJECT NO.: 109855.01410000

CLIENT SAMPLE NO. GABT-09
SHAW LAB SAMPLE BC0919

UNDISTURBED SPECIMEN DATA

Water content, %
Wet unit weight, pcf
Dry unit weight, pcf

Specific gravity of solids
Effective porosity, %
Estimated degree of saturation, %

MOISTURE-TENSION CURVE

-13

-12

-11

-10

-9

I I

I I I I I I

1111111 I li--I I 11111111,1 I;.

cc -8
-- 7

0"; -6

-5

-4

-3

-2

-1

0

i i i ! % i I I I I I I I I. . . . .I I I . I . . . . . . . . 1 1 1 1 1t

I I I I I I I I

4II1 p1 1 1I I J

I I I I I - I I I I I . I I I . I I . . I I . i i

0 5 10 15 20 25 30 35 40 45

Moisture Content, %



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME

GEL Moab

PROJECT NUMBER

109855.01410000

LAB SAMPLE NUMBER

BC0920

CLIENT SAMPLE NUMBER
GABT-10

2 7.9 7.3 92.7 -24.6
3 10.3 9.3. 90.7 -18.3
4 12.4 11.0 89.0 -16.0
5 13.8 12.2 87.8 -13.6
6 16.3 14.0 86.0 -12.0
7 20.7 17.1 82.9 -9.4
8 22.4 18.3 81.7 -8.1
9 23.7 19.2 80.8 -7.5
10 25.4 20.2 79.8 -6.7
11 28.5 22.2 77.8 -5.8
12 30.8 23.6 76.4 -5.5

13
14
15
16
17
18
19

20

21
22
23
24
25

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME: GEL Moab CLIENT SAMPLE NO. GABT-10
PROJECT NO.: 109855.01410000 SHAW LAB SAMPLE BC0920

UNDISTURBED SPECIMEN DATA
Water content, %
Wet unit weight, pcf
Dry unit weight, pcf

Specific gravity of solids
Effective porosity, %
Estimated degree of saturation, %

MOISTURE-TENSION CURVE

-28--- - - ---

-26

-24

-22

-20--

a-1

16-

-8

0
0 5 10 15 20 25 30 35

Moisture Content, %



ICAPILLARY-MOISTURERELATIONS by POTENTIOMETER I
PROJECT NAME

GEL Moab

PROJECT NUMBER

109855.01410000

LAB SAMPLE NUMBER

BC0921

CLIENT SAMPLE NUMBER

GABT-1 I

'1 
0

NME ST D 22 SW846 SW4 TESIN Mp

1 10.9 9.9 90.1 -10.9
2 13.1 11.6 88.4 -5.5
3 17.5 14.9 85.1 -2.7
4 21.1 17.4 82.6 -1.8
5 22.4 18.3 81.7 -1.5
6 26.4 20.9 79.1 -1.1
7 33.6 25.2 74.8 -0.9
8 37.5 27.3 72.7 -0.7
9 40.1 28.6 71.4 -0.6
10 45.2 31.1 68.9 -0.5
11 56.9 36.3 63.7 -0.5
12 60.4 37.6 62.4 -0.4
13
14
15
16
17
18
19
20

21
22
23
24
25

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME: GEL Moab CLIENT SAMPLE NO. GABT-11
PROJECT NO.: 109855.01410000 SHAW LAB SAMPLE BC0921

UNDISTURBED SPECIMEN DATA

Water content, %
Wet unit weight, pcf
Dry unit weight, pcf

Specific gravity of solids
Effective porosity, %
Estimated degree of saturation, %

MOISTURE-TENSION CURVE
-12 [

-10 6- -

• -4

-2

0 _ _ _ - _

0 1 10 20 30 40 50 60 70

Moisture Content, %



( CAPI LLARY-MOISTU RE 1RELATIONS by POTENTIOMETER

PROJECT NAME

GEL Moab
LAB SAMPLE NUMBER

BC0923

CLIENT SAMPLE NUMBER

GABT-13
PROJECT NUMBER

109855.01410000

6 20.8 17.2 82.8 -1.3

7 23.1 18.8 81.2 -1.0

8 28.1 21.9 78.1 -0.7
9 33.2 24.9 75.1 -0.5
10 39.4 28.3 71.7 -0.5
11 43.9 30.5' 69.5 -0.4
12 51.2 33.9 66.1 -0.4
13 56.1 35.9 64.1 -0.3
14 60.5 37.7 62.3 -0.3
15
16
17
18
19
20
21
22
23
24
25

ASTM D 2216 results are based on dry sample weight.
SW846 results are based on wet sample weight.
Solids content is determined by subtracting the SW846 moisture (%) from 100.



CAPILLARY-MOISTURE
RELATIONS by POTENTIOMETER

PROJECT NAME: GEL Moab CLIENT SAMPLE NO. GABT-13
PROJECT NO.: 109855.01410000 SHAW LAB SAMPLE BC0923

UNDISTURBED SPECIMEN DATA

Water content, %
Wet unit weight, pcf
Dry unit weight, pcf
Specific gravity of solids

Effective porosity, %
Estimated degree of saturation, %

MOISTURE-TENSION CURVE

-8 F

-7-

-6 -____ _ ___ _ _

Moisure5ontet,

-5-

S-4-

01

0 10 20, 30 .40 50 60 70

Moisture Content, %



Appendix C
Chain of Custody Records



.O
U.S. Department of Energy at Grand Junction

2597 8 3/4 Road, Grand Junction, CO 81503 (970) 246-6000

CHAIN OF CUS
RIN: 06010294

COC: 06010294.1.1
Sampler(s):

Y

Page 1 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil

C-4 Q( -4 , -

Ln % - It vl

Ticket No. Location Sample Date Time X __ _5 _83 1 0 Analysis
700-R12 11106/2005 0:00 0 0 0 0 0 0 1
700-R16 11106/2005 0:00 0 0 0 0 0 0 1
700-R20 11/06/20051 0:00 0 0 0 0 0 0 1

700-R24 11/06/2005 0:00 0 0 0 0 0 0 1
700-R30 11106/2005 0:00 0 0 0 0 0 0 1
700-R35 11/06/2005 0:00 0 0 0 0 0 0 1
700-R39 11/06/2005 0:00 0 0 0 0 0 0 1
700-R5 11/0512005 0:00 0 0 0 0 0 0 1
700-RB 11/06/2005 0:00 0 0 0 0 0 0 1
701-R12 11107/2005 0:00 0 0 0 0 0 0 1

" 701-R26 11/07/2005 0:00 0 0 0 0 0 0 1 "
701-R18 11/07/2005 0:00 0 0 0 0 0 0 1
701-R22 11/08/2005 0:00 0 0 0 0 0 0 1
701-R30 11108/2005 0:00 0 0 0 0 0 0 1
701-R33 11/08/2005 0:00 0 0 0 0 0 0 1
701-R4 11/07/2005 0:00 0 0 0 0 0 0 1

Sum I 116
1 1 16

I eliquisheq y sgnapp Date Tm

IReceived by (SInature bate Time

C1 L ,%D 9re-ce-aP



U.S. Department of Energy at Grand Junction

2597 B 3W4 Road, Grand Junction, 00 81S03 (970) 248-6000

CHAIN OF CUSTODY
RIN: 06010294

COC: 06010294.1.2
Sampler(s):

Page 2 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 2431.6

Sample Matrix: Soil

N ko 0 -4 Q -

Ticket No. Location Sample Date Time _ 1 0 1 Analysis

701-R8 11/0712005 0:00 0 0 0 0 0 0 1
702-R10 11/0712005 0:00 0 0 0 0 0 0 1
702-R14 11/07/2005 0:00 0 0 0 0 0 0 1
702-R18 11/07/2005 0:00 0 0 0 0 0 0 1
702-R24 11108/2005 0:00 0 0 0 0 0 0 1
702-R28 11/08/2005 0:00 0 0 0 0 0 0 1
702-R31 11/08/2005 0:00 0 0 0 0 0 0 1
702-R4 11/09/2005 0:00 0 0 0 0 0 0 1
702-R6 11109/2005 0:00 0 0 0 0 0 0 1
702-R8 11/09/2005 0:00 0 0 0 0 0 0.1 1
706-Rl0 12/06/2005 0:00 0 0 0 0 0 0 1
706-R12 12/06/2005 0:00 0 0 0 0 0 0 1
706-R14 12/06/2005 0:00 0- 0 0 0 0 0 1

________706-R16 12/06/20051 0:00 0 0 0 0 0 0 1 ______________________

1706R20 12/0612005 0:00 0 0 0 0 0 0 1 8',J Vt+ ?te' .ev e.
* 706-R22 12106/2005 0:00 0 0 0 0 0 0 1 dr;,L w/of- rece.i,,,-

Sum 16

Reeivhed by(sljnatu.e)

1Reoeived byslnat~p

IDat~e 6ime Reliquished by (signature)
1__.2-7 f2'r'' '

Dt Time j Received by (signatu re)
' W * 0 SID Z)

Date

Date Time

Time

*-" c ' t " i- r e.et J-.



0
U.S. Department of Energy at Grand Junction

CHAIN OF CUS
RIN: 06010294

COC: 06010294.1.3

Y

2597 8 394 Road, Grand Junction, CO 81503 (970) 248-6000 Sampler(s):

Page 3 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil

-. 1

Lu UL LU C 0Q Q Q Q (a U)

Ticket No. Location Sample Date Time _1 X _ _1 D b 0 Analysis
706-R8 12(0612005 0:00 0 0 0 0 0 0 1

. 707-R17 12/01/2005 0:00 0 0 0 0 0 0 1 ^94 •e.-,",e
707-R20 12/01/2005 0:00 0 0 0 0 0 0 1
707-R25 12/0112005 0:00 0 0 0 0 0 0 1
707-R28 12/01/2005 0:00 0 0 0 0 0 0 1 in, 9 re,+ ' ,e-
707-R8 11/30/2005 0:00 0 0 0 0 0 0 1
708-R12 11/30/2005 0:00 0 0 0 0 0 0 1

.708-Rl5 11/30/2005 0:00 0 0 0 0 0 0 1
708-R19 11/30/2005 0:00 0 0 0 0 0 0 1
708-R24 11130/2005 0:00 0 0 0 0 0 0 1
708-R29 11/30/2005 0:00 0 0 0 0 0 0 1
708-R8 11/30/2005 0:00 0 0 0 0 0 0 1

-* 710-R1 12/0112005 .0:00 0 0 0 0 0 0 1 cdld "oaf _e .,.,e,
710-R12 12105/2005 0:00 0 0 0 0 0 0 1
710-R16 12105/2005 0:00 0 0 0 0 0 0 1
1 710-R19 12105/2005 0:00 0 0 0 0 0 0 1 q.& , o rI .L ,e

Sum 1 16

Refiquishe by (signature) -. Date Tm

R d Date Time

0 61/O// 0 'M L

-c v+1e' eC



U.S. Department of Energy at Grand Junction

2597 1 314 Road. Grand Junction, CO 91503 (970) 248-8000

CHAIN OF CUSTODY
RIN: 06010294

COC: 06010294.1.4
Sampler(s):

Page 4 of 10 Site Name: MOAB MONITORING-
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil
-J -4 -1

V-

Ticket No. Location Sample Date Time z 2 o 0 Analysis

710-R3 12/01120051 0:00 0 0 0 0 0 0 1 vio

710-R4 12101120051 0:00 0 0 0 0 0 0 1

710-R6 12/01/2005 0:00 0 0 0 0 0 0 1

_710-R8 
12/01/2005 0:00 0 0 0 0 0 0 1

712-Rl1 11/0412005 0:00 0 0 0 0 0 0 1

712-R13 11/0412005 0:00 0 0 0 0 0 0 1

712-R15 11/0412005 0:00 0 0 0 0 0 0 1

_712-R16 11/04/2005 0:00 0 0 0 0 0 0 1

712-R27 11/04/2005 0:00 0 0 0 0 0 0 1

712-R2 11/04/2005 0:00 0 0 0 0 0 0 1

712-R 11104/2005 0:00 0 0 0 0 0 0 1.

712-R6 11/04/2005 0:00 0 0 0 0 0 0 1

712-R6 11/04/2005 0:00 0 0 0 0 0 0 1 _""

712-R7 11t04/2005 0:00 0 0 0 0 0 0 1

--_____712-R9 11/04/2005 0:00 0 0 0 0 0- 0 1 _____-_ _____ _

....~......713-Rl 11/03/2005 0:00 0 0. 0 10 0 01 1 1 J v. o rece,-ueJe

Sum I 16
______________________ I - L b I

* 41d nof v-ec--%,e-l



U.S. Department of Energy at Grand Junction
CHAIN OF CUS

RIN: 06010294
COC: 06010294.1.5

Y

2597 B 3A4 Road, Grand Junction, CO 81503 (970) 248-6000 Sampler(s):

Page 5 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil

-J 4 LO c

N0 -O -V
C' 1C. 10 1- 0 4

13. CL 0 ý V ) (0l
Ticket No. Location Sample Date Time 2 1 0 Analysis

713-Rll 11/04/2005 0:00 0 0 0 0 0 0 1
i, 713-R13 11/04/2005 0:00 0 0 0 0 0 0 1 •L1 pA' •r.ce_',

713-R2 11103/2005 0:00 0 0 0 0 0 0 1
713-R5 11/04/2005 0:00 0 0 0 0 0 0 1
713-R7 11/04/2005 0:00 0 0 0 0 0 0 1
713-R9 11/04/2005 0:00 0 0 0 0 0 0 1
714-Ri 11/03/2005 0:00 0 0 0 0 0 0 1

_714-R2 11/03/2005 0:00 0 0 0 0 0 0 1
714-R3 11103/2005 0:00 0 0 0 0 0 0 1
714-R4 11/03/2005 0:00 0 0 0 0 0 0 1
714-R5 11/03/2005 0:00 0 0 0 0 0 0 1

714-R6 11/03/2005 0:00 0 0 0 0 0 0 1
714-R7 11/0312005 0:00 0 0 0 0 0 0 1
714-RB 11/03/2005 0:00 0 0 0 0 0 0 1
715-Rll 11110/2005 0:00 0 0 0 0 0 0 1 1
715-R16 11/10/2005 0:00 0 0 0 0 0 0 1

Sum 16

Relq'u s ignatu) Date

Received by (sig re) Date Tune
;/Mtf



il/b> -

U.S. Department of Energy at Grand Junction

2597 B 3A4 Road. Grand Juncti'o, CO 813503 (970) 248-6000

CHAIN OF CUSTODY
RIN: 06010294

COC: 06010294.1.6
Sampler(s):

Page 6 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil
-J -j -j

Ticket No. Location Sample Date Time X I z 1 0 Analysis

715-R20 11/10/2005 0:00 0 0 0 0 0 0 1

715-R24 11/1012005 0:00 0 0 0 0 0 0 1

715-R28 11/10/2005 0:00 0 0 0 0 0 0 1 ,, ,,,,

- 715-R3 11110/2005 0:00 0 0 0 0 0 0 1 e ej.cje-

715-R6 11/10/2005 0:00 0 0 0 0 0 0 1

715-R8 11/10/2005 0:00 0 0 .0 0 0 0 1

716-Rll 11/11/2005 0:00 0 0 0 0 0 0 1

716-R13 11/11/2005 0:00 0 0 0 0 0 0 1

716-R16 11/1112005 0:00 0 •0 0 0 0 0 1

716-R19 1111 /2005 0:00 0 0 0 0 0 0 1

716-R2 11/11/2005 0:00 0 0 0 0 0 0 1

716-R3 11/11/2005 0:00 0 0 0 0 0 0 1

716-R4 11/11/2005 0:00 0 0 0 0 0 0 1

716-R5 11/11/2005 0:00 0 0 0 0 0 0 1

716-R6 11/11/2005 0:00 0 0 0 0 0 0 1

716-R7 1111/2005 0:00 0 0 0 0 0 0 1 1

Sum 16~

Reliquished by (signature) Dale Time

Received by (signature) Dale Time

-*d y"1 o 1 + M ca:%'j e,



0
U.S. Department of Energy at Grand Junction

2597 B 3M4 Road. Grand ,urncton, CO 8••03 (97I,) 245.X0M

CHAIN OF CUS* Y
RIN: 06010294

COC: 06010294.1.7
Sampler(s):

Page 7 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil

V0 V

N In 10

Ticket No. Location Sample Date Time Z __ R X _ 01 Analysis

716-R9 11/11/2005 0:00 0 0 0 0 0 0 1

717-R10 11/29/2005 0:00 0 0 0 0 0 0 1
717-R12 11/29/2005 0:00 0 0 0 0 0 0 1

717-R14 11129/2005 0:00 0 0 0 0 0 0 1

717-R16 11/2912005 0:00 0 0 0 0 0 0 1

717-R18 11/29/2005 0:00 0 0 0 0 0 0 1
717-R2 11/29/2005 0:00 0 0 0 0 0 0 1

717-R2.1 11/29/2005 0:00 0 0 0 0 0 0 1

717-133 11/29/2005 0:00 0 0 0 0 0 0 1

717-R4 1112912005 0:00 0 0 0 0 0 0 1

717-R8 11/29/2005 0:00 0 0 0 0 0 0 1
717-R8 11/29/2005 0:00 0 0 0 0 0 0 1

-_ 718-R1 1 12/05/2005 0:00 0 0 0 0 0 0 1 g4,4 A 4-0- mc.eqe_

-I 718-Rl13 12105/2005 0:00 0 0 0 0 0 0 1 " "1

--4 718-R15 12/0512005 0:00 0 0 0 0 0 0 1 a

* 718-R17 1210512005 0:00 0 0 0 0 0 0 1 " 0 '

Sum I 16

R Id by {%ature) De Time

Receied by (intu Date(Tm
A,,,, ___k___ oV,/6 CS

D7
"*" d',d VoI-+ rec~e•,e.



f/i> -

U.S. Department of Energy at Grand Junction

25975 3/4 Road, Grand Junction. CO 815M0 (970) 240-6000

CHAIN OF CUSTODY
RIN: 06010294

COC: 06010294.1.8
Sampler(s):

Page 8 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil

0Q 1

Ticket No. Location Sample Date Time 1 2 _ Analysis

718-R5 12105/2005 0:00 0 0 0 0 0 0 1 dcl, not- eec•e••.v-

718-R7 12/05/2005 0:00 0 0 0 0 0 0 1 " '

718-R9 12/05/2005 0:00 0 0 0 0 0 0 1 " ' ,

720-RI 11/05/2005 0:00 0 0 0 0 0 0 1
720-R12 11/05/2005 0:00 0 0 0 0 0 0 1

720-R14 11/05/2005 0:00 0 0 0 0 0 0 1

720-R16 11/0512005 0:00 0 0 0 0 0 0 1

720-R2 11/05/2005 0:00 0 0 0 0 0 0 1

720-R3 11/0512005 0:00 0 0 0 0 0 0 1

720-R4 1110512005 0:00 0 0 0 0 0 0 1

720-R5 11/0512005 0:00 0 0 0 0 0 0 1

720-R6 11105/2005 0:00 0 0 0 0 0 0 1

720-R7 11/05/2005 0:00 0 0 0 0 0 0 1

720-R8 11105/2005 0:00 0 0 0 0 0 0 1

720-R9 11/05/2005 0:00 0 0 0 0 .0 0 1

" 722-RI 11/04/2005 0:00 0- 0 0 0 0 0 1 d1 voIC " re10+r-e v

Sum 116

Reli by (signature) I Ti ;I I ReliquIshed by (signature)
Date Time I

-- - I- .1

Jived b gnre) Date ITime
1 loso&o I~h

Received by (signature) Date Time

* JIJ AO+ CeCO.-Ple-



11 U.S. Department of Energy at Grand Junction
CHAIN OF CUS

RIN: 06010294
COC: 0B010294.1.9

Sampler(s):25S7 B 314 Road. Grand Junction. CO 81503 (970) 248-6000

Page 9 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil
-4 ýj -j

cuj W~ 14-

Q Q
Ticket No. Location Sample Date Time X 2 Z I Z Analysis

722-R2 11/04/2005 0:00 0 0 0 0 0 0 1 [7,1 v+ m_,ave..

- 722-R3 11/04/2005 0:00 0 0 0 0 0 0 1 d- otf-ece.,e.

722-R4 11/04/2005 0:00 0 0 0 0 0 0 1

722-R5 1110412005 0:00 0 0 0 0 0 0 1 A.16 -,ot- %ce,

_722-R6 11/04/2005 0:00 0 0 0 0 0 0 1

722-R7 11/04/2005 0:00 0 0 0 0 0 0 1

722-R8 11/04/2005 0:00 0 0 0 0 0 0 1

723-R2 11/03/2005 0:00 0 0 0 0 0 0 1

723-R3 11/03/2005 0:00 0 0 0 0 0 0 1

723-R4 11/03/2005 0:00 0 0 0 0 0 0 1

723-R6 11/03/2005 0:00 0 0 0 0 0 0 1

723-R7 11/0312005 0:00 0 0 0 0 0 0 1

723-R8 11/03W2005 0:00 0 0 0 0 0 0 1

GATP-10-1 12/07/2005 0:00 0 C 0 0 0 0 1

GATP-1 0-2 12/07/2005 0:00 0 0 0 0 .0 0 1 '0
Sum 16

Reiu b Jgr)Date ~ Time

R~Date Time



U.S. Department of Energy at Grand Junction

2597 B 394 Road, Grand Junciian, CO 81503 (970) 240.6000

CHAIN OF CUSTODY
RIN: 06010294

COC: 06010294.1.10
Sampler(s):

Page 10 of 10 Site Name: MOAB MONITORING
Site Code: MOA01

Cost Number: 06-203-2-01-3-1-01
Purchase Order: 24316

Sample Matrix: Soil

-j

Ticket No. Location Sample Date Time __ __ 2 2 Analysis
( GATP-10-4 12/07/2005 0:00 0 0 0 0 0 0 1 '

GATP-11-2 12/07/2005 0:00 0 0 0 0 0 0 1
GATP"11-4 12107/2005 0:00 0 0 0 0 0 0 1
GATP-12-5 12/07/2005 0:00 0 0 0 0 0 1
GATP-3-2 12108/2005 0:00 ,0 0 0 0 0 0) 1

. GATP-3-4 12/08/2005 0:00 0 0 0 0 0 0 1
GATP-4-5 12/08/2005 0:00 0 0 0 0 0 0 1
GATP-5-2 12/08/2005 0:00 0 0 -0 0 0 0 1
GATP-5-4 12/08/2005 0:00 0 0 .0 0 0 0 1
GATP-6-1 12/08/2005 0:00 0 0 0 0 0 0 1

_ GATP-6-5 12/08/2005 0:00 0 0 0 0 0 0 1 ___

GATP-7-2 12107/2005 0:00 0 0 0 0 0 0 1
GATP-7-4 12/07/2005 0:00 0 0 0 0 0 0 1
GATP-8-5 12/08/2005 0:00 0 0 0 0 0 0 1

1GATP-8-5 12/08/2005 0:00 0 0 0 0 0 0 1

Sum I 15

Rellqu by (sl ture) Date e

'vedby ae) D Tie



TABLE 1 - BOREHOLE SOIL SAMPLE L,, AND TEST REQUEST

Project: Afach Talnp i mpaundrns Grootthnlcal faeilgatlfatl

Project No.: 053-12fP
Project Location; Amsb, Uah

Sample
Borehole Sample Sampla Sampled Sample Location Lae j il os x~~yTu eust(e e eo) Iboratory Toot Specific Instructions (LUU

No. No. atl mby Smpleyp (Northing, EastIng) Inrval ((. Descrptlon Baeda, On Hold LOSu Laboratory T t Request (e key belown psi

714 RI 11/3/2005 RPD S;plt4l ,Mo. aqg_ SEE I AP J.0-4. 3 dvSr l.4b ..Sol

714 R I W0/2.005 RPD Spllr 4on. Bag SEE MAP 8.O-9.5 SillySand willh Cloy Ilb 4b

* 714 RJ H/2/2005 RPD SpfitSpoon. B8g SEE MAP 13.0-14.3 Silnr'md lc.J,4b

714. R4 I 1M5/005 RPD Spil Spown. Bag SEE MAP I:-.9.5 Sillty Sand l&4b6

714 R5 11J/22005 APD Sptll SO0n. Bag SEE MAP 2J.0-24,. 5 tl.ySond ,IVb_

714 Rd /1/3/2.o5 ReD SpUr 5!Tn. Baf SEEAMP 28.0-29.5 SiLNySand Ib.4b

714 R7 11/3/2003 .PD sp5i spoo. Bar SEE MAUP .. .0,J4.5 SinSr nd lIb

714 R8 11/3/2005 RPD pilt So•o. Bar SEE AUP J8.0-.•.5 Silly Sand. natlv ,e4, __4b

721 RI 11/W/2005 RPD ShtlbZ Tube SEE MAP J.5-£$ $J__" Clay with Sand

72J R2 71/3/2005 RHD Shelby TWbE SEE AMP &5-.105 51kv, Clay wIt sami .•AL .. 4_

72J R3 11/312.00 RPH Spil• ao a SEE MAP 115-15.0 Silly Sand _4b

23J A4 11/1/2.005 RPD SpRit.Spoor lft ISEAUP 18.-20.0 Sfi1y Sand l.41,

72J A5 11/3/2005 APD Split ln. Bag SEE AMP 2.J3.25.0 Si1ty Sand.. _ 4___b
723 A6 IIIJ2/205 RPD Spill-oon. Bag SEE MAP 28.540.0 s1il Sand lb.4b
72J A7 1 /312 00J RPD Spll.Sp.MrL Blag SEE MAP 32.5-25.0 Sillyo Sand a4b

72J As 111/'2/05 RPD Splt Spon. Bar SEE MAP 38.5.40.0 Silly Sand. nut'a lb.4b

71J A, 1 111/3200 RPD Split Spoo. Bag SEE MAP J.5-5.0 Sily Saod .lc. 4b_......

713 R-2 11(f3500 RPD Shelby Tubec SEEAU AP &5-10.5 S1il Sand wilh imerminertl clay le-rie 161, _.

713 AJ 1114/2005 RPD ShrlbvTule SEE.MAP 13.5-15.. ESa!&,ill

713 R4 1114/2003 RPD llpooN. BOB SEE MAP 15,3-17.0 Sonde1ill .,,

711 AS 11/4/2005 RPD $hdbv Ta/b¢ SEE M(AP 17.0-19.0 SW1 Sit/ __.4a

7-1 Rd 11/4/2005 RPD s•olfPIoan. Bag SEE MAP 19.0.-0.5 Sanadyilt_

W3 117 11/4/2005 RPD Shelby Tube SEE AMP 20.3-22.J S•aA Silt Ib.3.4a

71J Aig 11/4/2005 APD SplfSioso. ft, SEE MAP 22.0-24.5 Sandy Silt

71) R9A 11/4/2005 R"D Shelby TV& SEE AUP 25.0-27.0 S.ndy Silt 1-.4a

71J AI/ 11/4/2003 RPD kil t5poLn Bo SEE AMP 27.0-28.5 .andysit, S *h Cloa

713 R11 111/4005 RPD Shelb v Tiabe SEE MAP 29.5-31.5 Sandy Sill vlht l olm, 1_,4_

713 8R12 11/4/2003 RPD Split S).a AF. lag S9E A UP J1,-.J.4 . ll nd Silo,-

71J i81 1114/2r05 RPD SlOH Spoon BUa SEE MAP J3.0-6. Silly Sand. nalwh Ib.4b

722 Al 11/4/2005 RPD Spll Spoon Bag SEE A. P &.-5.0 SH Sand I.4b

72? R2 11/4/2005 RPD spill SpOor, Bag SEE.4AP &3.10.0 Sily.. Snd l.,4b

722 Ri 11/4/2005 RPD SplSiwmao. Bag SEE MAP 135.S,0 ••ll. Sand ICA'.

722 R4 I1/4/2005 RPF I SprlSliLoo1. Bog SEE ,AP 18.5-20.0 Silh Sand ICA4b

*7221 85 l14/2005 APC' spilzSpOMR.Bar SEE AlUP 23.5-2.5.0 Silly Sand Icb__________________

722 RE 11/4/2003 RPD splil SPWo. Bag SEEMAP 2.85-30.0 Snl. Sandwith Cll y .lb.4b

722 R7 11/4/12005 RPD Split Sp--o. Bag- SEE ,MP JJ.3.33.0 Stlly Sand wrh ClMay &c4b

722 R& 11/4/2005 APD Spll Spon. Bog SEE MAP Mi3.40, Sity, Ci. %Ilh Sand la.2 -

722 R9 11/4/r2005 RPD Shelby Tlber SEE AMP 40.0-41.0 Silly Sand

112 AI 111//2005 1 RPD Spil ._on. Bog SEE AMP 1.012.5 Silly Sand

712 R2 11/4/2005 RPD SpIll Spoon Baw SEE MAP J,04.5 $illy$and * .4b ,_ ,

713 Ri 111412005 RID Spllt Spoon. Bl SEE MAP * O1-9 $. JbrJb Silly Sand_

712 R4 11/4/2005 RPD SilJlSpon, Bar SEEMAP 13.0-14.5J SUm. Snd IVAb ._,

712 RA 11/4f2005 RPD SplitSpoon. Bag_ SEE AMP 18.0-19.3 lleSand wlth CMy

712 Rd 11/4/2005 RPD Shelby Tube SEE MAP 19.5,21.5 Elly Sand willh Clay la,4o

712 R7 1)11/2005 RPD Shelby Tube SEEMAP 2925.0-10 Sly Cla•y _ _.

712 R8 1114/2005 RPD SplIt Spoon, Bag SEE MAP I 5.0-2J3. Mlor, Cla_'

Lgl.WOýlm1ipropGaaladJ"abTnlPjnO105OiTbb-8a Suoaill.09'rouReq~h11H SW~ Samuot LogPge9oF1 Page I ,of 12



TABLE 1 - BOREHOLE SOIL SAMPLE LOG AND TEST REQUEST
.10.

@ kTr=z. Pioject: ,oh Tw.Inj

Projoct No.: 051-2269

Project Local lon, lofb. Utah

eIn..poaodmnt 6et~n/i6/1,rvesr~D.ilon

Borehole Semple Sampla, Sampled SmlTp apeL lo Sample Dasrltl udOnPlad yLaboraLory Test Specific Ifairueloofa (UU
Intarval(R, Description Based On Field Loge Laboratory Toat Request acesokaY below) Tralo. Caol Pressure In p (U)Bor~olll5empo Saplo ampld Saplo ype (Northlng, Eahling) b=

No. No. D aet by' 
Tbg. ol rs ur n)s

712 .i9 W1114/2005 PPD SOlW 8 SEE. MP 18.0-295. SMl Clay 1€,_b

712 111 11/4Ro 2005 RPID Shýlffpo. bag SEE AMP J550-54.5 San4ily C/• MY

71Z All 1114f2005 RPD Shelby rube SEEAUP 33.0470 sand'SUl•C1W lblI.4a

7J2 A1l 11/4lf003 RPD Shelby Tube SEE MAP 39.0-41.0 Sandy Silty Clay

712 A1l 11/402:05 ,RPD Shelby Tube SEE MAP 4.1,045.0 S y Silty CL" l4a

7/1 A14 1114r-005 P.PD Shelb vTube S EE -4AUP 48.0-50.0 WryvCra, v_______________

712 R15 11141200 " RPD ShelbynTa•e SEE A&lP .2.J.$4.0 Si4 &.2_dI_._

7).2 R16 1114D005 .APD Spiton. k & ,BMAP MAW,6.-W.0 Silnr Sand l.4

712 817 1/1/4RO05 .PD Spltz Spoo, ft SEE MAP 63.5,65.0 SiltySand. "at ye lbI b

731 fi1 1115/12005 RPD Split Span. ft MEEAWAP 3.5--,0 SitySand &;iad

721 112 I 1)512005 RPD Split Spn. tAim SEE AMP 1.1-10.0 113A Sand .

721 R14 11151300$ APD split srpoan. 39 SEE MAP 1.53-20.0 St'ry Sand

711 As 1/5/2005 RPI) plit Spoon. Bft SEE AMP 21.3-23.0 "Ii Saad________________ _______________

721 R6 1113/f005 RPD /.ptjspoon, a, S W MAP 2.5.-30.0 Wry . Clay ._•

721 R7 111/5f005 IWD S1hlby Tube SE SUMP 50.0942.0 Stv ClMy

721/ Rd 111/52005 RP,) Split fSpoo. Bag SEE MAP 34.5.45,0 Sily S-d %dith Clay

721 R9 111/52005 RPD Shelby, Tuab SEE AMP .15.7,007 Sifty d .__h Cloy/

721 RIO 11/512005 APPD Split Spoon. Bag I SEE .MP 11.5.40.0 Silty0w, hlih fiarcotrntent

721 All Il./'520 &APD Shclbs" Tuba SuE MAP 40.0.42,0 $iltv Clao* &lhfinu caonie__

72) 1112 /'11/14205 .PD 3,011 Spoon. Ba SEE AMP 41.545.0 511 Clay, tiJgh n.ntf t Cff_ _ _ _ _

721 RIJ 111/12005 APID Shelby Tube SEE AMP 45.0-47.0 Silty CIOl, hkhner content

721 R114 11151200$ APD Split spon. BaL SEE AUP 48.5-5 0 Sitb Cly. hinh rprcu €ente

721 RIJ 11/,5/2005 API " Ske/b Tb, - SEE IAP 50.0-52.0 SMtyiClayighfitneconirn m

72 , RIO 1/5/2005 PI) SpAlt S1,oan0 Ba,8 SEE MAP 53J.55.0 ley Sand. naore

720 R 1 11/531205 RPD Splhtg,,Wo, Bag SEE M•P 4.S.6,0 Slty Sand Ib,4b

720 R2 11/1/2005 API) Spit Soon. Bag SEE MAP 9.5-11,0 StlSand lC.4b .--

720 11 11/./2005 APD S;pllt aSon. Bag SEE MAP 14.5.16.0 Silry Sand lC.4b

720 114 11/5/2005 PIPD Split Spoun, Bag SEE MAP 19.5-21,0 $ 4.ttdih 1.l.4b ___ Sand___My_16__h

720 AS5 1115/2005 RPD SptltSpoon. Rag SEE.AMP Sil S4.5.26.0 Slvmawith ,- -c.4b ll

720 R6 11,51200S RPD I Splll Spoon. Bpg SEE AP 19.5.31,0 itt.&o)d% lth Cer It.4b

720 A 7 I 1/5j1005 R.PD Split Srn. Bay SEE MAP 34.14-6.0 UUry Sand with Cla- _C.4b

720 R8 11/5/2001 RAPD Split Spoon. B&S SEE AMP 39.5.41.0 Sandv'Silr .l.4b___

720 R9 11Y//2005 RPD Shelby ubr SEE$£MAP 42.9-44.o Sandy Silt I.a ... ..

720 110 ll15/2005 RPID SpWSýn, Bg SEE.AMP 45.0-46.3 Silty Sand

720 All 111SI3005 APD SplitP poo. Bag SEE hAP 485-50.0 ,Site Clal

730 112 1115/2005 APD Shelby Tube SEE MAP JOl0-2.0 Ti/tv Sa-Nk tilie Clay k.Z4a

720 11 115i2005 APD Split Spoor. Bag SEE AUP J3.$5-•5.0 tL/y sad' liie Cia'l

720 R14 IIIJ/2005 RPD Shelbv T•e SEE AMP 553.107.0 EItAu' ,Sdlitle ClaY . k,4a

720 a R15 111/52003 API Slit, S it. B * SEE MAP j5.j-0.0 SUlN, S9n*i hith Cl,.

720 R16 11/5/2005 RPD Spllt spoon. oWa. SEE AMP 6.5-65.0 In.l, Sand. nai•n lb,4b

700 A I I /1/2J 820D P) Shelbr Tube SEE MAP 0.0.2.0 SI," Sand
700 R2 / 1/5/2003 l PD I Shelby Tube I SEE AMAP 2.0-4.0 Silly Sand

700 Ri I 11/152005$ AID Shrlbr TWbe SEE AUP 4.0-6.0 Si,, SoAnd

700 R4 '/.0/2003 APD Shelby Tube $ E AMP 6.04n.0 -o Ao.er, ,_.__

700 RJ 11/5/2005 PID Shil," Tube SEE MP 8,0-10.0 Stt n Snd lb.3.4a

Qs'OB rotwp ,OmotaLobTau I/m,-i500 $1 bo-aod hr a~'i' 0L2ao RouW.o T t0 Siv Soan,4 Log I.oil N-"•20o12



TABLE 1 - BOREHOLE SOIL SAMPLER AND TEST REQUEST
iJ t ••

(W=ZM Projoect: Moab TaUhI

Projoct No.: 055-2269

Project Location: MAab. Utah

-lIgomdmcnt Gealechnio.! la rouan

Boraholo Sample Sample Sampled SamSl.T Sample Location Sample ,,,Test SPci Instructions (LIU
No. No. Dale by Sample Tylo Inlerval (ft, Oescrlption Based On Field Loge Laboratory Toot Request (see key below) L oraor Coll

NO._._at by_(Northing, _ _tlng) _rl.oPressure In POO

700 A6 11//2.005 RPO Shely Tube SEE•MAP 10.o.11.0 Sl)S. Sand

700w 111612005 RPD Shelbv Trube SEE MAP J2.0-14.0 Sillt Sund wiih C/uj

700 a8 111/612005 RPD Shelby Tube SEE AMP 14.0-16.0 Srllv Sandwlib ClaY 1a-2.4a

700 RA 1162005 RPD Shelbv Tube SEE MAP 160-18.0 $,i 1hSandwiClav _ _ _ _ _

700 Rio 6ID2W002 RPD Shelby Tube SEE MAP M&0-20.0 S(4y Sanduith CJMa,

700 All 111612001 . PD Shelby Tube SEE MAP 20.0-22.0 SI, Sand wWCIh Clay

700 RA2 , )10/2005 ,,PD Shelbv Tube SEEM•AP 22.0-143) Rip Sandwlih , Clb,2,m.- ,JaA 1772

700 All 1116l200S RPD Shelbv Tube SEE MAP 24.0-26,0 Sily Sand wilh Cl"a

700 R14 J 1612005 PD. Shelby, Tube SEE MAP 1&0-28.0 SRl& San %ilh CI__

700 A1i Jl1/.200J AMD Shelby Thbe SEE MAP 128.04,00 50n Sandwkh Clay

700 816 11/6/20005 APD ebelby Tube SEE AMP J0.0-32.0 Sitj Sand nIfh Clý le.4a

700 RIA 11/JI 2005 RPD Shelby rube SEEMAP __J.0-J4.0 S1ity Sand

700 RlB I 1/12005 PPD Shelby ,Tbe SEE AMP 34.04.0 Siby S..d

700 RI9 11/612005 APD Shel, /'Tube SEEMAP J60.0.&O SiySnd ..

100 R2O 1I11d20j0 APD Shelbr Tube SEE AUP 38.0-40.0 Sit?) SVnd Jr._o

7w0 P2 11/6,1200.5 ,PD Slde Tube SEE ,AP 40.0.41,0 Silty Sand lnh Clw_

700 822 11160..0• P MD Shelby Tube SEE MAP 62.0-&40 Sit, Sand %itr Clay

700 Ri) 113/612003 APD Shelt &ube SEEMAuP 44.0-46.0 511o, Sand with Clay________________

700 R24 I I1/,200 APD Shrby Tube SEEA.P J6.0-48,0 Stl, Snd with lille Clagv I...4a

700 R26 11/6/2005 RPD Shrlb, Tube SEE ,AeP 4S90-32,0 NO'11 wnd, Cyr__

700 R2) 11a/02003 RPD Sheibv rube SEE MP J.0-3.4.0 Sa•Rmry0_.dne ,_,_und_ _..

700 R257 111d/2005 APP Shelbv TWe SEESAUP 52.0.34.0 Sazttdlim Sand wt 11rCo
700 A28 11/6)200J APD Shelby Tube SEE MAP 54,0-16.0 K/a Reea!=, .....

700 R29 11/000S PD Shelby Tube SEE lAP 560-58.0 Maie Swpdnlt Clay

700 Rio 11/6/209, RPPD Shelby Tube SEE MAP 58.0-60.0 Siv" sand e fth Ciay l,.,Z.4a,$Sb 4J46

700 RA 11/6/41M5 RPD Shrb.Tube SEE MA P d.00-62.0 S thy Sand with CMy ..

700 812 111d62005 RPD ShrlbVTube SEEfMAP 62.0-64.0 Shly Sa-d w1th Clo,

700 lJJ 111612005 RPD She/by Tube SEE MAP 64,0.66,0 Sllo" Clay

700 854 11/6/2001 RPD Shelby Tube SEE MAP 66-680 ,o Xu ___a Ivyer

700 X.1 .11/612005 RPP Shelby Tube SEE MAP 68.0.40.0 Slrv, Snd with Clay Ir.24a

700 RidI 1/6/2005 RPD Shelby Tube SEE MAUP 70.&72.0 Sitrv S&nd- Cla.

700 RVJ7 I1/6/2003 APD Shelb, Tube SEE MAP 72.0-74.0 Sandv SIh with Cla,

700 R38 1/6120j03 RPD Shrlby Tube . SEE MAP 74.0-76.0 Sau* Siff with Clay

700 R39 ,11/6/2005 APD Shl' SEE MAP 76.0-74,0 SIO,.d Cia, ___.__ .$_.__ _ ___._.

700 RR40 1/612005 APD Shelby Tube SEE MAP 78.0-80.6 S!O Sndy Cly ...

700 R41 11/1620 APD Shrlbv Tube SEE MAP 40.08.•0 $ity .de Cly 0m

700 R42 116/2005 APD Shelby Tube SEE MAP 82.0682.S SilI. Sand. naidic ,,,

709 RA 11/72005 AP.D Splil sa g SEE MAP 1.3-1.0 SIL$y Sand

709 RI2 1117/2005 RPD Shelby Tube SEE AMP ..-. 0 Si.wSand

709 Rj 11/7/2005 RPD $pSt lOSpo. B SEE MAP 6.5.0 Silty Sand

709 R4 4//7/2003 APD Shelb., Tube SEE ,tiP 8.0-10.0 SilUN Se_

709 AS 11/74001 RPD Spl'Spmoo. BE .. SEE MAP 11.5-13.0 a/i Sand.

709 R6 11/712005 APD Shelby Tube SEE ,mP 11.0.11.0 Sa* Silt

709 R7 111712005 RPD SpOll Spwon BSW SEE.AMP 16.3-180 Sane, Silt

709 R8 11/7,2005 RPD Shelb), be SEE MAP 18.0-20.0 SilwnSmd

709 89 117/2005 RPD Splýftma, Bo, SEE iA P J1.5-23.0 Sndy Silt.

ll0i22?0t0P~90aaa~b~ulP~~ct5O~~hi-.St Sn9af0L09TGStR1q~quBH S01 SanMff L09Pg 311Page 3 of 12



TABLE 1 - BOREHOLE SOIL SAMPLE LOG AND TEST REQUEST
a.

Projooik .ilb Taw-gn

Project No.! 05.1-22691
Project LoCeiroln: Afffb, Utah

:~!5!RAendmenl Grate eholeal Inwstlow:lon

Borehole Sample Sample Sampled Sample Location Sample
oSempoTypo Interval It, Doescripilor Baitd On Fluid Logo Laboratory Tout Requast (saa key below) Lobora Tritx. Cal P unets t In psU)

No. No. onto by l (Northlng. Easling) bgs) Trox.__oilP____ur__In____}

709 RIO 111/72005 ALP0 Shelby Tube SEE MAP 2J.0-7J.0 PAmady Siff

709 RAl 111"12005 APO Split 5To2n. Bag SIE MAP 26.5-280 San5d Clay, kittIc Sill

709 R12 1117/2003 IUD Shldby Tuke SEE AlP 28.0-..0 Sndv Cly. litlee SO#,_

709 11)3J 111712005 APDO t p410Spoon. BogI SEE /SAP 3. .- J3.0 Sllrv nSd .1th Clay. ,__

709 1R14 11/7/f003 RPD Shelby Tabe SEE A.44P jj,0-J3.0 51kv S.nd wIh ClMy

709 RI /1/7/2003 RPO SAIl•h Mon. Bag SEIE tAP ,1•.-J8.0 S."a0 Sil o1h Clay

709 Rid 1111120J APOD Shelby 7kb SEE AUP 3.1,0-40.0 San,•y Silf with ClMy

709 R317 11/7/2005 RpD Spit •o•. BEar SEElAUP 41.J-43.0 Sandý, Sill w Cth My_ _ _

709 BiR 1111/2003 o PD Shrlbv Trik SEESAP 4J.0-45.0 Sandy Smth'eb Clay

709 RJ9 /11/7/2005 PO p Spit Ro.. Bag S$EE/AP 46.J-V.40 Sity. ,d wirk Coy,

709 R320 1117/2003 AP.D Shelby Tube SEE AAP 48.0-30.0 Salm, SUAd 1,h. Cl.y

700 R21 11/7/2003 111O Split S n.BE'% SEE AMAP 51.5-53,0 SVAn Clay with sand ....

709 R22 11/700o.5 RPD Shrlby Tube SEE AUP $3.0-33.0 Simy Cha wfth Sand ....

709 R2J I111112053 IPD Split Spoon. Bug SEE ,AUlP 36.5-58.0 Siflf) Clay with sand

709 A24 11171/200 IOPD Shelby Tube SEEgAUP 38,0-80,0 Sm.d& $s__

709 125 11/7/2005 RPD slpit Spoo,,. Bar SEE MAP 61.J-6J.0 Silty Clay

709 125 11 /7/2001 RPD Shelby 7T46e SEE MAP 6..0-43.0 SIlty Clay ....

709 A127 111712003 IWO 82_eSoo. a SEE MAP 65.0-63.75 ilTY a4 -at-v ______________ ______________

701 A1l 11/72005 APD , SEE/SAP l,$-J,0 SillySand ........

701 112 111712005 PD Shelby Tube SEE MAP J.0-3.0 SUInSand ....... _".

701 11J 11/7,200S RBD Saul Spoot,. lg SEE RAAP 6.5-4.0 SOY SOM wih Cloy

701 R4 11/7/200. RPD Shelby Tube SEE AI0P 8.0.10.0 Sj. &Dad %11h• lh; lbfa

701 11J 11/7/2003 1 PD ,W pi, Spoon. Bug SEE MAP 11.3-10.0 SilonvSwd llh Clo. ,,_

701 16 I I/7/2003J RPD Shelby Tube SEE MAP I/.0-15.0 $¶i/, Sailtyn ad I,_i_ C_,t,,

701 17 1117/2003 xPD Split Spoon. B . SEE AMP id.J-18.0 Silly•Cla,

701 d 117/20013 IWO Shelby Tube SEE AMAP 180.0.-0 SI Clay la,2.4a,.

701 R9 1171/2005 RPD Slis Spaor. Bag SEC A•AP 21.J3-2.0 Silty Sak iame Clay

701 RIO 11171/2003 BIRD Shribe Tube SEE JMAP 230.2S.0 Slim Sand. iome Clg/

701 Jill 110/2.00J VD SplI Spoon. Bog SEE A UP 26.3-28.0 SlirySuad_

701 1112 117(112003 PD ShrlbvTube SEE MAP 25,0-3.J0 Sill.y Srd Ib.4a

70/ RIJ 1 117/203J APO split spoon.E SEEUMAP J1.3J-3.O SadvSiltr 0), Clay

701 J114 11=1/2005 APD Shelby Tube S4EE AUP 33.0-23.0 SndyS• ls Cl *k a"

701 R13 1117/200. RPD Split Bu SEE AP J6.5-8.0 SlO, Cla* ,_,

701 Rid 1117 A/2P003 D Shey Tbe SEE MAP ff,0-4o.0 No Rer-,ety ....

701/ R17 11/7/2005 APD Sp n, Bag SEE AgAP 41.3-43.0 Silts, C/_.

701 Rid 11/7f.2003 OPD Shrlbr Take SEEMAP 4J.0..45.0 -,1v Clay la.2,4a.

701 R19 11,12W003 IPD Split Spo..l, Las SEE , lAP 46.3-48.0 Sil1 Clty __,

701 31O 1R1/12003 R.PD Shelby Tube SEE MAP 4&.0.30.0 slty1 C,

701 R.?I 21/8/2003 APD Split spwan. Bag SE .AUP 3J.3-33,0 silly C/f

701 A122 11/8.2 005 RED Shelbv Take SEE MAP 33.0-33.0 Slt•rClh^. Sidty Sad•wih Clay Ik.4a

70) 112J I I//OO2 IRPDW Spil Spoon. Eq SEE .4P 56$.5-3.0 Sflay San-d b..i Clou

701 R24 / IM/2005 IPD Shclby Tubr SEE AMP .dgO60.0 slyS-1 wlC•' cl,...

701 I 15 11 W, 2005 APD Spill Spoon. Bug SEE MAP d1.3-5.0 Silo, Samd with Cirn

701 . 12 //I8/2005 1RPD Shelby Te.. SIZE MAP 63.0-65.0 Silty..yadl(h C/rn Ih.4a

S 701 'P.27 11/8/2003 RPD Spill SporL BOw SEE MAP 663-.8.0 Sltny S %nUhClay

701 112 I 1/8/2OOJ. I.D I Shelby Tube S•E AUP 06.0.70.0 SIly Clty ..m...

. 052M2t0010Prp~aa.nljUbTnIicfn-tOSOOMTbla-S SftftaidL.0T&lfloqAH WSe SMpl Lag o1
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I 9!--= TABLE 1 - BOREHOLE SOIL SAMPLE L"C AND TEST REQUEST

Project: ,lach Taf nlap Iamp undim rnl t, hi ljeu sl ,ada

Project No.: oS3-2269

Project Location; Malb, Utah

Boeole Sample Sample Sampled Sample Location Sample Laboratory Test Specific Instructions JU
No. No. Date by sample Typop (Northing. Eating) Inlteral (it. Descrption Based On Field Logs LaboratoryToot Request (ceo key below] Trios. Call Prozouro In Pon

7DI x2D 1 :,,2WD05 API) Jp•l Spo ,,. L ,, SEE AMP 713-73.0 31hy Cal ,_
701 Ri0 /1/8W2003 RPD Shelby Tube SEE MAUP aO3.o.75. $1 clay_ ... ... __,2.4a_

70/ R1I lJoW82 005 RPD Spet Sopw"n, B0 SEE MAP 7 .1.-70. Clayev Silt ,,.

701 R32 lI•//2OtlS RPI Shelby Tube SEE MAP 79040.9 Ciaey Sit
701 13j 11&82005 RPI) Split 9won. Oar SEEMAUP 80.0-81.5 SilAv Sand. ,,arrh- Ib.b________________
70J R) 11/8/2005 API SpIllt Spon. B t SEE 4MAP 1.5-3.0 Slr Sand wkh r•a•l ...

70J R2 11,1 '200j RPD Shelby Tube SEE MAP 3.0-5.0 Slary -Sand

703 Ail 1]//W200o RPD Split Spoon. BO SEE MAP 65.5.0 SIlO Sand

703 A4 I 117020 RPI) Shtelby Tube SEE AMAP 8.0,40.0 Sifte Sand _______________

70J A) I1/&woo0 RPD Splt Spoin. BET SEE MAP II.5-1 .0 Slly Sand
703 . R 6 1 1/ & '20 0 5 ,P D S helby T mb e S E E AM .P 13.0 -15 .0 5 11(y S and
703 a? 11//2005 RPD Sul SpIII .IN B SEE MAP 143-18.0 Silo-Sand

70J R e 1 /8/2005 R PD S ,ly .! T u eE S £ M A P 18.0-20.0 Sandy Siff w ih C Iq '

703 1 O 1R1D l 2 .00 RPD S pll Spoon. ag SEE MAP 21.5.23.0 Si&y Cl a.

701 8R1 I / W2005 RPD Shelb - Tube SEE MAP 2J.0-23.0 Smty C/M.
701 Al l II/ &r005 PIPD Split spn. BCa SEE MAP 2&5-28,0 PiN CVal-
703 R 12 11/81200 3 X PD -.S hci b y T be S E E M A P 2 5 .0 -J ,0 S l!0 , C l a__

703 R I 2 1112612005 RPD Splitr Spoon. B oa SE E M A P Ml5.JJ.O $Slty C 'l ,,

7 0 1 R 1 4 1 )1 /12 0 0 5 R P O S h e lbk ' T b e S E E M A P .3J .& J 5 .0 S l t ry S a n d w lth C lay

701 Ru $ "11/8(2005 API SpIh n. R , BS SEE MAP 165-38.0 Sl l• Sand %ith Cloy

70J R16 1118& 2005 A PD Shelby &ube SEE M AP 3J .0-40,0 o__ $ and w i h Clay ""

7 0 3 8 1 7 1 1/ 1 '20 0 5 A PP D S p ll S h a vo n . B a w S E E M A P 4 1 .5 -4 1 .0 S S nI d , , . 1 dl h C l o y "

701 RIb I W182005 APD Shel hi Tnbe SEE MAP 43.0-45,0 Sln, isSand with Clay

701 RID 11/82005 APD SpRit Spoon. B09 SEE MAP 46.5-49.0 SJlj CMg ..

703 8.2 11/8R2003 APD Shelby Ttbe SEE MAP 48.0-50,0 Silty Clay

703 P21 11/8W2005 APD Spiit Spoon. Ray SEE MAP 51.5-53.0 s111%, y ...

70) A22 /1/812005 RPD Shelby T5We SEE MAP J3.0-5. Sl , CSim d

703 R2. 1118/2005 RPD Spilt Spoove, SagI SEE AUP 565.58.0 S ln' Clay

70J 821 I/ IN O03 APD Shelby Tkube SEE MAP 5.60-60.0 $ilry Sand Yrh Cla ,
70) R2 11A/82005 APID Spil Spoon. B.9 SEE MAP 61.3-62.0 Silt with Clay
701 826 1115/200• APD S cfb, " Tube SEE MP 6J.05J1. S0lt wikt, Cloy

703 8?27 11l/12005 APD Spilt if oon. B SEE MAP 66.5-68,0 Silt Shlh Cloy_

701 P.25 111812005 AiPI Shelby Tube SEE MAP 68.0-70.0 Silt wilk Clay

701 R29 1/18/2005 RPD .Splt Sa o . #ag SEE MAP 71.3.71.0 Silt with C o ..•oy

703 RiO 1119 12005 R P D Split Spoon,-,7 a S E A•A P ,J.0-74.5 S $i/v Sand. n Ativy

70? RI 111812005 RP D Split SpOOn. Box SEE MAP 1.5.10 Silly Sand ••ih Gnnel

702 R2 11/912001 APDI Shelby , Tube SEE MAP 3,0-5.0 Stlo, s tmi w nlh Grawl
7 0 2 R 2 ./1 9 2 0 0 S R P D S p li t S p o o n .

5 
o S E E M tA P 6 .1 4 ,0 S a n d _a "

702 A4 1 I/1 2005 APD Shflbt Tube SEE AP . I0 .0 MIN, Sand lc.J , __

7 0 2 iP S 1 1 19/ 2 0 0 J R P D I S p lit S p o o . B o x S E E M A P l1.5 - 13 .0 S a n d y S ilt with C il__

702 atd 11/1/2005 $ RPD Shelby Tdub ¢ SEE A1P 11.04.5.0 SundyStltwih~lm ,, la2.4a ,

702 R7 f/1i8200) APD ) Split Spoon. ftg SEE X :4AP 16.5-18.0 S nd Silt with Clay

702 S f 118/ 200 . RPD Shelby Tuhr SEE MAP 1&0-20.0 Sildy Sa d. lItle C hvi lb.4a

702 AD 11/913 09 RPD SpIt Spo-n. Bag SEE MAP 21.5.2 ,0 Silty Sand, nivle C/ar

702 . P I.0 11112005 RPD Shelby Tub, SEE AMP 2 ..0&.'.0 Silty Sand. /title •I, C.4a_

70? lR/ 11 812005. RPD _ SlirS pe. B! SEE MAP 2Sa-2.0 . llf " Sand. I1iie Clay

L'0r 2010tt1O mrpGeoO&d4bTefttneOla50O~1t-Se SrnWbLa9T69;JRqzuaH Sai Sample Lag Pg t1Page .5 of 12



TABLE 1 - BOREHOLE SOIL SAMPLE LOG AND TEST REQUEST
It. -

Alk-

W M=zm Pmroeol: Mfacb TolIn

Projeoct No.: O5J-2269

project Location: ,loob, U/tah

SImopeudmnl Gecoltal ee icamtlgedeft

Borehole Saboator 
Tempt 

Sampifid 
Inoru'LlneU

Bore.ale ample Sample sa mppl Typo Sample Localion interval Descriptlon Dloed On Field Logs Laboratory Teat Request (see kay b"lw Laborstory.Tet spocifl lnstrucllowi •UU

No. No. Iate by (Northlng, Esling) 'bag) Trlax. Coil Pressuro in pslO

702 RZ 1119a/003 RFD Shelby Whbe SEE A UP 2&G-3020 Me Rec__,_r

70Z R1.1 1/012005 RPD Splif 50 . Rog0 SEE3IAP J1.5.JJ3. _n_ _ _r S_*_h clay ...

702 - R4 11/912p05 RP7 Shelby Tube SEE AUP J).O-3. ,O Sandy sl1t wth Clay lr.4

702 R15 1119/2002 RPO Split SpWo_ Bog SEE MAP A6.-480 So ndy Sill with Clap ....

702 Ri6 Ia/0O5 RPID Shrlby Tube SEE AMP 38.0-40.0 SlwdySlw $wih Cri.

702 W17 112/92905 ARP SpltSpoon. Bug SEE AMP 415-43.0 Silry Samd _Ih Cla_,_,_..

702 AI8 11/9/2005 APD Shelby Tube SEE AMP 43.0-4S.0 Silly Sund with Clqy _ _._._ _

702 819 1112/2005 RPD ) Spl Spoon. BaR SEE MAP 46.5-48.0 S. ndvSilwfilh Cl_•uy ,.

702. R20 1110/2002 RPA Shelby Tube SEE AILP 48.0a-0.0 Sikoy See with Cly, ._.

702 R8i 111/92001 APD SplitSpoon. Bog SEE ALUP 5.15,J.0 Siltd •h Cll",,

702 2J2 11912/005 A'PD Shelby T.be SEE 3MP 51,0-55.0 XG ReI-,

702 2R2 11/912005 RPO splifi Mo n.Day SEE AMP J6.-58.0 Silty SodwlithCl E_.

702 424 11/,/2005 RI'PD Shelby Tube SEE MAP 5.0-60.0 Ef& Sandlb41A Clay Sb.Jo_4a

702 R25 ( t/g0/205 RID 3bl . Soown Bog SEE MAP 6!.J-6J.0 Silrl Send with Cloy ,

702 Rid 11/9/2003 RPD Shelby Trbe SEE MAP 6J.0-63.0 Silly Sand *Ath Cloy

702 R27 111/27005 RPD Spltl SpwiL Bag SEE MAP 66.5-•.0 Sill With Cl I

702 RA. II1/2005 , RPD Shelby ?ube SEE.MAP 68.0-.00 sil with Clo•y a.4o.

702 R29 1119/2005 RPD Spl§lSpoeol 2.N SEE AMP 7 TJ.3-7.0 Silt with aloy

702 3 RJO 1119/ 005 RPD Shelby, Tube SEE AMP 73.0-72.0 Silt .1th cly

702, RJ3 11,912 005 K PD SpilSpeon. Bao, SEE MAP 743-78,6 Sio S mIr. nelye lbl4

702 3j2 1112/7005 RPD Spill Sqwo. Bag SEE MIAP 7,.0-79.5 .Irt Se"d natel ,_ _

.704 RI /1/104200 RPD SiSno1o. Bag SEE AMP - 1.y.2.0 with. Grminv

704 R2 /10o/2o0J RPD Shrelbsy nbe SEE AMP J3.0-2,0 Zile Sand

704 R3 11/10/2005 RPD Sp Spa..o Box SEE MAP 6-.3.0 silly Seari ,..

704 A4 11110/2905 APD Shrlb), Twbe SE MAP 8.0-10.0 Sl Send

70,4 Rj IIII012o0 RPD spit Spoon. BRg SEE AMP Sot 3.0 S11 with C•loy_

704 R6 11//l2o0o05 RIpo Shelby Tube SEE MAP 1J.0-13.0 sit/ Illh Cloy

704 R7 31/10/2005 RPD plil Sooen Bqg SE SAMP 16.5-180 Pli with Cla•

704 RR 11110/2005 RPD Shelby Tube SEC AMP 16L0-20.0 Silt wih Cl__,

7104 R9 111102,2005 RPD Spill S nWIL B9W,, SEE MAP 21.3.2.10 Clay.wtih Silt

704 Rio 11/liz0o/2 RPD Shelby Tube SEE.?MP 21.0.23.0 Cli'wti th Silt

704 Rh 11/100/200 RIPD Spli Spoon. Bag SEE .M' 26.5-28.0 Clay with Silt ,l

704 RA2 1111012W05 RIPD Selby Tube SEEM AP 26.0-20.0 Clo, n llh Sill

704 R1I 11110/2003 RPD Spl1 SOWn. BOL SEE A P 31.541.0 Crlop with Sill . .

704 R14 11/10/2 003 RPO Shrlbly Tube SEE MAP 33.0-35.0 Clay %hIh Silt ....

704 R15 11/10/205 RAD) Spit son, Bur SEE EAIP J6-36_.0 Cllao, Silth Sio......

704 . R16 11110/2005 8Pp1 Shelby Tube. SEE AMP 38.040,0 Qmdy Sill with M yI

204 RI7 11/10/2.003 APD Spiltpn. B SEE MAIP JI..41.0 .vtov Silt with Clay _"

70 , Ri 11/1W005 APO She/be Tube SEE AMP 4J.0-45.0 Cla* with 51h _

704 R19 111102005 RPD Sp/lt2Spooi. Ba SEE hUP 46.-48,0 Cloy with Sill
704 R.O1 0 1/W02003 AP0 Shelby Tube SEE AMAP 48.&O.00 Sih with Clay

704 J2u 11110.005 P.D Spll Spooa. Bao SEE AMP. 31.535.0 SIlty Clay

704 RI2 11/10/2005 APIS Shelby Tube SEE MAP 5J.0.55.0 SIlt with Co, v

704 R3J 11110/20• RPD a~r S Spoon, Ba, SEE AMP 56.5-180 Slit th*k Clay_

704 R24 11110/2.005 RAPD Shelh, T7be SEE jAP 58.0-60.0 Silty Clay

704 ,25 11/10/r005 APD S liS. SEE SlAP 61.f_62.0 Silry C/_..

~ossa~w0PoG~uooN~u~ee~sn,0:o~eme.Sel SediL0tTqvll~tK.uLhH SadSenile Log
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TABLE 1 - BOREHOLE SOIL SAMPLE 1-& AND TEST REQUEST
,r --

Pr~ojct: , foab Taillrtk

Project No.-. 053.2269
ProjectiLocation: .Ifob, U.tah

in Iiwpoondmn,, Giotu chit lea! Investig at) ait

Borehole Sample Sample Sampled Samplreo•~r••9.E•'t,• bt
Norel Sample Typol SSmoe ample Lacslion SapeBsdO il esLbrtr~a eua .eie e~ Laboralory Test Spaciflo instructlons (UU

SInterval (t, Description Tax C Prssu In ps)
bgs)

704 R26 111=/2005 RPD Split Spaono, Ba SEE,8L4P 6J.0-64.5 $llt Sand. natltýe

715 RI 11/10,2005 IP.D Sp0ll Spoon. 8ag , SEE MAP 1.5.3.0 Sit Sand with Gnsrwl
715 Zl 1ll012 005 PD SheIb, Tubc SEE MAP 1.6-.5.0 Sly Stand
7,15 f RJ WI/l005 APD Split Soo. n". SEE A AP 65.540 Sih, Sand Ib, 4b
715 R4 III10,W005 FPD Shelby Tube SEE££AP 80-10.0 St1.. Sand
715 itj lI 10/2005 RPD Sp4il7Sp1on. Bag SEE .lP 11.15.0 Sa$nditilh c__ _

715 R6 11/10/2005 IPD ShelbvTubr SEEMAP /3.0.15.0 &andvtlt',iwth Clay In.2,4A.St&Jh 1079
7W5 A7 H1/10/200$ XPD £spltSpoom, Box SEEM. P 16.S-o&.0 SatSit with Cloy ,.....

715 Ad8 Illolln0o0a RPD Shelby Tube SEE IMP 1O.20.O Saon• Silt hlith CIl, Ic. 4a
715 R9 11110/2005 1PD Split Spoon, gag SEE MAP 21.5-21.0 S•,o , Slt with Cla. ,
715 RIO 11110/2005 81.PD Shelby Tube SEE MAP 21.0.23.0 SilySaund with Clmt
715 RNIt I/ilO2005 RPD Split Soo. Ray SEE II lAP 26,5.28.0 Sity. samnd "lh CClo . lb,2
715 RI! 11/1012005 XPD Shclbt, Tube SEE MAP 28.0.40.0 Vilty Sand with Cloy

715 1.J 11/102005 RPD Split S!o). f SEEMAP 21.5J-33.0 Sdilo.$Sand with Clt
71S R14 11/10W.005 APO Shelb, Tube SEE AMP 3J.-.35,0 I• O Sand w ith Cloy
715 RIJ 11/10/2005 APD 1 S30it Spooa. Bs: SEE ,lAP W6.5-6.0 Sltln, Sand with Clay
71/5 816 11/1041003 RPD ShELby Tube SEE MAP J1&040.0 Silt) Cloy with Sand lt.4a.sa, b 3005
713 Ri7 1111012005 RPD Split Spoon, Bag SEEt A-lfP 41.5.40 Silm Cýw with Sand
715 R11m 11/10/2005 RPD Shrlbv 7lbe SEE -AUP 4J.&43.0 Silt- Sand with Clay
715 Rt19 11/10/200 81!)oJ RPD S O, n. Bay SEE lAP 46.1-48.0 Sl11. Sand with Clf.
715 820 1/10f.27005 RPD Shelb3- Twbe SEE MAP 480-20.0 silty, Clo.v Ia2.4L.
715 R21 I1/101200. RPD SpillSpout, Bag SEEAMAP $ 1.5$33.0 S11reClO I-
71 . R22 1/01/20053 ' R!D Sheli', Tube . SEE MAP n.i.x53.O Sill .t1 Claq ...........
71/ Rfi 1111012005 RPD Split Spoon. Ray SEE MAP 56.5.58.0 Myrt Clan _

715 P14 1111/2.005 IPD Shelby Tube' SEE MAP 58.•060.0 Sift .11h Clay /2.4Jo.5.b 4546
715 PI5 11/1012001 ROD Spl SpSpoon, BAyr SEE lAP 61.3-61,0 Sill with Clay

715 R26 111JlitoS5 Pl') Shelbw, ube I EE tSlAMP 63.0-63.0 Sand. Silt
715 R27 110/lf200$ APD Split Soon. Bob SEE MAP 66.J.6,80 St1,' Sand. noatne
715 IS2 / 11 05 W PD) Split /poon. B.y SEE MAP 68.0-69.5 SIl1tsand, narls lb,4_

716 RI I I /1100S APD Split moon Bag SEE SlAP 3.3.5.0 Silty Sand with Growl
716 R2 11111/2005 APD Split .poon Bay SEEMAP 8.J-10 Oh SSn, Sand 1b.4b .....
716 R3 1/11/1-005 RIPD Spilt Spton. Bag SEE MAP 13.J.45.0 Sit,' Sand 1c.4b
716 R4 11/11/2005 IWD Split SPoon, Ba1- SEE MAP ltt.2.., Silty Sand IVA.b .
716 R8 1111112005 APD Split Spoon. 8aM SEE ,EAP 23.5.25.0 OlA., Sand i_,4_
716 R6 1i 111/2 00 W RID Split Spoon. BaLg SEE AMP 28 5-JO.0 Sil Sand il.4b
716 R7 1///I .•/JJ RFD Split Spoon. Bap SEE lA&P JJ.J.JJ,O Silty Sand Ic,_b
716 R8 1111112005 IOD Split SpoN_,. Bay SEE -AP 38 5-40.0 SiiltStnd "
716 R9 1/1/1/2005 RPO She/ty T74e SEE MAP 40,0-42.7.0 San Silt with Clay Ib2,4_ . •
716 RIO 111/1/2003 I'PO SplWI Spoon. Bag SEE MAP 41.5.45.0 Slim'Sand .....
716 R11 11/111f005 RPD I SplSpoon. Boa SEE AMSP 48.5,50.0 Silt, Sand I. .4b
716 R12 11fitif05 8 PD Split Spoon. B.,• SEE MAP 53,.-55.0 316i Sand with Cloy

7•16 813 11/11/2005 RPD ! Shr/l't Tube SEE AMP 55.0-57.0 31[r Sad .1'h CIw, I.2.4a -----
716 814 11/11/2.005 RPJ!D Splt Spoo. Bow SEE .MP S8,5-60,0 rtln Sand %tIt Cla_._
716 013 111112005 ROD Spli Spoon. Bfigt SEE-MAP .1.5-65.0 S1lrt.Sat.ld .
_ 1.. ... A... I..1/11/P.O__ RPD SplItSpontt .Rao SEE MAP 61.5.1.0 Sa1n4dy$SithCla, Ib, _ _ _

716 RI7 11/11/.200J5 RPD ShclbivTubr SEEMP 70.0-72.0 Soan Sltwih Cl.n_

1.*itMfltD00PropOaaisUnbT..tPun.0t0S00Tbu.So Sa udLoaTauiReqzhGH cSaw Ba pLogLePg?0 Page( 7 of 12



TABLE 1 - BOREHOLE SOIL SAMPLE LOG AND TEST REQUEST
.i- .,-m.

l-7 rjc:Mc e/n

Project: .4fmb r, lin•

Project No.: 053.2269

Project Localion: Afapb, /Utah

SImpOUNdmeaie Ge-terhnlti Ieerstigallan

Sample Lkocatlon Sempl Laboratoey Teat Speclflc Instructions (UU
BNohoe o Dempre Sample Sampled Sample Type iNorthing, Easting) Intrval (ft, Decripln Based On, Field Loe Laboratory Test Request (see elPreure In p

No. No. Date by 
Tra Cl PesueInpi

716 A18 11/11/1200J RID Spfrs,•p'oo&M SEE AIP 713-75.0 Clay 11hSllh ._.

716 R/9 IM1112005 RPOD slirSpov&n-Ba SEE AMP 750-76.5 S Sand lb.4b _ __Sad

717 R1 11/2927001 RPLD W•Sp tIo 8,ry SEE SlMP 353J.5 I0 Sfhv Sd with Gravel .. _•

717 R2 11/2912005 RPD SplilSpov.i Ew SEE MAP .0,/00 S ySaind lb.4b '_'_.....

717 R. 11/2912005 RFD Split Slpon ApEi SE S.1"P 13.5 -5.0 $/r Sand 1c.4b

717 R4 11/29)2005 RPD Split Spoorn 
8w. SEEMAP s, sot f ilty san, little C/- I_.4b

W)7 R5 /119/200.1 RPD Stplti Spoon. Bw SEE ,AP 21.5-25.0 SI/re So.W

717 Ad 11"29/2005 RAD Split spaon. R% SEEAMP 6?.3-10,0 S11), Sand 11,4b

717 R7 11/29/2005 RPD Split Spoon. ft SEE MAP 3I.-33,0 Silty Sand

717 ,l /1129205 AMRPD Splir Spoon. .'•_ SEE MAP .193-40.0 SIlty Sand le.4b

7/7 R9 11/9/2003 O RPD -soairSo, n. SEE MAP 4.3.540.0 Silty Sd. litde Clay

717 RID 11129/2005 RPD spli Spoon. Bag SEE MAP 49.5.50.0 Si•tySand, Mitle Clay b___ ,4b

717 Ail 11129/2005 APD Split Soon. Bag SEE MAP 5J.5-55,0 $iSy S..•awifh C/_

717 RI2 11a20/2003 OPD So/d! Spoo. Bag SEE MAP 58.5-.60.0 Slty SRand .'irh CqI 1c.4b

7/7 RII J 112F/2003 APD E S S/ spoon. pag SEE MAP 63.1.65.0 Silt SAd.n li ay Clay .......

717 R14 11729/2003 APD Sfit Spoon. BaX- SEE .AP 68.3.70,0 $O, S=4handlrle Clap .. b __ _ _ _ _

717 R15 1112 9/005 RPD Uol/f Spoon, Bak SEE AUP 71J-71.0 Sik'y S.d. little Clo,

717 Ri6 11129/2003 RPD E S li-/ an. Bag SE•,•UP 78,3.80.0 S1l0- Sand, littfle CI.tv .. ___.4b

717 RI 7 111/219005 APD Spits Mn. Bag SEE MAP .8.5410 d, S/ h C/__v SW__My.

717 Rim 1149/2005 ,PD So/, Spoo.m Bak SEE MAP 89.3.90.0 Swan, Slt with cf. ... 4b

717 RI9 112912003 1APD Shelby Trbe SEEMfAP 90.0-92.0 S.rdy silt with Cray

717 R20 1/12.912003 RPD I Split Spom BM SEe AIAP ,93..95.0 Sr-uv SIth with (Cla7
717 R21 11129/20035 RPD Split Spn.• B SEElAP 93,0-96.5 Silty Sann-__ lb.4b

719 RI 11120/2005 PD SU Spoom Bog SEE $ MAP 1.3-4.0 Silt% Sand with Cr0a_ _ _

719 R2 ,11292005 PDE - Sh/w Tu/be SEE MAP 3.0-5.0 slly San. lItIe CIM,

719 R- 11/29/2005 .PD Split Spon. Bar SEE MAP 6's.4.0 Sily vand4, little _ _h_),

719 R4 1112912005 APD Shelby Tube SEE AMAP S.0-10.0 Slt,- ,ond littl eCl a

719 R3 11129/2003 APO Split Spafn. Bar SEE A P 11.5.11.0 Sllrt, Snd. little Cbla_

719 RA 11/29f2003 RPP Shrelb Tube SEE- AAP 0.0-15.0 ffo Rnrrv .

719 R7 111290005 RPD $o/t Spoom Bog SEE /AUP s.5.1.0 SJtp ya with Sahd

719 RAd 1/19/2003 RPD She/by 7be SEE EAP 180-20,0 No R.rrt'

719 R9 11129/2003 RPD So/it Sp . Bag SEE MAP 21.3-23.0 Silty Clay with Sand

yip RIO 11/29/2005 RPD Shelby Tube SEE A0l4P 23.0-25.0 Silo, Clatywith Sand

719 . .11 1129/2005 RPD Split spon. Bag SEE MlAP 26.5-28.0 Silty Cla willh Sand ....

719 Rl2 1/129/2005 ArM Shelby. T.be SEE ,AP 28.0-30.0 ao Aevvaerv

719 RAJ 1/10/2005 .PD Split Spoon. Bag SEE AmP 1,5-JJ,0 Silty Clo with Sand

719 814 1112911005 RPD Shelby Trib SEE MAP 531045A. No Arcustrwr

719 RI5 W1/2912005 RPD Split" S;.Wo fx SEE MAP -6.1•8-.0 Slity Cloay with SpAd

71) 016 A 1/2912005 AIPD ShelbyTolbe SEE MAP 1 .0.-40.0 S/lty C/a__

71) RI 1/10,7005 RPD WplitSpWo1 Bag SEE M•P 41.5-41.0 silty .al

719 RI/ 11/29,2005 RPD Sheby/Tube SEEAMAP 43.0-45.0 Silly Clay ,,_.

719 A/9 /112912005 RPD $plf SPoM 81W SEC AAP 46.J.48.0 MOl, Clay. Cl/ot- Sill

71/ R20 /112 91205 0 RPD Shelfiv Tu•e SEE9SLA 4&0-50.0 Clary Silt. Slty Sand

719 871 1142192005 RPD SpiltSpoMn. Bg SEE AUP 50.0-31.5 SiUr Sand. nf___

708 Al 1113012005 RPD Shelby Tbe SEE MAP 0,0-,0 S •y d wih Crawl

7081 83 11130A2005 APS ShH/.-A Tobe SEEv Al' 2,0-4.0 Silty Sand with'Grma_

WWSWIWPmpGooto&"bTesMe"105MTb4-W SanvWLboTsKR4q.=0H Sea SmOo Log e ,8 of 12



TABLE 1 - BOREHOLE SOIL SAMPLE L4 AND TEST REQUEST.3. --

As-~ek 11bTelv
Project .Jfmb TV111M
Project No.: 03J-2269

Pwo0Ct LOCation: MaoWb 04ah

1,r lmpvfundmenf Gn onecndul 1mw eslgation

Borehole Smplo Sample Sampled Typo Smple Location LacSamle
No. No. Date by (Northipg, Eoationg) nteral (It, Description Based On Field LogB Laboratory Test Request (sea key below) Trlax. Call Pressure In pan U

______________ ~~bgs)___________________
708 Ai 11f31a2ple pld SlamplaypTe SEEAMlP Trl0-. S iSam wirthu Gravel
708 84 11/3012005 RPD SUtlMv Tube SEEAMAP 6.0-0 S11y Sond %,Iwith Graorl

708 A4S I W/0120003 RPD Shelbyi Tube SEE MAP 1,040.0 E.0 y, Sand with Gmirl

708 R6 / 01W2003 RPD Shelby Tube SEE MAP 1.0-12.0 Il/ witavGr___

708 R7 I/ W012005 RPD ShelbY Tube SEE AMP 1`.0-14.0 Siby ClOt) ....

708 R8 /11.1012003 IPD shelb), Tube SEE MAP 14.0-16.0 5 L
0 y Cloy .a.Uaa.3b 1__ _,7W• R9 11/m7 r005 RPD Arhlbs-Tmbe SEE MAP 1&&1.0-a. suryCa• Vvya$.J I

708 RO 11/3012003 RAD Shelby, Tube SEE AMP 18.0-20.0 Silo. C/_,

70W Ri) 1,/1392106 APD Shelbs, Tube SEE MAP 201.0-22.0 Slit, Cloi _a
100 AllI l/S 02005 I.PD e~lbv Tube SEE MA4P 20.0-22.0 illtv Clm . .. ______________ _______________

708 AR2 l /I012OO APD Shelby Tube SEE AMP 27.0-24.0 SlCly 9l,,rfo

70. Ri 1113W30105 R.PD .Shelby.Tube SEE'AMP 24,0-26.0 Silr, Cl•y .. ,

700 ,RW 11/J012003 APD Sherll', Tube SEE AUP 60.0-, ýl ., Salt

708 RIA 111/=0/005 APD Shelby Tube SEE AMP 28.0-J0.0 Cluv". Silt lb.24a.Sm.b . 1214

208 Ri6 111=0/2005 APt) Shflby XTbe SEE MAP 30.0.2.0 /la), Sillh "_

70B RAl7 I 11/3 3 APD "Shelby Tube SEE MAP Z0-.4,0 5IJ. _ _ __._.

700 Rid I I/J01703 RPD Shrlbv Tube SEE AMP J4..0-J6.0 Silty ClWo

701 R19 111/012005 APD Shrlbv Tube SEE AUP J60-8.00 C.l.•e Silt =e.4o

708 R20 11/=302005 AJD Shelby Tube SEEMAUP J380-40.0 Cfaiey Silt

70LY R21 111/=930/ RPD Shelby Tube SE- A MAP 40.0-42,0 Cloaw SIlW

708 £12 l a/3l2o00 RPD Shelby Tube - SEE lAP 42.0-44.0 Clmosv Sift

70-Y R2J J I/30120 RPD Sheby Tube SEE MAP 44.0-46.0 Cfa)iy- $1h

708 R24 11/3 01o2s RPD Shelby Tube SEE$ M1P 4.0-48.0 Coe)'ySlh .b.2.4a.$a.b J621

708 RA I 1/J.30•J IPD" Shelbv Tube SEE MAP 4&0-50.0 Sdev Clap

708 820 IIIJ0/0J RaId Shribl, Tube SEEA MiP 500o-.5, ai$11' Cloay ._..

768 R27 11/30/2005 RPD Shelby Tube SES ,MP 52,0.54.0 Clof.,. _ ___

708 Al8 I 7/0J/0200 RPD Shlbv Tube SEE MAP 34.0436.0 Silty Clay_•__

7&V R29 ii/3gO0iJ APD Shrlby Tube SEE AMP 3.0-58.0 Sil/9 Cloy la.2.4a.

708 RAO 11/30/2005 RPD Shelby rube SEE-AMP J8.0-60.0 silty Cf_.v
703 RJA 31140/2005 APD Shelblv Tube SEEAlAP 60.0-62.0 $ilt Cla__

703 R83 11/30/2003 RPD Shelby Tube SEE AMdP 6.1,0.64.0 S110y Clay, ,_..
703 RJ3 111/02005 IWO RPD lit SrnL,. Bor SEE MAP 64.0-65.5 $11tv Sand. nh___

707 A/ 111=0/005 IWPD Shelby Tube SEE MlAP 0.04.0 Siltv Sand %*h Grantl

707 A] 11/302005 RPD Shelby Tbe SEE MAP 2.0-4.0 Sit,' Suatd ulh Grinal

707 R3 11/JO/2005 RPD Shelby Tobr SEE AMP 4.0-6.0 Silov Sand with Geril

707 R4 I 1/J/2003 RPDIW Shrlbv To•le SEEMAP 6.0-8.0 Silt Sand
707 R3 I J1/3Jw0-. qPD Shelly Tube . SEE AUP 40-10.0 Sit Sand -- .

707 R6 11J/012003 RPD Shelby' T6,e SEE MAP 10.0.12.0 S $,nd S,. -.5_

70 7 11 /3J012003 ARPO ShElby Tube SEE MAP 1210-14.0 5ll0 Suandmlth Clay

707 R88 IIIJ2/$ APD Shelbe Tube SEE AMP 14.0-16.0 Siv Sand wirh Cl/a 16,.44

702 R9 11/3012005 APD Shelb, Tube SEE AUP 16.0-18,0 Iva Rrecvwrv

707 8RIO / 10/200 RPD Shelbv Tube SEE MAP 18.0-20.0 ihrySaneid Ifh OrGlfil__

707 R1 11 / 3ii/2003 RPD Shelby. Tube SEE KMP 20.0.22.0 Sitr.ySandnwtlbGevwl "_ ._._,_,

707 812 11/ /00003 IWPD Shelly Tube SEE MAP 22.0-24.0 No Am~vry
207 RIJ 11/J10200 RPD Shelby Tube SEE MAP 24.0426.0 Na 9eeorer

707 R14 1211/2003 AD __Shelb, Tube SEE MAP 76.0.28,0 M , o ecotv_,_.,-
707 R15 121112002 PD Shelby Tube SEE MAP 28.040.0 0 /u Ae.owr_

I.2d8.loI wpmga T6a bTaifný. I e'e05=Te.So4i .sanuLegTouiRTq• q BH 5l Swopt. Log Pogoegof 12



TABLE 1 - BOREHOLE SOIL SAMPLE LOG AND TEST REQUEST
.m. _i

0 ikir==,

Project: MoAob Tal-1

Project No.: 0JJ-2769
Project Location: Moob. Vtah

Impoundiner Gtorfehnlegl InvwnrtAIon

Boreholo Sempfe Sample Sampled Samplo Location Sample Laboratory Tost Spacific Instructlons (UU

No. No. Date by (Northing, Easling) Inlaoail (11, Description Based On Field Logs Laboratory Test Roquent (meo key below) TrlaiL Coll Prossum In psa)

707 A/6 1211/2001 SPD0 Shelby Tube SEC MAP 30042.0 aO R.evaire__v__

707 A17 1211/2005 ,PD plirSpoon. Eq SEE AUP J2,.-3JJ. S /SiiYnCl-Y la.14

707 Al1 12/1/2001 RPO Shelbv Tube SEE. MAP J..O-6.0 Saodv~tiiY Cl_

707 RI9 12/1.200J RPD Shelbv Tube SEE MAP J60,46.0 No Rewi-ry

707 R20 I 121120 RPD Shelby Tube SEE MAP 3&0-4.0 Silty CioE. little Sand _ _ _ 2.

707 AV) I/1//001 PPD. Shelby Tube SEE$ MAP 40.0-42.0 No Rce'vlr' .......

707 R22 1211000 APD Shelby Tube SEE MAP 42.0-44.0 NA Reco"Iy .... •

707 R23 1211200J RPD SheMCbI Tube SEE MAP 46.0-4&l0 ,.a Rer•_ __•_

707 A24 12/112005 RPD Shelby Tube SEE MAP 46.0-48.0 Chqtry Silt ...

707 825 121•41005 APO SelbyvTube SEEMAP 48.0-J0.0 S/ryW Cl. lb,2,la

707 R26 12/1/2005 APO Spelby Tube SEE MAP 30.0.52.0 Silty Clay

707 R27 121112005 APO Shelby Tube SEE MAP 5Z.0-•4,0 SI2 Clay, Sirn SwMr M,11tvh_

707 R21 12/1I/001 RPD Spi.t SSooo. Bog SEE MAP 54.0.415, SIlv Sand. mathie Ib.4b

705 R1 I 2/1/200 .RPD Spidh E&f"n B•g SEE MAP 1.5.-0 Silty Sand Ithl Grulv_

705 R2 12/1/2005 APO Shrlbyrube, SEE MAP J.0.5,0 Slti, Sandl th Grmovl

705 R3 12/1/03 "D SF-R2 S ewt spoon, Ea .SEE AUP 6.5-8.0 Siltv Sand wirh Girmel

705 R4 1/1/t2001 RPD Shelby T7be SEE MAP 8.0-10.0 Silt$ and oth Cliy,

701 R5 1211"005 APO Split Nltn Ba• SEE MAP l S1,i0.l0 Sly So..and with Cko ......

703 Rd 12/1/2005 RPD She/by Tube S.EE AtUP 11.0-13.0 Silty Sa.d.41h Cl

701 R7 12/112001 APD SpIttSpoon. Bay SEL ALUP 165-/V.0 S•%i. Sd wthClo, __

701 R8 12/11/2W0 AP0 She/by Tubr SEE AAP 180-20.0 . M)ySondwir Cl1y

701 A9 12/1/2005 AOD Spli Sp . Bag SEE AUP 21.1.21.0 Slh.v Clay.. lile Sand ,_.

701 RIO /2/1/2003 RPO Shr/by Tube SEE AMP 2.1.0-250 SItN, Sgnd with Clay

705 Rif 12/11005 .AP S lv an. Bg SEE MAP 26,.28.0 Silty Clay with Safd

705 R12 2/1/21q • APD Shelby Tube SEE MAP 28,0-40.0 No R•oe'.y

701 RuJ 1211/200•. PO Split Stoor, Bag SEE AMP 1.1.JJ.0 Silo$t Cla Mith Sand

701 R14 12/1/200.V RPD Shlby Tube SEE AMP J1.0-J.0 Nlo Roeey..

70J RI5 12/12000 RPD Spill spoon, Bog SEE MAP 16.5-3d0 Silty Clay ..

701 Bi6 /21/005 .PD Shrlby Tube SEEUMAP 180-40.0 No Re.w'o.rr? ,_ ,

701 R17 12/112003 RPO Split Spoon. Bar SEE MAP 41,.-43.0 Stir. Clay .....

703 RJR 12/1/2001 APO) Shelby Tube I SEE AMAP 43.0-4.1.0 Sli/n Mly ________________

705 RI9 12/1W.00 RP) Split Spon, Bog SEEMAUP 46.5,48.0 Sib$ Clay

701 P20 12/1/f003 RPD Shrlbv Trbe SEE MAP 4R.&.50.0 Silty Clay ,,.

70J R2/ /2/1/200S &P0 Split Soon, Baog SEE AtP 11.-3,0 Syp, Clay ._...._ _

0S P2J2 12/1/2.005 RPD Shiby Tube SEE MAP 5J.0-11.0 Sitl), Cl•,

70J I2) 121112005 PII Spin Soon. PDB SEE MAP 56.48..0 S¶lt C/o. Silt, Sand nou MUM

710 RI 12/112003 RPD Split Spoo., BE SEE MAP 1.3.1,0 SllySand% Ath Getivl Ib6.4

710 R2 12/111W5 .0PD Arlbs. Tobe SEE AMP 1.0-,.0 S1,t, Sand with Ge•t. and Co_,

710 R3 121/2001 I PD Split Spoon. Eqx SEE MAP 65..8.0 E1%y Sand with Clo, kinb_

710 Ri 12/1/2005 RPD Shelby Tube SEE MAP 8.0-10.0 SI/tv Clas la.2.4_.

710 RI 12/12001 ERD SpljtSpoon. Eqt SEE AMP 11.51,.0 Silly clay-

710 Rd 12/1/2005 0 RPD Shelby Tube SEE MP /3.04-S.0 1/e Cly iba4a

710 A2 121/12001 PPD SplitSpoo. gag SEEAMAP 1&$-/fi.0 Silty Cloy

710 R8 12/1/000 APD ShEtlby Tuber SEEMAP 1.0-20.0 SityClay le,44a _

710 RI• 1215/200 RPD Spill Spoon. Bag SE'7MAP 31.$.21.0 S Cla___.____ __.

7)0 RIO J2/1J2001 RPD ShebyTubr SEE MP 71.0.25.0 ./Clay

- W5-QnW10"mPG00tvd"bY"tPW" I VAbTW*,-,aa 5wrw19LGqT-RvqAh8H Sol SýP* Log 10 of 12



TABLE 1 - BOREHOLE SOIL SAMPLE =,".x AND TEST REQUEST
,.a. &P Project; ,Iab Talfor

Project No.: 059-2269

Projoet Locatlion; bfmb, Utah

p ,Immandarnt Geratrhuicdbk11rnirigsloin

B rehole Sample Sample Sampled Sample Location Sample Laboratory Taat Specific Instructions (UU
orh. No. Daile by Sample Typo (Notlhilng, Eaeling) Interval Ift, Description Based On Fluid Logs Laboratory Test Request (sea key below) Triaxb Col Preisure In psin

71D A11 12/71)05D 8PD Spill Spoon yg SEEMAuP 26.3-28,0 SflT, Cloy_______________ ______________

710 -All 12/3200J RPD Shelby Tube SEE MJP 28.0430.0 Sir.Clap ld..4a._
710 /I) 1215f-005 RPD SpiliSpoon. B-9 SEE AMP 3L$,JJ.30 Slty Clay_,

710 A14 12101005 APD Shelby Tube SEE SUP j3.0-$1,0 SIlyCloy .. __loy
710 813 12=/200.1 ,PD Split oonW. Dim SEEMAP 3d.3-$.0 "lt Clray
710 816 12/312005 RPD ShblbyTube SEE SMAP J0-40.0 Sdrv Clay .2.4a

710 A17 12/312003 RPD, S.llSpoon. Bur SEE MAP 4t.$410.5 S31v Clay

?10 W18 12/5/2003 RPD Shelby Tube SEEiL/P 43.0-45.0 Silly Cia_ _
710 RI9 121Y3005 RPD S&gll % SSEaE BAM $¶E MAP 43.0-46J S/ky S-'ul. Inlve lb.4b

718 RI 12/5/200J RPD SplIt Spoon. Bo SEE MAP 1.5-1.0 5lt S.,d &Ab Gm•rl . _.

718 A2 12/31200S RPD Shelby Tube SEE g IP J.0-3.0 Sill SnW ,vi4h Crawl

718 R$ 13410053 APDI i Spli Son. Sme SEE 'AP 6.540 5Si1l Saw with G-irl
718 R4 12/312003 RPD Shelby Tubr SEE MAP 8.0.10e0 Ywnd)'Snll). cl_

718 R3 1213/1005 AtPD SpfltS n. Bo SeE MAP 11.5-1j.0 Sand, in.v gla. Io,2, __

718 Ad 12/31205n $ AP Shelby Tubc SEEAMAP IJ.0-13.0 $Lnd'SwjYCla.

718 R7 12./$2005 RPD 5p1,1 Spoon. Sag SEE MAP I1.-18.0 i.ndvk SMIN, lay le.4b .

71, R8 12/3/2005 RPD Shelby Tube SEEM AP 11.0-20,0 Sandy SI•T CI,". Sti, Cl•ay
718 R9 12/5/2003 API Splir Spoon, Box SEEAMUP 21.5.23.0 SItA, C•y I.a.4b

71d Rio 12)3/2003 API) Shell. TAl be SEE MAP 23.0-42.0 511,) Clay._________________
718d RAl 12/,.2005 RPD itSpoon. Bag SEEMAP 26.3.28.0 Mirb Cl. le..l4b
718 R12 /12J/200 APID Shlby Tube SEE MAP 210-3J0.0 SltIr' Cl•y ...

718 RIJ /2/152003 APD Split SAoPO SOL SEE AUP JI.-J.5.0 SIlt, C1a 1e.4b

718 RI4 J12/J'200 RPD Shelby Tube SEEAUP 3J.-33,0 Clay
718 815 12/1/200.3 API) SpI_ n. RN SEE MAP J6.3.0 Cloy la.2,4b ___

718 R16 12/J/2003 APD . ShRby Tube SEE EUP J5.0-40.0 CgLj•, Sill .
791 8)7 12/3J2005 APIP SpliSpIf n.Bx SEE AMP 411.43.0 Silt%-rd. iih I/'.4b _

71 RI 12/3/20/•3 API Split Spoo,. Bo SEE MAP 1.3-.10 SUlNy Sand with GLwl_
711 Ri 12/1/2005 AP.D She(by Tube SEEI.AP J.013.0 Slit• Sand nth Grmvl_

7/1 Ri 12/152005 . APD Split Spoon. Bag SEE MP 65-8,110 Silt Sand with Grosyl

711 P4 12/1/2005 APO Shelby Tube SEE MAP 5.0-10.0 Silo_ Sand

71)/$32005 API SAlt iSpoon. Ra SEE AMP 111,-1.1.0 S/rvSand
711 RA 12//12005 RPD Shelby Tube SEE MAP 1l.0-13.0 $lltv Sand ,tht C/rn

711 R7 12/5/200S RPD . Spill Spoon. Boy SEE MAP 16.5,18.0 e _n,_ Silt
711 RE 12151 1003 RPD Shelby Tube SEE MAP IXO.-20. 0 ,, Silt

711 89 1215/2005 RPD Spill Spon. Bag SEEMAP 21.5-25,0 Cl. 5 -v Silt

711 RIO 12/3/2005 RPD Shelby Tube SEE .MP 11.0-25.0 S/tv CIay'

711 All 1113/200. RPD S0ll$ on. Bag SEE AAP 2465.28.0 EL(. Cloy \

7I All2 12$512003 RPD ShElby Tube SEE AMAP • 20O.30.0 silly Clay

711 Ali 12/31200 RPD iz PII Spoýn. BP SEE AMlP J 1.54-3.0 S.=il Clay ._=

711 A,14 1215f2005 RPDI Shblbv Tube SEE MAl' 3_.O-2.0 $1t y Clay

711 . RIS 12•12005 APID SpiU Spoon. oB9 SEE M4AP 15.3.18.0 SIlt,, Cloy

711 Ri6 12/5/J003 APDI Sherby Tu&be SI MEAP 38.0-40.0 $_lr, Clay- _.

711 I17 12/3/2005 RPD SPI. Sp.n. B.9 SEE MAP 41,5-4J.0 Shiv Clay

711 A18 123/7005 ,RPD Shelby Tube SEE MAP . . 0.43.0-4.0 Silt C

711 RIP9 1212005 LIW 8PD splitSpOn. Ogg SEE.•AP 416.-48.0 Slflo _ _ __

71` 820 1232003 APD Shelby Tube E MAP 48.0.30.0 es,

lyOg225VO0lP~oeoCedabTO.lPg~n.Olc5O0-Tbh4oa 5on~4el.ogreuR.q.e~8l1 Eel Sen'p'n LOg P0g. 11 of 12page11 of 12



TABLE 1 - BOREHOLE SOIL SAMPLE LOG AND TEST REQUEST~a.

(F=ZM Project: SfMab Tai/nJ

Project No.: 6J42496g

Project Location: MAsh. Utah

Is Jmpadmeiael Gearechnrlmfinerizgation

orahole 3ample Sample Sampled Sample Location Sample Laboratory Teat Specific l sIaryuctlon. (UU

No. No. Data by Sample Typo (Northing, E.sting) Interval (ft, Description Based On Field Logs Laboratory Test Roqueet (sea Noy below) "Tlax. Call Pr__um In pal)

711 R21 121512005 RPD SSlEESn. AMP 5le 1.5-.2.o sil/t, Sndw , C•,il. wall_

706 RI 121612001 A/PD .pIft §SpeoA Ba SEE MAP L5.0 S.. . and "I,'h Crawl_

706 R2 I N6,2005 RPD Selbv1 Thbr b SEEMAP J.0.5,0 Fifty 54y d -Ith Growl _ _._....

706 Ri 12/6/2.002 RPD Spn sploon. BayI SEE ,MAP 6.J38,0 Sth)y Sand wiA Gl•_l

706 R4 12/6Q2005 APD Shrlby Tbs $£, SEAP 8.0.10,0 5/l, S anpd w-l/h Grow)l

706 RA 1.2h12005 APD Sl/ Spooni. B8g SEE AUP II.J.1JO S//1 Sand w/rh Grlel

706 R6 12/612005 APD SI, d" T7tbe SEE AUP I2J.01.0 so.). Sand %Ih Gnvl

706 R_ 7 12=00i A/PD SPi &Ea. Bog SEE$ UP 16.5.18.0 ch/ay, Sill

706 A8 12/6120002 APD ShErbg Tube ,SEE MAP /6.0-20.0 Clay1 .SOil ,ndSand

706 R9 12/6/200J RPD sl/sd spon. Ba, SEE MA P 214-21.0 Clay,," S/I and Sand

706 RIO 12/6/2003 IAPD Shelby Tube SEE AUP 23.0-25.0 Sib Clay ___.2.4__

706 AlI 126/2005 RPD Split spoa• Bg SEE AUAP 26.5-lE0 Silty C•a•

706 AlI 12/6/2002 RPD Shir, l Tobe SEE MAP 28.&00.0 Sir Cllayv _e.4__

706 Ali 121602001 RPD Spl/t noo. Bt SEE MAP .JI.Ji.0 Silty Clay ._--

706 A/4 12/6d2005 RPD Shdbv Tube SEE 3.lP J.11.0 C/amwv SlI/ 16.4_

706 A15 12./12005 APD Wit Spoon. Rqo Bag SEEMAP 26,5-J8.0 Clayey vS/ind Sand_

706 A6 f21642005 RPD Shy/b) Tubs SEAMAP J&9-40.0 Clas,, Silt wadSwid ,.I r4a

706 A17 " 2//2002 RPD Spll ASnon. B•g SEE MAP 41.5-4..0 Clsav S/lo and Sand. , ._

706 RIB IZ/1002 RPD Shelbs' Twbe SEE MA4P 4J.0-410 Cl__•.__h__ and Sand

706 RIf 12/612000. RPD Splil S/Wai. Bag SEE MAP 46.5-48.0 S/it,' C/nv_

706 R20 12.16/2005 APD She/bv Tubs SEE MAP 40.0-50.0 S/fy C/a,, a.Z I4a..

706 2/ 12"6W2005 RPD SpltSpaon. BL, SEEMAP 2/.2.J0 S/lC/, _l_._ _

706 R22 1,2/612000 APD SpMlf.Spoon. Bag SEE MAP 51.0.54.5 SIlt Ca / hiv, Sand nahr Ib.4_

Teat Request Key

I - Paridc Size Analysis

I a - HydrometerSIave/Spectfic G mrrty

t b - Slave

Ic - Percent Rne3 (-9200 slve)

2 - Atlerbeng Unit~l

3 . Specific Gravily

4 - MoisluralDonsity

40- Moisture Content And Dry Porosity (Ibm tube sample)

4b- Moisture Content

5- Slrength

5a - Unconlined Compression

Sb - UnonsdlidaterdUndralned Tdo.alal Compression

'06OS"tI=Pre9G~atad'lbY..tP1,n~lOtOMTtes4o 5&mptaLog~adtRoq..M8H SolBSample Log'1 o1,12a[12



TABLE 2- TEST PIT SOIL SAMPLE Lf AND TEST REQUEST

I &'"G=m
Project: M.hb TOltfI
Project No.: 051-2269

Project Location: ,Mfab, Uteb

ý2 &tindmemlI Geroechn •caf hesdgadan

To r"t0lt Sap a ,mple, Sampled Sermplel~ypo(eae Samplat-ocatin Sample

Teat P NO. Data by koy below) (Northi8ng, Ealsting) Depth (f.l Description Laboratory Testing (too key below)
bgs)

GA-.1 I .&74/2005 JO Bulk SEE MAP Composite

GA TP- 1 2 &'24/2005 JO Bulk SEE MAP CO $14'slly end. Silly clay and clayoy silt with

GA TP-1 3 81,24/2005 JO Bulk SEE MAP Co~mpos'le madlum to fine grained sand

GATP-1 4 8&24/2005 JO Bulk SEE MAP Composite

GATP-I 6 82412005 JO Bulk SEE MAP Composite

GA TP-2 1 &2412005 JO Butk SEE MAP Composite

GATP-2 2 &24/2005 JO Bulk SEE MAP Composite ,_,_,

GATP-2 3 8&24/2005 dO Bulk SEE MAP Cpompolle Silly sand and silly clay .......

GATP.2 4 W"41200 JO Bulk SEE MAP Composite

GATP.2 5 &2412005 JO Bulk SEE MAP Composite

GA TP-3 1 12W2O05 RPD Bulk SEE MAP 0-5 Sfftv Sand

GA TP-3 2 72/W2005 RPD Bulk SEE MAP 5-10 S11ty Sand, Silty Clay a.2

GATP-3 3 12//2005 RPD Bulk SEE MAP 10.15 . llty Sand. Silty Clay

GATP-3 4 '1282005 RPD Bulk SEE MAP 15-20 SIlly Sand IC

GATP-3 5 12.18)2005 RPD Bulk SEE MAP Composite

GA TP-4 1 12/812005 RPO Bulk SEE MAP 0-5 Silly Sand

GATP-4 2 12/812005 RPD Bulk SEE MAP 5-10 Sllty Sand, Cleayey Slit

GATP-4 3 12/8,2005 RPD Bulk SEE MAP 10.15 Silty Sand. Clayey SIll .....

GATP-4 4 12W205 RPD Bulk SEE MAP 1.-20 Silly Sand, Clayey Sill .......

GATP.4 5 12,8,2005 RPD Bulk SEE MAP Composite I"__b,3

GATP-5 I 12/2005 RPD Bulk SEE MAP 0-5 Silly Sand _

GATP-5 2 I121812005 RPO Bulk SEE MAP 5.10 Silty Sand, Clayey Sit IC

GATP-5 3 IZfW22065 RPD Bulk SEE MAP 10-15 Silty Sand. Ciayey Silt

GATP,5 4 12W2005 RPD Bulk SEE MAP 15-20 Silty Clay. Clayey Silt lb.2

GATP-5 5 12/8)2005 RPD Bulk SEE MAP lCamposi*e&....

GATP-6 F 12/005 RPD Bulk SEE MAP 0- Siltly Sand In

GATP-6 2 12,2005 RPD Bulk SEE MAP 5-10 Silty Sand, Clayey Sand

GATP-O 3 1"2'2W05 RPO Bulk SEE MAP 10.15 Silty Sand. Clayey Sand

GATP. I 4 12./82005 RPD Bulk SEE MAP 75-20 Silty Sand. Cle)avy Sand

GATP-6 12/5 2005 RPO Bulk SEE MAP Composite Ia.2

GATP-7 I 1217,'005 RPD Bulk SEE MAP 0-5 Silty Sand

GATP-7 2 12/2005 RPO Bulk SEE MAP 5.10 Cae S(lt. Silty Sand 14.2

GATP-7 3 12(1/2005 RPD Bulk SEE MAP 10-15 Claeya Slt. Silly Sand

GATP-7 4 12/172005 RPD Bulk SEE MAP 15-20 Silty Clay. Sandy Clay 18.2

GATP-7 5 12TR2005 RPD Bulk SEE MAP Composite

GATP.8 1 12/A12005 RPD Bulk SEE MAP 0-5 Sfllt Send

GATP.8 2 12/3"2005 RPD Bulk SEE MAP 5-10 Sifty Sand. inlertayurd clayay Oi

GA TP-8 3 12/82005 RPD Bulk SEE MAP 10.15 Silly Send, Intedayami dallyey Sil

GATP.8 4 128M2005 RPD Bulk SEE MAP 15-20 SIlly Sand. lntedayweedca syy it

GATP-8 5 12184005 RPD Bulk SEE MAP Composite _b.3

6~iS aI0O~mGeeioc~bTuaLPgmaýIOSMThs-&"I 5rniqs0LCg1GstRaqsbTP Sail Sampld Log Pg fPage I of 2



TABLE 2 - TEST PIT SOIL SAMPLE LOG AND TEST REQUEST

Project: Afah T7dlln.

Project No.: 05J-7269
Project Location: Aloab. Utah

a IO.nU.daealt GEoterAnlerl nsrlgadron

a PSample

Test Pit Sample Sample Sampled Sample Type (se Samplo Location Depth (It, Description Laboratory Tasting (seo key below)
No. Date by key below) (Northing, FEatlng) bgs)

GATP.9 I 12/8/2005 RPD Bulk SEE MAP 0-5 si.ty Send
GATP-g 2 12/8/2005 RPPD Bulk SEE MAP 6-10 Silty Sand
GATP-9 3 12/8,2005 RPD Bufk SEE MAP 10-15 Silly Sand

GA TP-9 4 12/W2005 RPOD Bulk SSE MAP 15-20 Silty Sand
.GATP.9 5 12/812005 RPD Bulk SEE MAP Composite 1_

GA P-1o 1 121712005 RPO Bulk SEE MAP 0-5 SIWty sand Ie
GATP.10 2 121712005 RPD Bulk SEE MAP 5-10 Clayey Slit. Silty Clay 1a.2

GATPolO 3 12/712005 RPO Bulk SEE MAP 10-15 Clayey Sift. Silty Clay
GATP-10 4 12/7/2005 RPD Bulk SEE MAP 15-20 Clayoy Slit. Silty Clay !a,2
GA7P-l10 5 12W/72005 RPD Bulk SEE MAP Composite

GATP-11 1 121112005 RPD Bulk SEE MAP 0-5 Silly Sand

GATP-11 2 1217/2005 RPD Bulk SEE MAP 5-10 Clayey 6111 Silty Cay 1b.2
GATP-1 1 3 12/7/2005 lRPO Bulk SEE MAP 10-15 Claey silt. Silty Clay

GATP.11 4 12/712005 RPO Bulk SEE MAP 15.20 Sill C92 y Ia,
GATP-11 5 12/7/2005 RFD Bulk SEE MAP Cmpos__

GA7P-12 1 1217/2005 RPD Bulk SEE MAP 0-5 Silly Sand

GATP.12 .2 121712005 RPO Bulk SEE MAP 5-10 SI&ly Sand

GATP.12 3 121712005 RPD Bulk SEEMAP 10-15 Sil••Sand

GATP-12 4 1217/2005 ;PD Bulk SEE MAP 1-.20 Silty Sand

GATP.12 5 12I7/2005 IRPD Bulk SE MAP composite lb

NOTES:
1. Sample type: Bulk aample - S-gallon bucket (bag sample spill taken for lab testing)
2. Test Request Key

I - Paruicle Size Analysis

la - Hydrometer/Slave/Spaefl Gravity
lb - Sieve

I - Percenl Flins (-#200 sieve)

2 -Atiorberg Linmls
3 - S peoflc Gravity

4 - Molstureaionslly
4a - Moisture Content And Try Density (from tube sample)

4b - Moistum Content

6- Strength

5a - Un,•nflned Compression

5b - Unconsolldatad-Undrained Trilexial Compression
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Nonconformance/Variance Reports.
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Client notified' (include client name, how notified, and response)
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Project Manager Date

IQA Comments
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, ,) Geotechnical Laboratory
TM P0 Box 4339& Sha||w 1570 Bear Creek RoadShaw EOak Ridge TN 37830

Shaw E & 1, Inc. (865) 482-6497

February 21, 2007

Erin Stanley
General Engineering Laboratories
2040 Savage Road
Charleston SC 29407

Ms. Stanley,

Mr. Mark Kautsky of S.M. Stoller Corp. has recently posed questions regarding data produced
by Shaw's geotechnical laboratory last year for GEL's Moab project. I will address his questions
in this letter. Below is the text of his message dated today:

Please take a look at the attached file, which is the May 3, 2006 data package you sent us
(and renamed after you sent it to us). Notwithstanding your May 3 revisions, I inspected the data
sheets and found some unusually high values for some parameters. I inserted electronic
comments on pages 23, 25, 26, 68, 74, 125, 133, 136, 137, 138, 139, 140 to flag suspect data
values, which include unreasonable moisture contents and dry density values. Please take a look
at these and let me know if you agree these are strange results. Ws there some sort of
transcription error? I want to flag these results as unuseable.

Most of the issues Mr. Kautsky raises have been addressed previously. I have attached copies
of earlier documents where applicable. Also attached is a copy of the document containing
questions posed by Mr. Kautsky. The four attachments are:

Att. 1 X01881_AppxB(2).pdf ............................... Mark Kautsky, S.M. Stoller, 2/21/07
Questions posed by Mr. Kautsky.

Att. 2 GEL-Moab, response to letter #3.pdf .............. Ralph Cole, Shaw, 8/16/06
Answer to data validation process performed by Golder Associates.

Att. 3 GEL Moab corr pp 8-16-06.pdf ...................... Ralph Cole, Shaw, 8/17/06
Followup to above, amended data pages to replace those in report of 5/3/06.

Att. 4 GEL Moab corr p 23.pdf ...................... Ralph Cole, Shaw, 2/21/07
Followup to above, amended data page to replace page 23 in report of 5/3/06.

RESPONSES TO S.M. STOLLER QUESTIONS

Page 23 Sample 700-R8, bulk density determination, reported result 174.8 pcf.
The reported result was calculated and reported accurately. However, the result is very high. I
believe the technician performing the analysis inadvertently recorded incorrect sample length
measurements, average of three measurements being 2.8627 inches. The actual measurement
was probably 3.8627 inches or 4.8627 inches. Using the former length, the wet density is 129.5
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fFebruary 21, 2007 Shaw Geotechnical

Erin Stanley Laboratory
General Engineering Laboratories
Shaw Project Name: GEL - Moab Oak Ridge TN
Shaw Project No. 109855.01210000 (865) 482-6497

pcf and the dry density is 78.5 pcf. Using the latter length, the wet density is 102.9 pcf and the
dry density is 62.4 pcf. I speculate that the last result is closest to the actual sample density
based on the soil moisture and comparison with other soils in the data series. Attachment 4 of
this letter offers an amended result.

Page 25 & 74 Sample 710-R6, bulk density determination, moisture content result questioned.
The reported result was calculated and reported accurately. The moisture test specimen was
not obtained from the bulk density test specimen.

Page 26 Sample 723-R2, bulk density determination, moisture content result questioned.
The reported result was calculated and reported accurately. I have no reason to believe that a
data recording error took place, but if it did, the most probable result would have been 30.3%.

Page 68 Sample 708-R8, grainsize test, moisture content result questioned.
The reported result was calculated and reported accurately. I have no reason to believe that a
data recording error took place, but if it did, the most probable result would have been 31.3%.

Page 125 Sample 700-R39, UCS test, moisture content result questioned.
Please see Attachment 2, bullet #3 and Attachment 3, page 1.

Page 133 Sample 700-R30, UU triaxial test, failure stress questioned.
Please see Attachment 2, bullet #2.

Page 136 Sample 708-R24, UU triaxial test, moisture content result questioned.
Please see Attachment 2, bullet #1 and Attachment 3, page 2.

Page 137 Sample 708-R8, UU triaxial test, moisture content result questioned.
Please see Attachment 2, bullet #1 and Attachment 3, page 3.

Page 138 Sample 715-R16, UU triaxial test, moisture content result questioned.
Please see Attachment 2, bullet #1 and Attachment 3, page 4.

Page 139 Sample 715-R24, UU triaxial test, moisture content result questioned.
Please see Attachment 2, bullet #1 and Attachment 3, page 5.

Page 140 Sample 715-R6, UU triaxial test, moisture content result questioned.

Please see Attachment 2, bullet #1 and Attachment 3, page 6.

I will be happy to answer any more questions or provide additional information if needed.

Sincerely,

Ralph Cole.
Laboratory Manager, Geotechnical Services



UGeotechnical Laboratory
V&TM POBox 4339

m~ia lw 1570 Bear Creek Road
Oak Ridge TN 37830Shaw E & 1, Inc. (6)4269(865) 482-6497

August 16, 2006

Erin Stanley
General Engineering Laboratories
2040 Savage Road
Charleston SC 29407

RE: Moab data report comments, 109855.01210000

Dear Ms. Stanley,

This correspondence responds to questions and comments contained in Golder Associates
Letter #3, dated March 23, 2006 and received August 1, 2006. Letter #3 contains the results of
a review by Golder of Shaw's data report originally issued on March 13, 2006. An amended
report was issued by Shaw on May 3, 2006. Some of the concerns addressed in Letter #3 were
closed in the amended report.

General comments on Golder's observations:
Many of the comments contained in the review focus on moisture content results, and/or dry
density results (which are related). Moisture content tests were performed for three reasons: 1)
GEL requested certain samples be analyzed for moisture content (primary moisture tests); 2)
other requested test procedures specify moisture content information be provided as supporting
information (ancillary moisture tests); and 3) Shaw attempted to report moisture content results
even where not requested or required, if the information was available, for the sake of
completeness.

Most of the individual samples were analyzed for moisture content several times. Moisture
content results were obtained from discrete moisture content test aliquots, other test specimens,
soil trimmings obtained during specimen preparation, and .other sample aliquots. In some
cases, the same moisture content result was reported to support different sample test results if
the result was judged to be representative.

• Moisture aliquot sizes varied from a few grams to several hundred grams depending on the
source of the material. Larger aliquot sizes generally yield more representative results than•
small aliquot sizes. Moisture content results can vary depending on the specimen size, the
specimen location in the sample, and the heterogeneity of the soil. Sample cores were up to
30 inches long, so test aliquots, may have been obtained from opposite ends of the sample, or
from different material layers depending on the intended use of the data. Core samples can
•contain widely varying moisture levels, particularly cores obtained near surface or near refusal.
Collection procedures, sample storage and shipping procedures, and sample preparation
procedures all affect the soil moisture contents.

The laboratory makes every effort to select test specimens from similar core material, but
sample limitations frequently dictate that undisturbed specimens be obtained from different
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Erin Stanley Laboratory
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Shaw Project Name: GEL - Moab Oak Ridge TN
Shaw Project No. 109855.01210000 (865) 482-6497

zones of the soil core. Soil samples cannot be homogenized before testing for physical
properties.

Bullet #1: Initial moisture content data reported for UU triaxial specimens does not correlate with
moisture contents reported elsewhere for the same sample ID's.

Response: (Applies to samples 708-R24, 708-R8, 715-R16, 715-R24, 715-R6.)
Due to a calculation setting in the Geosystem® SHEAR module software, the program
calculated initial moisture content results indirectly. The indirect references were not
necessarily correct for the intended application. The resulting ancillary moisture data should be
disregarded. Initial moisture contents for these samples was assumed to be equal to the final
moisture content of the specimens (except 71 5-R1 6, see below). Amended data sheets will be
issued containing restated initial moisture content data.

715-R16: A final dry weight of solids was not recorded for the UU triaxial moisture sample'for
715-R16. The moisture content from the corresponding UCS sample will be used instead. The
UCS and UU triaxial specimens for this sample were judged to be relatively homogenous due to
the proximity of the specimens obtained from the soil core. An amended data sheet will be
issued containing a different initial moisture content result.

708-R15: The moisture contents for 708-R15 have been verified and are correct.

Bullet #2: UU triaxial failure stress of sample 700-R30 is higher than other samples, does not
correlate well with same sample UCS results.

Response: UU triaxial results and UCS results for sample 700-R30 were recorded and reported
accurately. The test readings from calibrated load cells and calibrated linear displacement
transducers were recorded automatically by the test instruments. These numbers were
transcribed to paper tables and 100% checked to the data entry spreadsheets for accuracy.

Shaw agrees that the triaxial results for this sample are significantly different than all other
strength test results in this data batch. Testing was. observed by the laboratory manager, and
the data records contain no indication that the reported values are due to anything other than
the properties of the soil. Any other explanation is speculative at this point.

Bullet #3: Ancillary moisture content results reported with UCS samples 700-R39, 708-R15,
and 708-R24 do not appear to agree with moisture content results reported for these samples
elsewhere.

The moisture content for 700-R39 was incorrectly stated as 120%. The correct result is 36.0%.
The incorrect result was due to a data entry error caused by misreading technician's bench
sheets. Subsequent QC checks also failed to identify the error.
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The ancillary moisture content results for 708-R1i5 were self-identified by Shaw in March and
corrections issued in the amended report dated May 3, 2006.

The ancillary moisture content results reported for sample 708-R24 have been verified and are
correct.

Regarding the comment that soil samples may have been allowed to desiccate before testing,
this did not occur. Shaw's staff applies sufficient protocols to ensure that the physical integrity
of samples is maintained through testing. Desiccated soils would probably exhibit brittle failure
in strength tests. In fact, UCS and UU triaxial tests of 708-Ri 5 and 708-R24 indicate plastic
deformation up to test termination at 15% strain, indicating that the specimens had not been
allowed to dry.

Bullet #4: Questions about differences in reported dry densities across differing tests.

Response: It could be anticipated that all index properties, not just dry density, would be similar
for aliquots within a single soil mass. Golder's questions can be answered by correcting
moisture contents previously discussed, and by normal soil heterogeneity. Specific comments
are listed below.

Dry density is determined by dividing the wet density by 1 + the moisture content. Samples of
identical wet densities will have differing dry densities if their moisture contents differ. It is
apparent that if moisture contents vary widely, the resulting dry densities will vary widely, also.

Item #1 - As noted above, the ancillary moisture content reported with UCS sample' 700-R39
contained a previously undiscovered data entry error. Since the correct moisture content for
this specimen was 36% instead of 120%, the dry density will be reported as 85.3 pcf in the
amended data sheet to be issued as a result of this review.

Item #2 - As noted in the response above to Bullet #1, five ancillary moisture contents reported
with UU triaxial results were not accurately calculated. One of these five samples was 708-R8.
Since the ancillary moisture content of this specimen was noted, the corresponding dry density
will be reported accurately as 46.9 pcf in the amended data sheet to be issued as a result of this
review. Please note that "dry density" reflects the mass/volume of the entire soil mass,
including voids and included gases (but not water), and is not the same as particle density.

Item #3 - Dry densities were amended for sample 708-Ri5 based on corrected moisture data in
the re-issued report dated May 3, 2006.

Item #4 - As stated, the dry density of the UCS sample is 19% lower than the dry density of the
insitu density of the same sample. These data have been verified. Note that the wet densities
differ by 16 pcf, and the moisture contents differ by 11%. See the explanation in the first
paragraph of this section above. Nineteen percent variation in dry density is not an
unreasonable amount for an earth material.
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Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

Item #5 - The dry densities reported as ancillary data to the UU triaxial tests for 708-R24, 715-
R6, 714-R16, and 715-R24 were affected by the miscalculation of.moisture contents, as noted
in #1 above. These changes will be noted in the amended data sheet to be issued as a
result-of this review.

We will issue corrected data pages where necessary based on the comments above. Please let
me know should you have additional questions or need additional information.

Sincerely,

Ralph Cole
Manager, Geotechnical Laboratory



Golder Associates Inc.

44 Union Boulevard. Suite 300 V o
Lakewood. CO USA 80228 d
Telephone (303) 980-0540
Fox (303) 985-2080

April 20, 2006 Our Ref: 053-2269

S.M. Stoller
990 South Public Road
Suite A
Lafayette, Colorado 80026

Attention: Mr. Greg Lord, Senior Engineer

RE: SHAW E & 1, INC. RESPONSE TO GOLDER COMMENTS, GEOTECHNICAL

LABORATORY TEST PROGRAM, MOAB PROJECT, GRAND COUNTY, UTAH

Dear Mr. Lord:

Golder Associates Inc. (Golder) has received and reviewed Shaw E& I, Inc.'s (Shaw's) April 13,
2006 letter responding to the first two of three Golder comment letters (March 20 and 22, 2006) on
the first round of laboratory test results for the Moab Project. This letter summarizes our response to
Shaw's letter. To date we have received no response to our third letter dated March 23, 2006.

Regarding Shaw's responses to our March 20, 2006 review letter (Golder, 2006a), we have the
following comments:

* Bullet #1 - Ok, agreed.

* Bullet #2 - Ok, agreed.

0 Bullet #3 - It appears that our comment on the Atterberg limits test results for
samples 701-R8 and 702-R18 may have been misinterpreted. Our comment was
based on the fact that the summary table provided USCS symbols for the
two tests as NP (non-plastic), while the actual test results indicated measurable
plasticity. Shaw's retest results are encouraging as they indicate reproducibility
based on similar liquid limit and plastic limit values. In addition, Shaw has now
classified the samples as ML and CL-ML, respectively, so our comment has been
addressed.

* Bullet #4 - By definition, a soil is in a plastic state at a moisture content "lower"
than its liquid limit (Prakash, 1995). The liquid limit (LL) is the moisture content
at which a soil suspension exhibits infinitesimal strength, and the soil is saturated
at its liquid limit. The plastic limit (PL) occurs when a soil passes from a plastic
state to a semi-solid state. Therefore, the test results provided by Shaw which
indicate a negative plasticity index are probably an indication that the sample is
actually noni-plastic and the test methods are not applicable. We would agree to a
non-plastic classification for these materials.

Regarding Shaw's response to Letter #2 (Golder, 2006b), we have the following comments:

* Bullet #1 - Ok, agreed.
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S.M. Stoller
Greg Lord, Senior Engineer -2- 053-2269

* Bullet #2 - Ok, agreed.

* Bullet #3, second paragraph - Shaw provided corrected density results for sample
708-R15 as 104.4 pcf and 59.6 pcf for the wet and dry densities, respectively.
However, Shaw also states that the unconfined compressive test results are
correct, with reported wet and dry densities of 119.2 pcf and 90.5 pcf,
respectively. This spread might be possible, but is unlikely for two samples
taken from the same Shelby tube. For now, Golder will proceed with our work
using these test results, but with some continued concern about their accuracy.

0 Bullet #3, third paragraph - Sample 700-R8 with a calculated saturation of
263 percent is claimed by Shaw.to be accurate based on a check of their data
entry. They concur that the reported wet density of 174.8 pcf is high, but are
confident of their test results. We believe that this result is likely in error, but
note that it might be possible if the sample contains a substantial amount of a
weakly bonded, hydrated mineral such as gypsum. If material is still available
for this sample, we request that the test be re-evaluated. If similar results are
obtained, the mineralogy of the sample should be evaluated.

* Bullet #3, fourth paragraph - Ok, agreed.

* Bullet #3, table - Ok, agreed, except that we believe the sample labeled as
708-R 13 is actually referring to 708-R15.

Bullet #4 - Shaw states that moisture content can vary by plus or minus
20 percent or more for long dores. When comparing the results for sample
708-R15 from pages 10, .23, and 125, moisture contents of 75.2, 62.1, and
.31.7 percent are reported. Other samples undergoing a similar series of testing
exhibited identical moisture contents for all test specimens. Therefore, we are
still concerned about the results for 708-R15 because the measured moisture
content range is considerably broader than 20 percent variation suggested as
reasonable by Shaw and much broader than the range obtained for other samples
tested. For now, Golder will proceed with our work using these test results, but
with some continued concern about their accuracy.

* Bullet #5 - Ok, agreed except that the test results are for minus #200 results, not
specific gravity as stated in Shaw's letter. The second to last sentence states that
the results for 720-R3, 700-R4, and 700-R5 are reported on page 28. We assume
that Shaw actually is referring to samples 720-R3, 720-R4, and 720-R5.
However, minus #200 test results for sample 720-R4 were not requested, nor are
they reported on page 28. Therefore, some clarification is still required.

Golder appreciates the opportunity to work with Stoller on this project. Please contact the

undersigned at (303)980-0540 if you have any questions.

Sincerely,

GOLDER ASSOCIATES INC.

Jaies M. Johnson, inke Morrison, P.E., R.G.
Principal Senior Pr Engineer

1:,05ý2269,0100ýShawresp-Labtestpgi-042106,0532269 Sh-resp-042106.Doc Golder Associates



S.M. Stoller
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* References:

Golder Associates Inc. (Golder) 2006a. "Review of Partial Data Set, Shaw E & I, Inc. Geotechnical
Laboratory Test Program, Moab Project, Grand County, Utah." Prepared for S.M. Stoller,
Project No. 053-2269, 20 March 2006. (Letter #1)

Golder Associates Inc. (Golder) 2006b. "Additional Review of Partial Data Set, Shaw E & I, Inc.
Geotechnical Laboratory Test Program, Moab Project, Grand County, Utah." Prepared for
S.M. Stoller, Project No. 053-2269, 22 March 2006. (Letter #2)

Golder Associates Inc. (Golder) 2006c. "Further Review Comments (Letter #3) for Partial Data Set,
Shaw E & I, Inc. Geotechnical Laboratory Test Program, Moab Project, Grand County,
Utah." Prepared for S.M. Stoller, Project No. 053-2269, 23 March 2006. (Letter #3)

Prakash, S. 1995. Fundamentals of Soil Mechanics. Rolla, Missouri: Shamsher Prakash Foundation.
467 pp.
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Golder Associates Inc.

44 Union Boulevoad, Suite 300 [ -- olderLakewood. CO USA 80228
Telephone (303) 980-05-10 k s ss c~t sFc;x (303) 985-2080

August 21, 2006 Our Ref: 053-2269

S.M. Stoller
105 Technology Drive, Suite 190
Broomfield, CO 80021

Attention: Mr. Greg Lord, Senior Engineer

RE: REVIEW OF SHAW'S RESPONSE TO LETTER #3 COMMENTS REGARDING
PARTIAL DATA SET, SHAW E & I, INC. GEOTECHNICAL LABORATORY TEST
PROGRAM, MOAB PROJECT, GRAND COUNTY, UTAH

Dear Mr. Lord:

In March 2006, Golder Associates Inc. (Golder) received geotechnical laboratory test results from
Shaw E & I, Inc. (Shaw) for the Moab Project in Grand County, Utah. After a thorough review of the
laboratory test data, Golder issued several letters to Shaw (via S.M. Stoller) requesting clarification
on data discrepancies.

Golder provided a letter on 20 March 2006 (Letter #1) providing initial comments resulting from a
first review of Shaw's laboratory data to assess the reasonableness and completeness of the results, A
second letter was issued on 22 March 2006 (Letter #2) providing additional comments resulting from
a more detailed review of the lab testing results. A third letter was issued on 23 March 2006 (Letter
#3) that presented additional comments resulting from an in-depth review of the unconsolidated
undrained (UU) triaxial test results and the unconfined compressive strength test results. In previous
correspondence, Shaw provided response to Letters #1 and #2.

On 17 August 2006, Golder received a partial response to the issues brought up on Letter #3 in the
form of six replacement sheets for the lab testing report. Data in this submittal included one
unconfined compressive strength test result and five UU triaxial test results. All six of the
replacement sheets appear to have been changed to address Golder's comments in Letter #3; however,
comments pertaining to other sheets in the report were not addressed. The following comments
reference unaddressed bullet items in Letter #3:

The moisture content comment pertaining to UU triaxial test sample 708-Ri5 was
not addressed. Moisture contents of 62.1 and 75.2 percent were reported for this
sample in two different places in Shaw's report. We believe that the moisture
content was measured for material extruded from two discrete depths within the
Shelby tube, and this variation in moisture content can be expected if this is indeed
the case.

The second bullet item from Letter #3 was not addressed. This item referred to the
large variation in results between unconfined compressive strength (i.e., 6.2 psi) and
undrained strength from the UU triaxial test (i.e., 133.4 psi) for sample 700-R30.

OFFICES ACROSS AFRICA, ASIA, AUSTRALIA, EUROPE, NORTH AMERICA AND SOUTH AMERICA
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Mr. Greg Lord. -2- 053-2269

* The reported moisture contents for samples 708-R15 and 708-R24 discussed in the
third bullet item from Letter #3 were not addressed.

* In the fourth. bullet item from Letter #3, the dry density discrepancies noted for
samples 708-R 15 and 708-R24 were not addressed.

Golder does not intend to pursue the remaining subset of data discrepancies any further as we are not
using the questionable data in our current modeling efforts and the addition of this data would likely
have little to no impact on the modeling results. Of course, we will continue to assist Stoller as
needed if additional followup is requested.

Golder appreciates the opportunity to work with Stoller on this project. Please contact the

undersigned at (303)980-0540 if you have any q uestions.

Sincerely,

GOLDER ASSOCIATES INC.

James M. Johnson, P.
Principal

Golder Associates
1: 0(52269,0100 SHAWLABTE.STREV-lJ82Ifl6'532269-SHAWLABTESTREV-082106.DOC



Golder Associates Inc.

44 Union Boulevord, Suite 300
Lakewood. CO USA 80228 G
,elephone (303) 980-0540 ,_Associates
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March 20, 2006 Our Ref. 053-2269

S.M. Stoller
990 South Public Road, Suite A
Lafayette, Colorado 80026

Attention: Mr. Greg Lord, Senior Engineer

RE: REVIEW OF PARTIAL DATA SET, SHAW E & I, INC. GEOTECHNICAL
LABORATORY TEST PROGRAM, MOAB PROJECT, GRAND COUNTY, UTAH

Dear Mr. Lord:

Golder Associates Inc. (Golder) received on March 13, 2006 the first of an expected two rounds of
geotechnical laboratory test results from Shaw E & I, Inc. (Shaw). We have performed an initial
review to assess the reasonableness and completeness of the results. Shaw indicates that the first
round of testing includes test results for the first shipment of samples received from the Moab Project
in Grand County, Utah.• This batch of 121 soil samples was received at their facility on February 1,
2006.

Golder has the following observations and comments on the test results received to date (Round 1):

0 Missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24. We
request that Shaw complete these tests and add the test results to the report.

* Sieve analysis was missing for sample 717-RIO. It is possible that the data was
mis-labeled 716-RIO, which was an unassigned sample. W.e request that Shaw
determine the correct sample designation, correct the report if necessary, and
complete the sieve analysis on 717-R10 if the wrong sample was tested.

a Samples 701-R8 and 702-R18 were classified as NP (non-plastic), though the
samples exhibited plasticity. We request that Shaw visually evaluate these samples
and reassess the test results to make sure the results match the observed material
types.

* Samples 712-RII and 720-R12 were reported to have a higher plastic limit than.
liquid limit, therefore producing a negative plasticity index. We request that the
Atterberg limits testing on these two samples be re-evaluated.

Shaw indicates that the second round of testing will be conducted on the subsequent sample shipment
received at their facility on February 15, 2006. Golder will perform a similar review of these results
when available. The second round of testing is expected to include:

* Test pit samples, With the exception of GATP-10 samples 1 and 2;

* Shelby tube samples: 701-R26 and 706-R20; and

OFFICES ACROSS AFRICA, ASIA, AUSTRALIA, EUROPE, NORTH AMERICA AND SOUTH AMERICA
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Mr. Greg Lord

March 20, 2006
053-2269-2-

* Split spoon samples: 706-R22, 707-R17, 707-R28, 710-RI, 710-R3, 710,R19, 713-
R1, 713-R13, 715-R3, 718-R5, 718-R7, 718-R9, 718-RI 1, 718-R13, 718-R15, 718-
R 17, 722-RI, 722-R2, 722-R3, and 722-R5.

Golder appreciates the opportunity to work with Stoller on this project. Please contact the

undersigned at (303)980-0540 if you have any questions.

Sincerely,

GOLDER ASSOCIATES INC.

Jam." M. Johnson, P-E
Principal

I- 05'226901"00,0532269-SItAWLABTPSTREVIEW-032006.DOC Golder Associates
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44 Union outevccdi. Suite 300
LWkewood. CO LISA 80223 -Go lder
lelephone (31031) 980-0540 Assoca s
Fax (303) 985-2080

March 22, 2006 Our Ref: 053-2269

S.M. Stoller
990 South Public Road
Suite A
Lafayette, Colorado" 80026

Attention: Mr. Greg Lord, Senior Engineer

RE: ADDITIONAL REVIEW OF PARTIAL. DATA SET, SHAW E & I, INC.
GEOTECHNICAL LABORATORY TEST PROGRAM, MOAB PROJECT, GRAND
COUNTY, UTAH

Dear Mr. Lord:

Golder Associates Inc. (Golder) received on March 13, 2006 the first of an expected two rounds of
geotechnical laboratory test results from Shaw E & I, Inc. (Shaw). We provided a letter on 20 March
2006 providing initial comments resulting, from a first review of the data to assess the reasonableness
and completeness of the results. This letter presents additional comments resulting- from a more
detailed review of the lab testing results.

Shaw indicates that the first round of testing includes test results for the first shipment of samples
received from the Moab Project in Grand County, Utah. This batch of 121 soil samples was received
at their facility on February 1, 2006.

Golder provides the following additional observations and comments regarding the test results
received to date (Round 1):

In the sample number cross-reference list, sample number 713-RI 1 (BC0870) is not listed.
We request that Shaw add the sample to the list, as data for the sample was included in the
report.

On pages 9 and 10 of 162, lab samples BC0762, BC0768, and BC0779 appear to be mis-
labeled as samples 700-R33, 701-R24, and 704-R20, respectively. Based on the sample
number cross-reference list, samples BC0762, BC0768, and BC0779 correspond to samples
701-R33, 702-R24, and 707-R20, respectively. On page 12 of.162, lab sample BC0823 is
mis-labeled as sample 7126-R1 1. We believe that this sample corresponds to 716-RI 1. We
request that Shaw provide confirmation and correct the data, accordingly.

Several of the measured bulk and dry density values presented in the tables on pages
22 through 25 appear suspect due to either very high or very low measured density. Sample
700-R8 with a reported bulk density of 174.8 pcf, sample 708-RI5 with a reported dry
density of 32.2 pcf and sample 713-R5 with a dry density of 31.0 pcf are especially
questionable. Sample 708-Ri5 is likely in error due to a data entry mistake whereby the
sample diameter was entered as about 5.54 inches, though no sampler used for the program
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Mr. Greg Lord -2- 053'2269

was larger than about 2.9 inches in diameter. Golder conducted a more thorough quality
control check of the density data by calculating the sample saturation (S) and void ratio (e)
based on the reported or- assumed specific gravity (SG), reported water content (w), and
reported dry density (Yd). Samples with large void ratios (in excess of 3.8) are considered
suspect, which includes samples 708-RI5 and 713-R5. With the exception of near-surface
samples or alluvial samples that are likely not saturated, samples with calculated saturations
much less or much greater than 100 percent are also considered questionable, which includes
samples 700-R8 (S=263%), 701-R30 (S=20%), 702-R10 (S=61%), 708-R15 (S=48%),
710-R16 (S=143%), 712-R7 (S=66%), 713-R5 (S=46%), and 716-R9 (S=68%), Additional
samples of concern include 700-R12 (S=119%), 700-R35 (S=-116%), 701-R18 (S=112%),
701-R22 (S=109%), 702-R24 (S=108%), 706-R12 (S=l 10%), 710-R12 (S=110%), 712-R13
(S=1 10%), 715-R24 (S=l 12%), and 716-R13 (S=107%). We request that Shaw double-check
their data entry in these tables as the bulk and dry density values appear to be calculated
based on the values entered for average length, average diameter, wet weight, and moisture
content.

* On page 10, the moisture content reported for sample 708-RI5 was 75.2 percent, while on
page 23, the moisture content reported for the same sample was 62.1 percent. We request
that Shaw determine the correct moisture content and correct the report where necessary.

" On page 26, the first three Shaw sample numbers (BC0750, BC0751, and BC0752) are
reported as client sample numbers 720-R3, 720-R4, and 720-R5. The sample number cross
reference list indicates that these sample numbers correspond to client sample numbers
700-RI6, 700-R20, and 700-R24. We request that Shaw determine the correct sample
numbers and correct the report accordingly.

* We have compared the reported percent fines on pages 26 through 28 to the boring log
descriptions. Samples which differed considerably based on fines content from the field
descriptions include the following:

Sample Number Reported Fines Content Field Description
702-R14 95.6 Silty sand (SM)
713-R9 100.0 Sandy silt (ML)
716-RI 1 86.6 Silty sand (SM)
716-R4 7.3 Silty sand (SM)
717-RI8 96.9 Sandy silt (ML)
720-R12 83.3 Silty sand (SM)
720-R14 97.0 Silty sand (SM)
720-R4 0.0 Silty sand (SM)

We understand that discrepancies are expected between field classifications and laboratory
test results particularly due to limitations associated with the field methods. However, for
completeness, we request that Shaw double-check the data entry for the above-mentioned
results.

* On page 100, the field sample number is listed as 716-RI0. We believe that this is actually
sample number 717-Ri0, based on the sample number cross reference list. We request that
Shaw confirm the sample number and correct the report if necessary.
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In our 20 March 2006 letter, we provided initial observations and comments on the test results
received to date (Round 1). These observations and comments are presented below for easy reference
and completeness:

" Missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24. We
request that Shaw complete these tests and add the test results to the report.

* Sieve analysis was missing for sample 717-RIO. It is possible that the data was mis-
labeled 716-RiO, which was an unassigned sample. We request that Shaw determine
the correct sample designation, correct the report if necessary, and complete the sieve
analysis on 717-R 10 if the wrong sample was tested.

" Samples 701-R8 and 702-R18 were classified as NP (non-plastic), though the
samples exhibited plasticity. We request that Shaw visually evaluate these samples
and reassess the test. results to make sure the results match the observed material
types.

* Samples 712-Rl 1 and 720-R12 were reported to have a higher plastic limit than
liquid limit, therefore producing a negative plasticity index. We request that the
Atterberg limits testing on these two samples be re-evaluated.

Shaw indicates that the second round of testing will be conducted on the subsequent sample shipment
received at their facility on February 15, 2006. Golder will perform a similar review of these results
when available. The second round of testing is expected to include:

* Test pit samples, with the exception of GATP-10 samples I and 2;

" Shelby tube samples: 701-R26 and 706-R20; and

" Split spoon samples: 706-R22, 707-R17, 707-R28, 710-RI, 710-R3, 710-Rl9, 713-
RI, 713-R13, 715-R3, 718-R5, 718-R7, 718-R9, 718-R1 1, 718-R13, 718-R15, 718-
R17, 722-Ri, 722-R2, 722-R3, and 722-R5.

Golder appreciates the opportunity to work with Stoller on this project. Please contact the

undersigned at (303)980-0540 if you have any questions.

Sincerely,

GOLDER ASSOCIATES INC.

James M. Johnson, P.E.
Principal
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March 23, 2006 Our Ref: 053-2269

S.M. Stoller
990 South Public Road
Suite A
Lafayette, Colorado 80026

Attention: Mr. Greg Lord, Senior Engineer

RE: FURTHER REVIEW COMMENTS (LETTER #3) FOR PARTIAL DATA SET, SHAW E
& I, INC. GEOTECHNICAL LABORATORY TEST PROGRAM, MOAB PROJECT,
GRAND COUNTY, UTAH

Dear Mr. Lord:

Golder Associates Inc. (Golder) received on March 13, 2006 the first of an expected two rounds of
geotechnical laboratory test results from Shaw E & I, Inc. (Shaw). Shaw indicates that the first round
of testing includes test results for the first shipment of samples received from the Moab Project in
Grand County, Utah. This batch of 121 soil samples was received at their facility on February 1,
2006.

We provided a letter on 20 March 2006 providing initial comments resulting from a first review of
Shaw's laboratory data to assess the reasonableness and completeness of the results. A second letter
was issued on 22 March 2006 .providing additional comments resulting from a more detailed review
of the lab testing results. This third letter presents additional comments resulting. from an in-depth
review of the unconsolidated undrained (UU) triaxial test results and the unconfined compressive
strength test results.

Based on a review of the UU triaxial test results and the unconfined compressive strength test results,
we provide the following comments:

0 Five of the UU test samples were, reported to have unreasonably high moisture
contents, as follows: 708-R8 (BC0787) - 578%; 708-R24 (BC0785) - 347%; 715-
R6 (BC0821) - 217%; 715-R16 (BC0817) - 346%; and 715-R24 (BC0819) - 272%.
These moisture contents differ significantly from the in-situ moisture contents
reported for the same samples on pages 10 and 12 of the report, which range from 24
to 99 percent. The moisture content reported for UU test sample 708-RI5 (62.1%)
differs from that indicated on page 10 (75.2%), but is the same as the moisture
content reported on page 23. The moisture contents reported on the UU test sheets for
the remaining samples (700-R12, 700-R30, and 700-R39) matched the moisture
contents reported on pages 9 through 15 of the report. We request that Shaw confirm
the sample moisture contents and correct the report accordingly.
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Mr. Greg Lord -2- 053-2269

With a stress at failure of 133.4 pounds per square inch (psi), UU test sample 700-
R30 (BC0753) was reported to have a stress at failure that is an order of magnitude
higher than that for any of the other test samples. An unconfined compressive
strength of the same sample produced a failure stress of only 6.2 psi. Golder requests
that Shaw confirm the test data and correct the report as needed..

• The reported moisture contents for three of the unconfined compressive strength tests
differed significantly from the in-situ moisture contents reported on pages 9 through
15 of the report, as follows: 700-R39 (BC0755) - 120% compared to 50%; 708-R15
(BC0783) - 32% compared to 75% (on page 10) or.62% (on page 23); and 708-R24
(BC0785) - 41% compared to 24%. If the unconfined compressive strength tests
were conducted after the samples were allowed to dry outto lower moisture contents,
the strength results would likely be skewed unconservatively. In. the case of the
unconfined compressive strength test sample with a reported moisture content
considerably higher than the in-situ result, no explanation other than data entry error
can be inferred. We request that Shaw confirm the sample moisture contents and
correct the report accordingly.

The in-situ densities reported on pages 22 through 25 of the report should be similar
to the in-situ densities reported for the same sample numbers on the unconfined
compressive strength and UU triaxial test results. When doing a comparison of the
reported dry densities, the following differences were noted: (1) unconfined
compressive strength test sample 700-R39 was reported to have a dry density 29%
lower than both the in-situ density and the UU test density; (2) UU test sample 708-
R8 was reported to have a dry density 72% lower than the in-situ density, which was
similar to the unconfined compressive strength test sample density; (3) sample 708-
R15 was reported to have three very different dry densities (by as much as 200%
different), with values of 32, 65, and 91 pounds per cubic foot (pcf) for the in-situ,
UU triaxial test, and unconfined compressive strength test, respectively; (4)
unconfined compressive strength test sample 708-R24 was reported to have a dry
density 19% lower than the in-situ density; and (5) UU test samples 708-R24, 715-
R6, 715-R16, and 715-R24 had reported dry densities 54 to 71% lower than the
reported in-situ dry density, likely due to the aforementioned water content errors.
Golder requests that Shaw confirm the data with regard to density and moisture
content, and correct the report accordingly.

In our 20 March 2006 letter, we provided initial observations and comments on the test results
received to date (Round 1). These observations and comments are presented below for easy reference
and completeness:

" Missing minus #200 sieve tests for samples 700-R16, 700-R20, and 700-R24. We
request that Shaw complete these tests and add the test results to the report.

* Sieve analysis was missing for sample 717-Ri0. It is possible that the data was mis-
labeled 716-RIO, which was an unassigned sample. We request that Shaw determine
the correct sample designation, correct the report if necessary, and complete the sieve
analysis on 717-RIO if the wrong sample was tested.

Golder Associates1:5032269,0100 0532269-SHAWLABTESTREVIEW-032306.DO('



S.M. Stoller March 23, 2006
Mr. Greg Lord -3- 053-2269

" Samples 701-R8 and 702-R18 were classified as NP (non-plastic), though the
samples exhibited plasticity. We request that Shaw visually evaluate these samples
and reassess the test results to make sure the results match the observed material
types.

* Samples 712-RI I and 720-R12 were reported to have a higher plastic limit than
liquid limit, therefore producing a negative plasticity index. We request that the
Atterberg limits testing on these two samples be re-evaluated.

In our 22 March 2006 letter, we provided additional observations and comments on the test results
received to date (Round 1). These observations and comments are presented below for easy reference
and completeness:

* In the sample number cross-reference list, sample number. 713-RI I (BC0870) is not
listed. Werequest that Shaw add the sample to the list, as data for the sample was
included in the report.

* On pages 9 and 10 of 162, lab samples BC0762, BC0768, and BC0779 appear to be
mis-labeled as samples 700-R33, 701-R24, and 704-R20, respectively.. Based on the
sample number cross-reference list, samples BC0762, BC0768, and BC0779
correspond to samples 70 1-R33, 702-R24, and 707-R20, respectively. On page 12 of
162; lab sample BC0823 is mis-labeled as sample 7126-RI I. We believe that this
sample corresponds to 716-RI 1. We request that Shaw provide confirmation and
correct the data, accordingly.

" Several of the measured bulk and dry density values presented in the tables on pages
22 through 25 appear suspect due to either very high or very low measured density.
Sample 700-R8 with a reported bulk density of 174.8 pcf, sample 708-R15 with a
reported dry density of 32.2 pcf and sample 713-R5 with a dry density, of 31.0 pcf are
especially questionable. Sample 708-R15 is likely in. error due to a data entry
mistake.whereby the sample diameter was entered as about 5.54 inches, though no
sampler used for the program was larger than about 2.9 inches in diameter. Golder
conducted a more thorough quality control check of the density data by calculating
the sample saturation (S) and void ratio (e) based on the reported or assumed specific
gravity (SG), reported water content (w), and reported dry density (Yd). Samples with
large void ratios (in excess of 3.8) are considered suspect, which includes samples
708-R15 and 713-R5. With the exception of near-surface samples or alluvial samples
that are likely not saturated, samples with calculated saturations much less or much
greater than 100 percent are also considered questionable, which includes samples
700-R8 (S=263%), 701-R30 (S=20%), 702-RIO (S=61%); 708-R15 (S=48%), 710-
R16 (S=143%), 712-R7 (S=66%), 713-R5 (S=46%), and 716-R9 (S=68%).
Additional samples of concern include 700-R12 (S=1 19%), 700-R35 (S=I 16%), 701-
R18 (S= 112%), 701-R22 (S=109%), 702-R24 (S=108%), 706-R12 (S= 110%), 710-
R12 (S=110%), 712-R13 (S=110%), 715-R24 (S=112%), and 716-R13 (S=107%).
We request that Shaw double-check their data entry in these tables as the bulk and
dry density values appear to be calculated based on the values entered for average
length, average diameter, wet weight, and moisture content.
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* On page 10, the moisture content reported for sample 708-R15 was 75.2 percent,
while on page 23, the moisture content reported for the same sample was 62.1
percent. We request that Shaw determine the correct moisture content and correct the
report where necessary.

" On page .26, the first three Shaw sample numbers (BC0750, BC0751, and BC0752)
are reported as client sample numbers 720-R3, 720-R4, and 720-R5. The sample
number cross reference list indicates that these sample numbers correspond to client
sample numbers 700-RI6, 700-R20, and 700-R24. We'request that Shaw determine
the correct sample numbers and correct the report accordingly.

* We have compared the reported percent fines on pages 26 through 28 to the boring
log descriptions. Samples which differed considerably based on fines content from
the field descriptions include the following:

Sample Number Reported Fines Content. Field Description
702-RI4 95.6 Silty sand (SM)
713-R9 100.0 Sandy silt (ML)
716-R 11 86.6 Silty sand (SM)
716-R4 7.3 Silty sand (SM)
717-R18 96.9 Sandy silt (ML)
720-R12 83.3 Silty sand (SM)
720-R14 97.0 Silty sand (SM)
720-R4 0.0 Silty sand (SM)

We understand that discrepancies are expected between field classifications and laboratory test results
particularly due to limitations associated with the field methods. However, for completeness, we 0
request that Shaw double-check the data entry for the above-mentioned results.

* On page 100, the field sample number is listed as 716-R10. We believe that this is
actually sample number 717-R10, based on the sample number cross reference list.
We request that Shaw confirm the sample number and correct the report if necessary.

Shaw indicates that the second round of testing will be conducted on the subsequent sample shipment
received at their facility on February 15, 2006. Golder will perform a similar review of these results
when available. The second round of testing is expected to include:

* Test pit samples, with the exception of GATP-10 samples 1 and 2;

0 Shelby tube samples: 701-R26 and 706-R20; and

* Split spoon samples: 706-R22, 707-R17, 707-R28, 710-R1, 710-R3, 710-R19, 713-
Ri, 713-R13, 715-R3, 718-R5, 718-R7, 718-R9, 718-R1, 718-R13, 718-R15, 718-
R17, 722-Ri, 722-R2, 722-R3, and 722-R5.
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Golder appreciates the opportunity to work with Stoller on this project. Please contact the
undersigned at (303)980-0540 if you have any questions.

Sincerely,

GOLDER ASSOCIATES INC.

James M. Johnson, E.
Principal
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h• ,) Geotechnical Laboratory
TPO Box 4339

1570 Bear Creek Road
Oak Ridge TN 37830

W E& 1C , Inc. (865) 482-6497

April 13, 2006

Erin Stanley
General Engineering Laboratories
2040 Savage Road
Charleston SC 29407

RE: Moab data report comments, 109855.01210000

Dear Ms. Stanley,

Shaw reported test results on March 13, 2006 for 122 geotechnical samples received February
1, 2006. Golder reviewed the data package and commented to Stoller on March 20 and March
22, 2006. This correspondence responds to questions and comments contained in Golder's
letters to Stoller. Shaw also identified several discrepancies in the original report and will re-
issue the report with corrections/clarifications.

Golder's review dated March 20, 2006
Bullet #1, missing minus #200 sieve tests for samples 700-Ri 6, 700-R20, and 700-R24.
Response - page 26 lists data for Shaw sample numbers BC0750, BC0751, and BC0752.
These sample numbers correspond to field sample numbers 700-R16, 700-R20, and 700-R24,
respectively, and not the field numbers listed on the data page.

Bullet #2, sieve analysis data missing for 717-Ri 0.
Response - Data results labeled 716-Ri0 are'actually for 717-R10.

Bullet #3, Nonplastic Atterberg limits test results questioned for samples 701-R8 and 702-R12.
Response - Shaw elected to re-analyze these samples at our expense. The second tests
yielded LL=25, PI=2, USCS=ML for the former; and LL=23, P1=6, USCS=CL-ML for the latter.
The same technician performed the second tests as performed the original analyses. The
Atterberg tests are somewhat subjective and the second results may have been influenced by
Golder's' request. In any case, the samples exhibited very low plasticity.

Bullet #4, Plastic limit results questioned for samples 712-Ri 1 and 720-R12.
Response - Shaw elected to re-analyze these samples at our expense. The second tests
yielded LL=25, PI=1, USCS=ML for the former; and LL=22, PI=(-1), USCS=NP for the latter.
The same technician performed the second tests as performed the. original analyses. The
Atterberg tests are somewhat subjective and the second results may have been influenced by
Golder's request. In any case, the samples exhibited- extremely low plasticity. Second round
results are consistent with original results.
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April 13, 2006
Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

Golder's review dated March 22, 2006
Bullet #1, sample number 713-Ri 1 not included in sample cross-reference list.
Response - We concur and will include this sample in the report re-issue.

Bullet #2, incorrectly typed field sample ID's, pp. 9, 10, 12.
Response - We concur with Golder's assumptions and these entries will be amended in the re-
issued report.

Bullet #3, certain density values questioned.
Response - Data are calculated from physical specimen measurements. Three specimen
lengths are averaged, and three diameter measurements are averaged to determine gross
volume. In some cases, one or two of the three measurements was entered incorrectly and was
not identified during transcription checks.

Field sample number 708-R15: density values were reported incorrectly on the density data
sheet (p. 23) but are reported correctly on the unconfined compressive strength report sheet (p.
125). The correct results.for 708-Ri 5 are 104.4 pcf wet density, 59.6 pcf dry density.

The bench data was entered correctly for sample 700-R8. We agree that the reported wet
density appears very high. The sample also has a high specific gravity value.

The bench data was not entered correctly for sample 713-R5. The correct results are 97.3 pcf.
wet density, 55.4 pcf dry density. These data will be amended in the report re-issue.

We re-performed the transcription checks for all density data reported. Changes needed are
included in the table below:

Field sample Original wet Original dry New wet New dry
ID density, pcf density, pcf density, pcf density, pcf

700-R12 124.1 89.1 106.1 76.2
700-R5 128.4 118.1 128.3 118.0

702-R14 120.9 89.4 126.4 93.5
707-R8 137.6 120.1 137.4 119.9

708-R13 52.2 32.2 104.4 59.6
710-R16 128.3 80.0 107.3 66.9
713-R5 54.4 31.0 97.3 55.4

720-R14 116.0 90.2 124.5 96.8

Bullet #4, discrepancy between reported moisture result, sample 708-Ri 5.
Response - both results are correct. The laboratory routinely gathers moisture content data on
sample aliquots when multiple analyses are requested on the same sample. The moisture
content of large samples, especially long soil cores, can vary +/-20% or more depending on
where the aliquot is obtained in the core. The moisture content reported on a particle-size
distribution report sheet may not match the moisture content reported on a UCS report sheet,
for example, depending on where the test material was obtained in the core length.

0
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Erin Stanley
General Engineering Laboratories
Shaw Project Name: GEL - Moab
Shaw Project No. 109855.01210000

Shaw Geotechnical
Laboratory

Oak Ridge TN
(865) 482-6497

Bullet #5, sample ID correlation, specific gravity results.
Response - The sample number cross-reference list is correct. The field numbers reported on
page 26 for BC0750, BC0751, and BC0752 should be 700-R16, 700-R20, and 700-R24,
respectively. Results for 720-R3, 700-R4, and 700-R5 are reported on page 28. Page 26 will
be amended on the report re-issue.

Bullet #6, questions about ASTM D 1140 results versus boring log visual descriptions.
Response- We re-performed the transcription check for -200 analyses. The result for 722-R4
was found to be 21.3% passing the #200 sieve, instead of zero. All other numerical entries are
correct.

We elected to re-analyze the samples highlighted by Golder. The new results are given below:

Field Sample ID Original result, % New result, % passing
passing

702-R1l4 95.6 95.5
713-R9 100.0 87.3

716-Rl1 86.6 71.8
716-R4 7.3 8.4

717-R18 96.9 99.3
720-R12 83.3 96.4
720'-R14 97.0 96.2

These new data correlate well with original results and are within the expected degree of
heterogeneity of 24-in. soil cores.

Bullet #7, sample ID question, p.100.
Response - The correct sample ID for BC0834 is 717-R10. The field sample ID will be
amended on page 100 for the report re-issue.

We will re-issue the data report for this first set of samples shortly. Please do not hesitate to
contact us if additional information is needed. Shaw regrets the inconvenience that the original
data report may have caused the receiving parties.

Best regards,

Ralph Cole
Manager, Geotechnical Laboratory
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Problem Statement:

Preliminary site selection performed jointly by the U.S. Department of Energy (DOE) and the Contractor
has identified a 2,300-acre withdrawal area in the Crescent Flat area just northeast of
Crescent Junction, Utah, as a possible site for final disposal of the Moab uranium mill tailings. The
proposed disposal cell would cover approximately 250 acres. Based on the preliminary site-selection
process, the suitability of the Crescent Junction Disposal Site is being evaluated from several technical
aspects, including geomorphic, geologic, hydrologic, seismic, geochemical, and geotechnical. The
objective of this calculation set is to present supplemental geotechnical properties of native materials for
the Crescent Junction Disposal Site.

These data will be incorporated into Attachment 5 of the Remedial Action Plan and Site Design for
Stabilization of Moab Title I Uranium Mill Tailings at Crescent Junction, Utah, Site (RAP) and summarized
in appropriate sections of the Remedial Action Selection (RAS) report for the Moab Site.

Method of Solution:

Samples described herein were collected from the Crescent Junction Disposal Site during the 2005
geological and geotechnical investigation. The samples were collected from the 0150 series test pits,
whose locations appear in Figure 1. Lithologic descriptions of soils encountered in the test pits are
summarized in Attachment 5, Volume 1, Appendix D of this Remedial Action Plan. Analyses performed
included hydraulic conductivity (ASTM Test Method D5084), triaxial compressive strength (ASTM Test
Method D4767), pinhole tests (ASTM Test Method D4647), and laboratory moisture retention tests
(ASTM Method D3152). Laboratory results that appeared in the original version of this calculation are
presented in Appendixes A and B of this revised calculation.

Data quality checks of the original laboratory data revealed that retests would be needed for the triaxial
compressive strength and hydraulic conductivity analyses of sample number 154 at 20 ft. Laboratory
results of this retest are presented in Appendix C of this revised calculation.

In addition, data-quality checks also indicated that retests of hydraulic conductivity would be required for
sample numbers 152 at 23 ft, 154 at 12 ft, and 156 at 12 ft. Laboratory results of these retests are
contained in Appendix D of this revised calculation. With the completion of the triaxial and hydraulic
conductivity retests, which are documented in Appendixes C and D of this revised calculation, all data
quality deficiencies associated with the original calculation were resolved.

Assumptions:

Not applicable.

Calculation:

Laboratory results from the testing are contained in Appendixes A through D of this revised calculation. A
summary of the index properties of the natural materials from this data set are contained in Table 1.

Discussion:

N/A

Conclusion and Recommendations:

N/A

Computer Source:

N/A

U.S. Department of Energy Supplemental Geophysical Properties of Native Materials
April 2007 Doc. No. X0187000
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Table 1. Summary of Supplemental Geotechnical Properties for Native Soil Materials at the Crescent Junction Site

Volumetric Water CU Triax.Shear

Samd A tterberg Passing lmax W opt Content at 15-bar Hydraulic Effe ci

Sample Depth Fieldt . Specific (Modified (Modified At At Effective
No. (ft) Description Li) (%) Gravity Proctor) Proctor) 112 pct 104 pcf (cm/s) Cohesion Friction(L(PUPI) (pcf) (%) Dry Dry (psf) Angle,

Density Density Degrees
TP-151 4.5 sheet wash 24/19/5 66 118.5 13

7.5 sheet wash 26/17/9 74 2.64 120.5 13 18 16.3 8.7E-07 0 28.7

*TP-152 15 fluvial/eolian 21/18/3 84 2.63 127.5 10 16 14.7 6.1E-06

23 weathered 33/21/12 97 121 12 24.6 22.1 1.7E-06 330 24.2
shale

3.5 sheet wash 23/18/5 72 2.68 120.5 12:5 18.9 17.2 0. 37.9
MP-153 8.5 fluvial/eolian NP 67 2.65 118 11 11.7 10.4 1.4E-04 0 28.8

4 sheet-wash 22/18/4 83 123 12

TP-154 12 fluvial/eolian 20/17/3 63 2.65 122 12 1.9E-06

20 weathered 38/18/20 95 2.73 120.5 13 21.6 19.9 8.OE-07 160 23.1
shale

TP-156 5 sheet wash 24/17/7 69 2.82 120 11.5 16.7 14.2

TP-156 12 eolian 19/17/2 64 2.64 124.5 11 3.OE-06 0 30.7

TP-156 22 weathered 25/18/7 84 2.56 127.5 11 20.9 16.3 5.9E-09 96 31.1
shale



> CI

2.
m

C/3

z

X0

Figure 1. Location of Test Pits at the Crescent Junction, Utah, Disposal Site
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Geoteclunieal
Il Eugineering

&LGroup, Inc.

May 19, 2006

S.M Stoller Corporation
2597 B 3/4 Road
Grand Junction, CO 81503

Attention: Mr. Rex Sellers
Senior Contract Adviser

Subject: Geotechnical Testing Services
Cresent Junction
Utah Disposal Site
GEG Job No. 2,165

Dear Mr. Sellers,

As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing services for the subject project. The laboratory tests were performed
on samples obtained by others. Laboratory tests performed were determined by S.M
Stoller Corporation. Tests performed include hydraulic conductivity and phased triaxial,
these are presented on Table I and Figs. 1 through 4. Pinhole tests were performed by
H.C Nutting Company and are presented in Tables II through VII. Laboratory moisture
retention tests were performed by Advanced Terra Testing, Inc. and are presented in
Appendix 1.

Hydraulic Conductivity

Hydraulic conductivity was performed in general accordance with ASTM Test
Method D5084. Cell, pore pressures and gradient for pore pressures were determined
by S.M. Stoller.

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 = fax (970) 245-7115 ° geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505



Cresent Junction
GEG Job No. 2,165
Page 2 of 2

Triaxial Compressive Strength

Triaxial compressive strength tests were conducted in general accordance with
ASTM Test Method D4767. Phased triaxial pressures were determined by S.M. Stoller.

We believe the laboratory study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time. No other warranty, either express or
implied,. is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

Robert W. Anderson
Project Geologist

RWA:lc
(3 copies sent).
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Job No. 2,165

TABLE I
SUMMARY OF LABORATORY TEST

RESULTS

Hydraulic Conductivity

HOLE DEPTH (feet) B =% Permeability cm I sec o (deg) C (psi)
effective effective

152 7.5 96 8.7x10' 0 28.7

152 T 15 96 6.1x106

153 8.5 100 1.4x10- 0 28.8

154 12 95 1.9X100

154 20 96 8.oxlo0 1.74 1.6

156 20 100 5.9x10• .67 31.1

F _______________

Page 1 of 1



27 I

,n

C.)

.18

Total Normal Stress, psi -
Effective Normal Stress, psi

05

Z5

Sample No.

Water Content, %
Dry Density, pcf
Saturation, %

!Void Ratio
Diameter, in.
Height, in.

Water Content, %
Dry Density, pcf

I-.Saturation, %
Void Ratio
Diameter, in.
Heiqht, in.

12.0
102.3
51.9

0.6110
1.94
4.00

12.0
102.3

51.9
0.6110

1.94
4.00

12.0
102.3
51.9.

0.6110
1.94
4.00

1 2 3

23.1
102.3
100.0

0.6110
1,94
4.00

23.1
102.3
100.0

0.6110
1.96
3192

23.1
102.3
100.0

0.6110
2101
3.72

Strain rate. in./min.
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Total Pore Pr.- psi
Ult. Stress, psi

Total Pore Pr.. psi

0.03
29.1
36.4

0.9
29.1

0.03
28.8
42.5
10.8
36.6

0.03
30.0
56.6
23.8
46.1

Axial Strain, %

i

Type of Test:
CU with Pore Pressures

Sample Type: Remolded at 85% of'ASTM D1 557

Description: Clay. silty. sandy

61 Failure, psi
a3 Failure, psi

8.2.
7.3

16.7 34.3
5.9 10.5

Client: SAM. Stoller

Project: Crescent Junction

Location: Crescent Junction
LL= 26 PL= 17 PI= 9

Assumed Specific Gravity= 2.64
Remarks: B= 96%. Hydraulic Conductivity

8.7x 10'-7

Figure I

'Sample Number: 152

Proj. No.: 2.165

Depth: 7.5

Date Sampled:

VI.. I eIt c imir a I

Group. fillr.

I

Tested By: RWA.
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Project: Crescent Junction

Location: Crescent Junction Depth: 7.5 Sample Number: 152
Project No.: 2,165 Figure I A I Geotechnical Engereering Group, Inc.

Tested By: RWA
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05

Total Normal Stress, psi
Effective Normal Stress, psi - -

13

U,
0~

U,
U,
a,

0
(~i

2

Sample No.

Water Content, %
Dry Density, pcf

JSaturation, %
E Void Ratio

Diameter, in.
Heightin.

Water Content, %
Dry Density, pcf

! Saturation, %
Void Ratio
Diameter. in.
Height, in.

Strain rate in./min
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Total Pore Pr., psi
Ult. Stress, psi

Total Pore Pr. psi
d Failure, psi
d3 Failure. psi

1 2 3

11.4 11.4 11.4
100.6 100.6 100.6
47.1 47.1 47.1

0.6442 0.6442 0.6442
1.94 1.94 1.94
4.00 4.00 4.00

24.3 24.3 24.3
100.6 100.6 100.6
100.0 100.0 100.0

0.6442 0.6442 0.6442
1.94 1.95 1.98
4.00 3.97 3.83

I
0.03 0.03
28.4 28.1
34.6 42.1
0.8 11.2

28.4 35.7

0.03
28.6
56.3
28.6
42.4

1

Axial Strain %

Type of Test:
CU with Pore Pressures

.Sample Type: Remold at 85% of ASTM IDI 557
Description: Clay, silly. sand\

LL= N/A PI= NNA
Specific Gravity= 2.65
Remarks: 13 1000, Hydraulic Conductivity

1,4x I 0'-vScmnsec

Figure 2

7.0

6.2
17.6 4 2. 5
6.4 13.9

!Client: S.Mi. Stoller

,Project: Crescent Junction

Location: Crescent Junction

Sample Number: 153

Proj. No.: 2.165

iLk

Depth: 8.5

Date Sampled:

Fo as am U -#- r i isu

G (rotep. li.e.

Tested By: RWAI
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n)

Total Normal Stress, psi

Effective Normal Stress, psi - -

Sample No. 1 2 3

Water Content. % 13.0 13.0 13.0
Dry Density, pcf 110.6 110.6 110.6

- Saturation, % 65.8 65.8 65.8
a Void Ratio 0.5403 0.5403 0.5403

Diameter, in. 1 .94 1..94 1.94
Height, in. 4.00 4.00 4.00

I-

Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
1Height, in.

19.8
110.6
100.0

0.5403
1.94
4.00

19.8
110.6.
100.0

0.5403
1.99
3.80

19.8
110.6
100.0

0.5403
2.04
3.60

Strain rate, in./min;
Back Pressure, psi
Cell Pressure, psi
Fail. Stress. psi.

Total Pore Pr.- psi

Ult. Stress, psi
Total Pore Pr., psi

61 Failure, psi
d3 Failure. psi

0.03

35.7
3.6

30.2

0.03
29.2
42.9

4.5
32.7

0.03
29.5
57.1

5.0
31.7

Axial Strain, %

Type of Test:
CU with Pore Pressures

Sample Type: Remolded at 92% ol'ASTM D 1557

Description: Weathered shale

LL= 38 PL= 18 PI= 20
Specific Gravity= 2.73
Remarks: B= 96%. Hydraulic Conductivity

8.Ox I 0"7cnisec

Figure 3

9.1
5.5

14.7 30.4
10.2 25.4

Client: SMI. Stoller

Project: Crescent Junction

Location: Crescent Junction

Sample Number: 154 Depth: 20

Proj. No.: 2.165 Date Sa
(I *,btechI , I' Ira I

Ullis I ... , 2 -.. ri all

impled:

V

TestedBy: RWA
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U)

Total Normal Stress, psi
Effective Normal Stress, psi - - -

C/)

El

Sample No. 1 2 3

Water Content, % 12.0 12.0 12.0
Dry Density, pcf 117.1 117.1 117.1
Saturation, % 4.2 84.2 84.2
V void Ratio 0.3649 0.3649 0.3649
Diameter. in. 1.94 1.94 1.94

-Height, in' 4.00 4.00 4.00

Water Content. % 14.3 14.3 14.3
Dry Density, pcf 1 17.1 I17.I 1 17.1
Saturation, % 100.0 100.0 100.0
Void Ratio 0.3649 0.3649 0.3649
Diameter. in. 1.94 1.99 2.04
Height, in. 4.00 3.80 3.60

3

I
2

I
Strain rate, in./min.
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Total Pore Pr., psi
Ult. Stress, psi

Total Pore Pr., psi
dt Failure, psi

63 Failure, psi

0.03
27.5
34.5

9.3
30.2

0.03
29.1
41.8
19.7
3 5.3

0.03
27.8
55.7

33.6
40.6

Axial Strain, %

Type of Test:
CU with Pore Pressures

Sample Type: Remolded at 92% of ASTM D1 557
Description: Weathered Shale

LL= 25 PL= 18 PI= 7
Specific Gravity= 2.56

Remarks: B= 100%, Hydraulic Conductivity

5.9x I 0-9cmisec

Figure 4

13.6 . 26.2 48.7
4.3 6.5 15.1

Client: S.M'v. Stoller

Project: Crescent Junction

Location: Crescent Junction

Sample Number: 156

Proj. No.: 2,165

Depth: 20

Date Sampled:

as id- I flIu

as q-,- r Ifwe

. . I -

Tested By: RWA ..
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I Group, Ine.

PINHOLE TEST DATA
D 4647

Project: Crescent Junction Job#: 2,165

Boring: TP- 152

Water Content: 13.2

Compaction Characteristics: Good

Depth: 7.5 ft

Distilled Water Added: No-X Yes

Table II

Clock Head
Time (mm)

3:00 50
3:01
3:03

Flow __ Flow
ml I-Sec..- RateI ___ (ml/s)

10 13 1 .76
10 12 F .83
25 29 1 .86

3.08 No Measurable

_____ I i ____ _i

____ I____ ___

____ Turbidity From Side _ Remarks
Very IDark I Moderately I Slight I Barely Completely I
Dark Dark Dark i.Visible Clear _-.. .

12i L[____ __V _ x

flow _ " __Hole

.i collapsed
_____ _ _ cdunng9 test w

I 1

. . .. .. .... .. . '_........ _I . . . ..1.. .. . . . . . . .. .. I _

__ _ _ _ _ _ _ _

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 ° fax (970) 245-7115 ° geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505
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PINHOLE TEST DATA
D 4647

Project: Crescent Junction

Boring: TP- 152

Water Content: 13.2

Compaction Characteristics: Good

Job #: 2,165

Depth: 7.5 ft

Distilled Water Added: No-X Yes

Table II

Clock Head Flow
Time (mm) ml Sec.

t3:00 50 • 10 l 13
3:01 10-1 12
3:03 125 29
3:08 No Me

1-!

__ I ___

Flow -

Rate Ve
(ml/s) Da

.76
,83
.86

asurable flow

___ _ '

Turbidity From Side
ry Dark I Moderately F Slight i Barely Completely
rk _ Dark Dark !.Visible Clear

___ 1- X -

X SiZ I.-

Remarks

Hole

collapsed
durng te•.t

............
___________________________ .1 ______________ _____________

___ ___Li___ IT-
J

I -

I ~
1~~._________________ -7-

Geotechnical. Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte.

(970) 245-4078 • fax (970) 245-7115 • geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction. Colorado 81505



Geotectrnieal

PINHOLE TEST DATA
D 4647

Project: Crescent Junction

Boring: TP- 152

Water Content: 12.6

Compaction Characteristics: Good
.Yes

Job #: 2165

Depth: 23.0 ft

Distilled Water Added: X No,

Table III

i Clock Head
S Time (mm)

Flow
ml Sec.-

Flow
Rate

(ml/s)

Turbidity From Side
Very Dark 1 Moderately Slight Barely Completely
Dark _ F Dark Dark Visible Clear

______ _________ x ______

Remarks

F 50 10 26 .38

U-
F 3:48

33:50 1
3:58 3

! 4:01
4:03

F4:08
4:10 1

F 4:12
4:15- F
4:18

1 10 27 37 1 X
58 .43 1

25 51 .49

80 10 j240 .04 _

80 25 F 101. .25

25. 49 i .51
25 F_58 I .43

)20 25 F46 .54
25 86 .29

-+25 115 .22

FX

X F At 180 seconds
to CIo

X Open valve

X

F X
X Start clog

-! xF _ _ _ _ _

_ _ F _

1 25 143 F .17

F____ _

_________ __________- ____

_ _ F ~x _ _

F X F Partial
_________ I clogging

4:21 25 183 .14 F _ F _
F .______ 4 4 4

-- F F

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970)245-4078 - fax (970) 245-7115 . geotechnicalgroup.com
2308.Interstate Avenue, Grand Junction, Colorado 81505
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PINHOLE TEST DATA
D 4647

Project: Crescent Junction Job #: 2165

Boring: TP- 153 Depth: 3.5 ft

Water Content: 12.6

Compaction Characteristics: Good
Yes

Distilled Water Added: X No

Table IV

Clock Head
Time (mm)

2:50 50

2:53
2:55
_3.00

3:03
3:04 180
3:05
3:10

L3:13

Flow Flow Turbidity From Side ____ Remarks
ml I Sec. Rate Very Dark Moderately Slight Barely Completely

I (ml/s) Dark Dark Dark Visible Clear _

-10 11 .90 X__
10A 11 .90 X

25 27 .90 I X • __

25 33 .76 _ X ___

25 33 76 X ' ____

25 11 2.31~.1__X
251-0 25 I_-__ __ x _ _

25 _ F 2.8-- - x
50 19 2. ___________ I ] I.-.-..-.......~... I ....... ______

_ _ I i _ _ _L__I _ _ _ _ _ _ _ _

______1 ______ ___________ 1____ _____ ______ _______ ___________

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 * fax (970) 245-71 15 • geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505



1Geoteelinical

PINHOLE TEST DATA
D 4647

Project: Crescent Junction Job #: 2165

Boring: TP- 154

Water Content: 13.0

Compaction Characteristics: Good

Depth: 20.0 ft

Distilled Water Added: X No Yes

Table V

Clock Head I Flow'Flow - Turbi
Time (mm) ml Sec. Rate Very Dark Modera

l(ml/s) Dark _ Dark
1-48 50 1i0- 30 .33

110 29 ý34 -A
Q 25 1 62 .43

7 25 63 .40
4:00 180 251 24 1.04
4:02 25 ?i_30A .8
4:04 [251 29 - .86
4:10 25 29 .86
4512 380 50 33 1.51

4:14 _ 50 104 .48
4:19 50 278 .18

_________........... -

dity From Side
tely Slight Barely Comple

Dark Visible Clea
X

X
X
X

X

X

X
X

X
X
X

Remarks
tely
r

Hole clogged
UP-

J

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 ° fax (970) 245-7115 ° geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505
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PINHOLE TEST DATA

D 4647

Project: Crescent Junction Job #: 21 65 _ _ _ _ _

Boring: TP- 155 Depth: 5.0 ft

Water Content: 12.2

Compaction Characteristics: Good Distilled Water Added: X No ____Yes

Table VI

k iHead
Time I(mm)

Flow I Flow .

ml Sec. Rate Very
Turbidity From Side

Dark Moderately Slight Barely Completely
Remarks

8 35 _ 5-
8-37
8:38
8:43
8:45
8:47
8:55 -J

(mils) E"
50 1 10.. 30 i 33.___.

101 27 1 .37
25 43 1 .58
25 40 .62

180 25 11 2.27

25 11j 2.27 i
25 10 i 2.50

i .

)ark Dark Dark Visible Clear
XX
X
X

XX
X

X

I I ____

I-----

X
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* &Group, ne.

PINHOLE TEST DATA
D 4647

Project: Crescent Junction

Boring: TP- 156

Water Content: 12.3

Compaction Characteristics: Good

Job #: 2165

Depth: 20.0 ft

Distilled Water Added: X No Yes

Table VII

SClockI Head
Time (mm)

1938 50

[ Flow [Flow
ml Sec.. Rate I Ver

(mlls) Dar
_10 _25_ .401

l0j 25 .40
25 6 I .42.1.2

1249 I 180 251 13 1.92 1
12.49 _ 25 i .13 1.92 =

12:50 1 25 13 192 I
112:55 25 12 2.08- I-I I ______ .- !-

_ _ I _ _

.1I __I___ _ ___

Turbidity From Side _Remarks

yI Dark I Moderately Slight Barely Completely
k i _ Dark Dark Visible Clear _

_ _ _ .1I _ _ _ _ _ _

i ! X

____ __________ I f x

____ I _ •~- x_

-_ _ - - _

_ _ _ '~1 ._- _ _ _

*1 _ _ _ _ _ _ _ _ _
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Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 ° fax (970) 245-7115 ° geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505
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CAPILLARw .STURE RETENTION TEST
ASTM D 3152

Page 1 of 4

CLIENT Geolechnical Engineering Group JOB NO. 2669-01

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04-07-06 DPIM

I . ...- ...-.......- ...... . . . . . . . . . .

Sample Ring
Description Mass

jI

MASS DATA

iFilter Mass g

JTP- 13, 3.5 A
lB-' 153, 3.5, A-R

TP- 153 3.5, B-B

1-1P- 153, 8.5, A
TP-153, 8.5. A-R

TP-153, 8.5, B
TP-153. 0.5. B-R

TP-154, 20, A
"P-A154, 20,-

. P-15, 20, B
I P- 154, 20, B-R

10.537
'10.621

1U.431
10.622

1(0.791
10.415

As Rec.
Mass t

0.2041

48.235
.448,2601

45,2631
45.4531

47.6521
47.28.11

44.7051
44.641 l.
148.3751

[48._350j,

45.4481
45. 0051

Sat.
Mass Mass

g

03.7281 0.40

52.1931 49.837
52.2511 49.,79

51'.264 47.161
50.202, 47.152

50.918 47.9051

50.692 47.804

49.1741 44.7801

53.3161 50.855
53.287- 50.9031

51.2811 47.94

5.7I9J1 47.534 1

0.7 Bar
Mass

0.345.

49.253
4 9. 327

46.331
46.578

47.630
47.233

44.433
44.311 -

50.284
50.3009]

47.360
46.9991

2-Bar I
Mass

0.328

48.723
48.592

45.656
46.045

47,113
46.694

43.963
43.788

49.677
49.624

i ....L_

-~~ ~ ------

5 Ba 1 1 Bar Dry Mass
Mass Mass Filter, Ring.
.... .... .... -• ... ... !-A !-Lh(9i-.....

i • i

0.3141 0.30-1

48.232 47.6531 46.303
48.1931 47.664 46-410

45.2171 44,7241 43.7413.
45,5391 44.9581 43.912

S- -~ ~ -----

46.734 45.934 46.0251
-._46.219 4.4567 .45.5051

43.646 43.025 43.3021
43.414, 42.7771 43.0921

49.0741 4B,3651 46.610
49.0841 48.4331 46.549

46.1801 45.56 1 44-072
45.849._1,A2 ..... 43,70•1.

Dish Wt.

10.620
10.476

10.713
103.693

10.658
1 10. 374

2.3531

2.349
2.2921

2.3139

2.333

2.350
2.346

2.3751
2.3241 1
2.3691
2.3639

I

46.756
46.4221

Data Entered By: SR Date: 04/13/2006
Dala Checked By:GE Da e5
Filename(I: GEK01553ADACDTR .ETN.N.ADVANCED TERRA 1'r:iSTING. INC.



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 2 o1 41

CLIENT

SAMPLE DATE
SOIL DESCR.
LOCATION

Geotecthnical Engineering Group JOB NO.

TEST STARTED
TEST FINISHED

2669-01

02-24-06 DPM
04-07-06 DPM

Mmisture Content Data: % D.M. = Moisture Contem By Dry Massý % Vole = Moisture Conlent By Volume

Sample
Description

TP-153, 3.5, A

Tp- 53, 3.5, B •

'TP- 153, 3.5; BR

IP-153, 0.5. A
IP- 153, 13.5, A-R

TrFl- 153, 8.5, B

ITP- 153, 8.5, B-H

TP-154, 20, A
TP-154,20, A-R

ITP- 154, 20, B
TP-154, 20, B-R

Sample Conditions

r! Ury L
'lass g V

33.209
33.220

30.764

32.64
32.553

30.128
30.066

33.318
33.3281

30.841
30.768

Jrrit Wt.
l10101-1

_L•J_"

1,7621
1.762

1,6321
1.6331

1.727

1.598
1.595

1.767
1.768

1.63c6

1.6132

Sat. . Total S

40.928! 7.719
40,902, 7.682

39.105 8.341
38.852 8.058

39.399 G 6.758
39.549 13996

37.731 7.6031
37.970 7.904 "

41.875 8.557
41.866 8.5381

39.895 9-0541
39.6891 8.9211

at. DM. C

23.241
23.12

27.11
26.17

20.70
21 .49

25.24
26.29

25.68
25.62

29.36

.-.--.,(S..-..1
Sat. M.C.

% Vol.

40.95
40.75

44.24
42.74

35.85137.•11

40.331'
41.93.

45.39
45.29

48.03
[ 47 3.2L

RetIaui e d
H20 .

5.686
5.633

5.418
.5331

4.0681
4.431

3.589
3.8331

6.419

6.477

6.043

5.987

0.3 Bar

% DMvI

17.121
16.961

17.61
17.311

11i.91
12,75

19.27 i
19.43 1

19.59401 9.4 I

% Vol, I

30. 161
29.88

28.74
28,28

21t 58

23.50

19.041

34.365

32.05
31.76

Re Itain-ie d
120 %[ ,D IM XVol.

5:. 1621 1 5.4 27.381

5. I41 1 548 27.271

4.791 15-7 2 41 I
4.8171 15.64 25.5".2 5'.

3.8- 3- 11"80' 20t44.)
3.920 12.t4 20. 9

3-J401 1 i.019 17.72
3 424 11.3 17.

5.908 1t.73 31 34
.59341

5.516 17.09 26.L26
-5.5121 17.911 29.2,128.99

Data Entered By: SR
Data Checked BY:•_2,A).
Filenamne: GEKO 1553

Date: 04113/2006Date:.v YA _!!
ADVANCED TERRA TESTING. INC0-



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 3 of '1

CLIENT Geolechnical Engineering Group JOB NO. 2669-01

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04107-06 DPM

Moisture Content Data: % DAM. = Moisture Content By Dry Mass: % VoL = Moisture Content.By Volume

Descripliun

FP-.153. 3.5, A
ITP-153, 3.5, A-R

iTP-153, 3.5, B

TP-153. 8.5. A
IP-1 53, 8.5, A-R

TP-i53, 8.5. B
ITP-153, 8.5, B-R

TP- 154, 20, A
TP -154, 20, A-R

TP- 154, 2'0, B
[TP-154, 2_0, B-B

2 Bar
ýRetarnedL

1-20

4.'649
'4.423

4.1,331

3-353
3.398,

2.887

2.918

5.318
5.275~

4.929
4.952

%Q OM ;

14,00
13.31

% v

2
213-461

13.43 21.921
13.97 22,811

10.27 17.791
10.44 18.021

9.58 15.311
9.71 15.48

15.96 28.21
15,83 27.981

15.98 26.151
16.09 26,271

.5Bar

R.etained

4.1721 12.56'
4.38 12.161

3.708( 12.05

3.8091 12.371

2988 9.15
2-937- 9.02

2.584 " 8.58
2.5581 8.51.1 1
4.7291 • 14.19j
4.749I 14.25

4.3671 14.16

4.393 14.28

Retained
%Vol.I H20

22.13 3.606
21.42 3.522

19.67 3.2281

202o0 3.24t1

15.65! 2.201
15.581 2.198

3,71 1.976
13.57 1.934

25.08 4.033
25.19 4.111

23.16 3.761
23.30 3.759

% DM % Vol.

10.86 19.13
10.60 18B.613

,1)0.49 17.12
10.52 17.19

.6,74 11.68
6.75 !11,66 '

6.561 10.48'
6.43 f 10.261

12.10 21,39'
--- --12.33 21

12.19[ 19.95

912.22 19.94

Data Entered By: SR Date: 04/1312006
Dala ChetAed By:_L2•/vi_ Date:9 Y !/
Filename: GEKO1553 ADVANCED TERRATES1 ING, ING



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

CLIENT GeotecnnicaI Engtneering Group J JO NO.

Pace 4 of 4

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04-07-06 DPM

TP-153, 3.5, A
TP-153, 3.5, A-R

TP-153. 3.5. B
TP-153, 3.5. B-R

TP-153. 8.5. A
TP- 153, 8.5. A-R

TP-153, 8.5. B
TP- 153. 8.5, B-R

TP-154,20,A
TP- 154. 20. A-R

TP-154. 20, B
TP-154. 20, B-R

Vol, MC Vol. MC
%%

Sat. 0.3 Bar

40195 30.16
40,75 29.88

44.24, 28.74
42.74 28.28

35.85 21.58
37.11 23.50

40.33 19.04
41.93 20.33

45.39 34.05
45.29 34.36

43.03 32.05
47.32 31.76

Sat. 0.3 Bar

100.00 73.66
100l00 73.33

100.00 64.96
100.00 66.16

100.00 60.20
100.00 63.34

100.00 47.21
100.00 48,49

100.00 75.01
100.00 75.86

100.00 56.74
100.00 67.11

0.7 Bar 2 Bar. 5 Bar 15 Bar

27.38 24.66 22.13 19.13
27.27 23.46 21.42 18.68

25.41 21.92 19.67 17.12

25.55 22.81 20.20 17. 1 9

20.44 17.79 15.85 11.68

.20.79 18.02 15.58 11.66

17.72 15.31 .13.71 10.48
18.16 15.48 13.57 10.26

31.34 28.21 25.08 21.39
31.48 27.98 25.19 21.81

29.26 26.15 23.16 19.95
29.24 26.27 23.30 19.94

% Saturation

0.7 Bar 2 Bar 5 Bar 15 Bar

66:87 .60.23 54.05 46.72
66.92 57.58 52.56 45 85

57.44 49.55 44.46 38.70
59.78 53.38 47.27 40,22

57.01 49.62 44,21 32,57
56.03 48.57 41.98 31.42

43 93 37.97 33.99 25.99
43.32 36.92 32.36 24.47

69.04 62.15 55.26 47.13
69.50 61.78 55.62 48.15

60.92 54.44 48.23 41.54

61.79 55.51 49.24 42.14

Vol. MC Vol. MC Vol. MC Vol. MC

TP-153, 3.5, A
TP-153, 3.5, A-R

TP-153, 3.5, B
TP-153. 3.5, B-R

TP-153, 8.5, A
TP-153, 8.5, A-R

TP-153, 8.5. B
TP-153, 8.5, B-R

TP-154, 20, A
TP-1 54. 20. A-R

TP-1 54. 20, B
TP-154. 20, B-R

Data Entered By: SR , Date: A1 O413/2006
Data Checked By:_,.,!.1_• Date: •A;
Fiiename: GEKO1 553 ADVANCED TERRA TESTING, INC.



CAPILLARY MOISTURE CHARACTERISTIC CURVEJ
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!CAPILLARY MOISTURE CHARACTERISTIC CURVEJ
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SCAPILLARY MOISTURE CHARACTERISTIC CURVEI
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SCAPILLARY MOISTURE CHARACTERISTIC CURVE
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"CAPILLARY MOISTURE CHARACTERISTIC CURVEI
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CAPILLARY MOISTURE CHARACTERISTIC CURVE
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;CAPILLARY MOISTURE CHARACTERISTIC CURVE!
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CAPILLARY MNuiSTURE RETENTION TEST
ASTM D 3152

Paqe 1 o! ,

CLIENT Geoteýhnicat Engineering Group JOB NO. 2669-01

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04-07-06 DPM

MASS DATA

Sample -

Description

FilterMass g

TP:- 152, 7.5, A
'P-152, 7.5, A-R

TP-152, 7.5, B
TP- 152, •-.5, B-R

Mass

10.549
10.027

10.635
10.598'

10.737
10.757

10.7071
10.705

10.703
10,707

10.6911
10.356

As Pc.

0.2041

-48-2831

45.433
45.413

50.584
50.5851

47.516
46. 540

48.501
48,444

45.625
45.290

Sat,
Mass9 1

53.524,
53.371.1

51.134,
50.9571,

54.0451
54.4711

52.224
51.2621

55.429't
55.6551

52.303
52.1911

0.3 Bar 11 0.7 Bar
Mass Mass

0.405! 0.341

49.8991 49.354
49.9751 49.707

47.225i 46.738
47.104. 46.608

51

25 Ba 1a r Ba.
Mass Mass

0.328 .0.314

48.666 48,165
48.715 48.208

45.903 45.382
45.812 45.340

50,381 50.053
50 .435 50.102

47.2941 46.935
46.4161 46.034

50.651 49.957
_5°_.73_ .... 9f.94_•

47.704 j 46.971
4725146.597

Mass

0.301

1 47.586
L 47.720

ITP-152, 15, AI'P-1521 15, A-R

"1P..152, 15, 8
TP-1.52, 15, B-R

TP1152, 23, A
TP-152, 23, A-R

TP-152, 23, B
IP-152, 2_3,-B-PR

Dry-asb -M
1 Filler, Ring,
! & is-hAL)

51.108 50.915
511821 50.900

1~'

1~~ 48.035
47 .2.17

52.120
52.046

49.3091
408.087

47.751
46.911-

51.677
51.654

48.714
48,284

t.

44.771
44.773,

49.376

49.454

46.330
45.459

49.073
48.966

46.052
45..70

46.461
46.584

43.866
43.950

48.623
48.64,1,

45.794
44.9851

/

46.621
4G.638

44.154
43.694

Dish "'.

2.3371
2.3641

.2.2651
2.363

2.357!

2.300

2.360
2.356

2.318

2.360
2.274

Data Entered By: SR Dale: 04113f2006
Data Checked By:.4'/Ž/ Date: _ ,
Filename: GEKOTP 15A C R S .ADVANCED TERRATES'UNG. INC,



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 2 of 4

CLIENT

SAMPLE DATE
SOIL DESCR.
LOCATION

Geotechniual Engineering Group JOB NO.

TEST STARTED
TEST FINISHED

2669-01

02-24-06 DPM
04-07-06 DPM

Moisture Content Data: % D.M. = Moisture Content By Dry Mass; 5,1 Vol. = Moisture Cuntent By Volume

S Sample
Description

TP-152, 7.5, A
I P-1152, 7.5, A_-R

r P-152, 7.5, B
-TP-1,52, 7.5, B-R

TP-152, 15, A
ITP-152, 15, A-R

VfP-152, 15, B
TP-1.52, 15, B-R

T•-1 52, 23, A
T1P- 152, 23, A-_

1"P-1 52, 23, B
ITP-152. 23, BER

33.3711
- 33.391i

30.7621
30.7851

35ý325!
i35.3831

32.5231

31.7201

33.396
31.377

30.899
i 30.060

Unit vi. Sampl Con itionsUnt t. Sat Total

gLc) N Mass Ig)__ _ FI20 _.

1.770 42-2471 8.876
1.771 42-016! 8.627

1.632 39.7711 9.009
1.633 39.631' 8.846

1.874 42.5801 7.255
1.877 42.9861 7.603

1.725 40.7891 8.266
1.6831 39.829i 8.109

1.771 43.9980 10.602
1.7701 44.2201i 10.843

1.6391 40.884 9A85
1.637! 4i.1071_ 10.247

% D.M. 1

26.601

--- -- -841___

29.29,
28.731

.2 0 .5 4 .1

211-9

25.42
25.56,

31.75
32.49

3Z313

;E
Vol.~

47.08

47.79
46.921

38.4 8'10.3:31

43.851
43.01!

56.241
57.52

52.97

0.3 Bar
e .ained I
H20 1 % DMv

5.5741
5.554.!

5.423!
5.31 6_

4.64114 .6.37[

4.387

7.616
7.557

7.314

16.701* 16.631

17.631
17.27

13.14
13.11

13.53
13.83

22.81
22,64

1 23.67

% Vol.1

29.57'1
29.461

28.771
S 28.201

24.621

23.342

40.401
40.091

30.80:

38.541

0.
Retained i

H20 1,

5.089

5.346!

4.996 1

4.5080

4.151

... 411 ..J

7.233
7.2251
7.779

6.2

7 Bar

% DMv 1% Vol.

15.25 2
16.wl1 2

16.241
15.805

12.76
'12.481

12. , t 1
1 3.05!

21.661

21.79

231.4

)22 15
21 ý9II

3b,371I

38-321

(3566
1

54.35!i 7.2661 23.55

Datla E-ntieed By: SR
Dala Checked By:
Filename: . GEKO1P11

Date: 04/1312006Date: • f•_•f

ADVANCED TERRA TESTING, INC

0I



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 3.of 4

CLIENT Geutectmi~al Enginoeeing Group JOB NO. 2669-01

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04-07-06 DPM

Moisture Content Data: % D.M. = Moisture. Content By Dry Mass; % Vol. = Moisture Content By Volume

Sample

Description

jTP- 1524 7.5, A
IIP-152, 7.5, A-R

I -1)2. 7 ., B
-IP- 152, 7.5, B-R

I-P-1 52, 15, A

TP- 152, 15, B

;1 -152, 15, B3-R

iTP-152, 23, A

jTF 152' 23, A-R

I1P-152 23 B
ýTP-152, 23, B-R

Retained
H20

4,418
4.371

4.178
4.101

3.991
3.967

3.736
3.663

*2133ar 5 Bar
-- IRetained
DM 1%Vol. H20 - %DM 3

13.24 2!3.441 3.9311 11.78~
13.09 23.191 3,8781 11.6.1

13.58 22.161 3.6711 11.93
13.32 21 751 3.643 11.83

11.30 21.17. 3:6771 10.41
11,21 21.041 3:1348 10.31

11,49 19.82 . 3,3911 10.43.
11.55 19.431 3.295 10.39

18.64 33.02 c.5,544 16.60
18.88 3342- 5.544,;. `

18,73 30.691 5.0751 16.42
18.64 30.5.11 5.067 1 6.

IRetaine
Yo Vol. ýH20

20.851 3.3
20.571 34

19.47 3.0
-- 321 2 3.0

19.501 30
19.351 310

17.991 2.7
17,481 2.7

29.41 4-6
29.411 4 1 .45

26.9211 4.1

.d!

65

731

13f
'131f

99
.33

!731
-8111-

6~f1

% DM

10.081
10.19

9.99
10.03i

8.53
8.52

8,61
8.62

13,99
13.73

13.47
13.56

% Vol.

17.85
18.05

16.30'
I .. 6.39

15.98

15.98,

14•85~

24.79;

22.071,
22•201

15 Bar

6.224
6.301

5.786

5.751

Data Entered By.; SR Date: 04/1) 32006
Data Checked By;,,_Q/_ Date:v __/LQLZ67&
Filename: GEKOT P 15 ADVANCED TERRA TESTING, INC



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 4 of 4

CLIENT Geotechni.at Engineering Group JOB NO.

TEST STARTED
TEST FINISHED

2369-0 1

02-24-06 DPM
04-07-06 DPM

SAMPLE DATE
SOIL DESCR.
LOCATION

TP-152, 7.5, A
TP-152, 7.5, A-R

TP-152, 7.5, B
TP-152.7.5, B-R

TP-152, 15, A
TP-152, 15, A-R

TP-152, 15, B
TP-152, 15, B-R

TP-152. 23, A
TP-152. 23, A-R

TP-152, 23, B
TP-152.23. B-R

TP-152, 7.5, A
TP- 152. 7.5, A-R

TP-152, 7.5, B
TP-1 52, 7.5. B-R

TP-152, 15, A
TP-152, 15, A-R

TP-152, 15. B '
TP-152. 15, B-R

TP-152. 23, A
TP-152. 23. A-R

TP-152, 23, B
TP-152, 23. B-R

Vol. MC

Sat.

47.08
45.76

47.79
46.92

38.48
40.33

43.85
43.01

56.24
57.52

52.97
54.35

Sat.

100.00
100.00

100.00
100.00

100.00
100.00

100.00
100.00

100.00
100.00

100.00
100.00

Vol. MC

0.3 Bar

29.57
29.46

28.77
28.20

24.62
24.60

23.34
23.27

40.40
40.09 ¢

38.80
38.54

0,3 Bar

62.80
6-4.38

60.20
60.09

63.97
60.99

53.23
54.10

71.84
69,69

73125
70.91

Vol. MC Vol. MC Vol. MC

0.7 Bar 2 Bar 5 Bar

26.99 23.44 20.85
28.36 23.19 20.57

26.50 22.16 19.47
25.89 21.75 19.32

23.91 21.17 19.50
23.42 21 04 19.35

22.15 19.82 17.99
21.97 19.43 17.48

38.37 33.02 29.41
38.32 3342 29.41

35.96 30.69 26.92
35.56 3051 . 26.88

0.7 Bar

57.33
61.97

55.46
55.17

62.14

58.07.

50.52
51 .07

68.22
66,63

67,89
FS61

% Saturation
2 Bar 5 Bar

4977 44-29
50.67 44.95

46.38 40.75
46.36 41 18

55.01 50.68
.52.18 47.98

45.20 41.02
45.17 40.63

Vol. MC

15 Bar

17.85
18.05

16.30
16.39

15.98
15,98

14.85
14,50

24.79
24.30

22.07
22.20

15 Bar

37.91
39.45

34.11

34.92

41.53
39.63

33.86
33.70

44.08
42.25

41.67
40.85

58.71
58.11

5T.95
56.1 2

52.29
51.13

50.83
4945.

Data Entered By: SR Date: 04/13/2006
Data Checked By:a?, Date: "vqkiý
Filename: GEKOTP1 5 ADVANCED TERRA TESTING, INC.
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CAPILLARY MuiSTURE RETENTION TEST
ASTM D 3152

Page 1 of 4

CLIENT Geutectinical Engineering Group JOB NO. 2669-01

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04-07-06 DPM

F- --

L ' MASS DATA
.i Sample

Description

Filter Ma.ssg

ITP- 155, 5, A
ITP-155- 5, A-PR

TP-!55, 5, B
*TP-155.5, B-R

ITP-156, 22, A
LTP- 156, 22, A-R

TP- 156. 22, B
IP-156. 22. B-R

Ring As Rec.i
Mass 1 Mass

- I 0.204,

10.6421 478. 100
10.397 4.8

10.6491 45.292 .
.10.6521 45.317!

10.581' 50.411'10 59 i A _3 _ . ..
10.15991 50.395~

1
10.7231 47.5371
10.625 47,451

Mass

.- g

0.728

51.977
52.400

~1
49.5691
49.4691

54.493
... ,54,680

51.905
52.044

0.3 Bar 0.7 Bar 2 ar
Mass Mass Mass

.405. 0.3451 0.32849.9741 1
4 7 .48.982 48.3901

50.0231 49.169 48.1911

46.1771 45.5781 45.1421
4612371 45.617' '45.1761

52.3G1~ 51.833 51.3681
52.3451 51 8801 51.3511

48.892, 484221 47.895
48.7811 48.309! 47.8091

5-Bar 1 15 Bar Dry ss Dish WI.
Mass I Mass Filter. Ring, 9

0.3141 ( 0.301

48.009 47.520 46.601.1 2.3701
.47.8021 47.253 46.3611 2.310

44.8041 44.324 43.9041 2.362
44.816 14.335 43.9061 2.3,15

50.7961 501.11 48.4381 2.363
50.755. 50.070 48.....4..... 2370

47,390 46.693 1 45.9261 2.359
47. 284 46.562 45.732 * 2.364

)

[}
I

Data Entered By: . SR Date: 04/1312006
Data Checked By: .. _ " Date: j:42.
Filenamrne: GEKO1555

ADVANCED TERRA TESTING, INC.



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 2 (it 4

CLIENT

SAMPLE DATE
SOIL DESCR.
LOCATION

Sample

Description

ITP-155, 5, A
IP- 155, 5, A-R

ITP-155, 5, B-TP-155, 5, B3-R

1TP-1!36. 22, A
TP-156, 22, A-R

TP- 156, 22, B
Ljh 1 56. 22, B-R

Geotechnical Engineering Group JOB NO. 2669-01

02-24-06 DPM
04-07-UG DPM

TEST STARTED
TEST FINISHED

Mass_(U,)-

33.38533.450

:30.689
30.705

35.290

32.G 40
32.539

unit Wt.

1 7711."774

1.928
1,629

1.872
1.869

1,731
1.726

Moisture Content Data: % D.1 = Moisture Content By Dry Mass; % Vol. = Moisture Content By VolumPe

Sample Conditions . 0.3 Bar 0.7 Bar- . i
S.tal Sat. M.C. S~a-~,~-~C Retained Retained.

_Mass H20 % D.M. %,Vol. H20 % DM I %,Vol. H2o 1 DNM j% Vol.--l.... .. . . . . . . . . . .. . ....-- - -- - - - . -.-.... .. ... .}. . . ..... .

40.6071 72221 21.63 38.31 5.542! 16.60 29.40 4.6101 13.811 24.451
__41.275_ 7'.8225-1 2.39 41:51 5.7711 17.25 30.01 4.9771 14.881 26.401

38.1921 7.031 24.45 39.80 4.4341 14.45 23.52 3.8951 ,2.6.) 20.661
38.089 7.384 2405 39.17 4475' 14.57 23.74, . 3 .915 12.75 20.77

" 43.1841 7.8941 22.371 41.871 6-0851 . i724 32.28 5.679 29.80l
43.354 8.1151. . 0. . 43.25.0313 17.32! 32.37 5.6981 i6.17! 30.221

40.691 7.8141 23.94 41.451 5.124 15.701 27.1.8 4.7141 1'"5 25.01
40691 8.1521 25.051 -43,.241 5.22 161021 5751 4ý ý 1'4.75!j - 5.46

Data Entered By: SR
Data Checked By:_10._/AL
Filename: GEKO 1555

Date: 04/13/2006
Date:-6jzf

ADVANCED TERRA TESTING. INC



CAPILLARY MOISTURE RETENTION TEST
ASTM D 3152

Page 3 of 4

CLIENT Geotechnical Engineering Group JOB NO. 2669-01

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-06 DPM
04-07-06 DPM

Moisture Content Data: 9
Sample 2 Bar

Description Retained
H20 %DM I %Vol.

TP-155. 5, A 4.0351 " 12.091 21.40
TP-155, 5, A-R 1 4.0161 12.01 -2130q

TP-155, 5, B 3.476 11.33 18.441
TP-155, 5, B-R N 3.491 11.37 18.521

TP-156, 22, A 5 1691 14.65 27.42
lTP-156, 22, A- R 5. 186 14.72 27.51.

P1T-156, 22. B 4,24 12,881 2230
IP-156, 22, B-R j 4 317 13 27j 22.90

D.Mi = Moisture Content By Dry Mass; % Vol. =Moisture Content By Volnme

Retained 5 Bar -LRlie-d 15 Bar

H20 I% Dvl % Vol. H 20 %DM 1 %Vol. I
3.6681 10.99 1.6 39 .O 69

3.641k1 0.8 19.3i1 3.105 9.281 16A.47

11. 521 10.271 16.721 2,685 '8.75 14-241
3.145 10.24 16.681 2,677 8.72 14.201

4,611 13.07 24.46 3,939 11.161 20.89
4.604 13.07 24.42 19321 11.16 20.86

331 11.38 19.70 3.029 9.281 16.07
3.806 11.70k 20.19 3.097 9.52 1643j

Dala Entered By: SR Date: 04/13/2006
Data Checked By: .. Zft1_ Date: / 04/~6
Filename: GEKO 1555 ADVANCED TERRA TEST ING, INC



CAPILLARY MOISTURE RETENTION TEST
ASTM D 31-52

Pace 4 of 4

CLI ENT Geotecnnical Engineering GrouDp JOB NO.

SAMPLE DATE
SOIL DESCR.
LOCATION

TEST STARTED
TEST FINISHED

02-24-05 DPM
04-07-06 DPM

Vol. MC

Sat.

Vol. MC

0.3 Bar

Vol. MC

0.7 Bar

Vol. MC

2 Bar

Vol. MC

5 Bar

Vol. MC

15 Bar

TP-155, 5, A
TP-155, 5. A-R

TP-155, 5,8
TP- 155, 5, B-R

TP-156, 22, A
TP- 156, 22, A-R

TP-156, 22. B
TP-156,22. B-R

38.31 29.40
4.1.51 30.61

39.80 23.52
39.17 23.74

41.87 32.28
43.05 32.37

41.45 27.18
43.24 27.65

24.-45 21.40 19.46 16.93
26.40 21.30 19.31 16.47

20.65 18.44 16.72 14.24
20.77 18.52 15.68 14.20

29.80 27.42 24.46 20.89
"30.22 27.51 24.42 20.86

25.01 22.30 . 19.70 16.07
25.46 22,90 20.19 16.43

% Saturation
Sat. 0.3 Bar 0.7 Bar 2 Bar 5 Bar 15 Bar

TP-155, 5, A
TP-155, 5, A-R

TP-155. 5, B
TP-155. 5 B-R

TP-156, 22, A
TP-156, 22. A-R

TP- 156, 22, B
TP-156, 22, B-R

100.00 76.74
100.00 73.75

100.00 59.10
100.00 60.60

100.00 77.08
100.00 75.21

100.00 65.57

100.00 63.94

63.83
63.60

55.87 50.79 44.20
51.32 43.53 39.68

51.91 46,33 42.01. 35.79
53.02 47.28 42.59 36.25

71,16 65.48 58.41 49.90
70.22 63.91 56.73 48.45

60.33 53.80 . 47.52 38.76
58.88 52.96 46.69 37.99

Data Entered By: SR Date: / 14/13/2006
Data Checked By:_'_e, • Date:.
Filename: GEKOI555 ADVANCED TERRA TESTING, INC.
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Appendix B

Geotechnical Testing Results

June 15, 2006



I eotechniicalfEngineering JUN 6
IliL Group, Inc.

June 15, 2006

S.M Stoller Corporation
2597 B % Road
Grand Junction, CO 81503

Attention: Mr. Rex Sellers
Senior Contract Adviser

Subject: Geotechnical Testing Services
Cresent Junction
Utah Disposal Site
GEG Job No. 2,165

Dear Mr. Sellers,

a As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing services for the subject project. The laboratory tests were performed
on samples obtained by others. Laboratory tests performed were determined by S.M
Stoller Corporation. Tests performed include hydraulic conductivity and phased triaxial,
these are presented on Table I and Figs. 5 through 7.

Hydraulic Conductivity

Hydraulic conductivity was performed in general accordance with ASTM Test
Method D5084. Cell, pore pressures and gradient for pore pressures were determined
by S.M. Stoller.

Triaxial Compressive Strength

Triaxial compressive strength tests were conducted in general accordance with
ASTM Test Method D4767. Phased triaxial pressures were determined by S.M. Stoller.

*Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 fax (970) 245-7115 4 geotechnicalgroup.com
a 2308 Interstate Avenue, Grand Junction, Colorado 81505

,:• -: - .'; : C . . . . .... .,: .. ;' ,"...• .•..,,. .... ,. :. .. ', '•.' .. ,. . '.." .V. * : . . ' . .. '-.., - ,



Creaent JIu n tion
GEG Job No. 2,165
Page 2 of 2

0
We believe the laboratory study was performed and this letter was prepared in a

manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this time. No other warranty, either express or
implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

Robert W. Anderson
Project Geologist

RWA:lc
(3'copies sent)



Geotechnical

II :oup, Inc.

Job No. 2,165

TABLE I
SUMMARY OF LABORATORY TEST

RESULTS

Hydraulic Conductivity
HOLE DEPTH (feet) B =% Permeability cm I sec o (deg) C (psi)

effective effective

152 23 95 1.4xl0" 2.31 24.2

153 3,5 96 9.31x10.1, 0 37.9

156 12 100 1.32x10" 0 30,7

t I 4*

I I t 4-

r I t 4

1 I I 4 I.

1 I t 4 4

1 I I 4 4

1 I I 4 4

l I I 4 4

1 I 1 4 4

1 I 1 4 4.

I 9 1 4.

t t 4 .4
I I 1 4

1 I 4 4
-- j -- 4-

L L __________ L _____________ J _______ ±

Page 1 of 1



40

Total _~Effective

C, si 1.6.1 2.31 --

de 18.9 24.2
Tan6) . 0.34 0.45

iL H -- I, .

..L.. '.._I I
- F - I.*

J-- 1
4 ~- ,~-w 'fH4- i'a

0.

(t~

I , j I I

'4
lltt

i-i! i , ,. it
I I i , I

-- L . I "l • I i . . . . . . . . .

-i-H-I-li I. 4+2 1117
r

~2~j7f~

I II I

m.p ,..i

H--I'iii -ri i!
,r.- •'J -n- I> " -_ .
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Total Normal Stress, psi
Effective Normal Stress, psi - - -

. . . .. . . . . . I ml30

25
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-I-I-t-I Sample No. 1 2 3 4
Water Content, % 13.1 13.1 13,1 13.1
Dry Density, pcd 112.2 112.2 112.2 112,2
Saturation, % 72.9 72.9 72.9 72.9
Void Ratio 0.4746 0.4746 0.4746 0.4746
Diameter, in. 1.92 1.92 1.92 1.92
Height, in. 4.00 4.00 4.00 4.00

La

En

4-!
/ I 3

Water Content, %
Dry Density, pcI
Saturation, %
Void Ratio
Diameter, in.
Height, in.

17.9
112.2
100.0

0.4746
1.92
4.00

17,9
112.2
100.0

0.4746
1.96

- 3.85

17.9
112.2
100.0

0.4746
2.03
3.57

1, -

16
0,47

2.12
3.29~AH-I-I -

11 I?
I ldl

tn

. . 2.5 ' 7.S 10

Axial Strain, %

Type of Test:
CU with Pore Pressures

Sample Type: Remolded at 92% of ASTM D1557
Description: Weathered Shale

Strain rate, in./min.
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Total Pore Pr., psi
Ult. Stress, psi

Total Pore Pr., psi
41 Failure, psi
63 Failure, psi

0.03
28.4
31.1.

8.6
30.3

0.03
29.0
35.1

8.7
33.6

0.03
31.2
42.6
14.4
37.5

0.03
36.1
49.2
18.3
41.1

9.4
0.8

10.2 19.5 26.4
1.5 5.1 8.1

LL= 33 PL=21 Pi. 12
Assumed Specific Gravity= 2.65
Remarks: B= 95%, Hydraulic Conductivity

1,4xlOV-12

Fig. 5

Client: S.M. Stoller

Project Crescent Junction

Location: Crescent Junction

Sample Number: 152 Depth: 23

Proj. NO.: 2,165 Date Sampled:

Il Gop I- i,,

Tested By: RWA
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Client: S.M. Stoller

Project. Crescent Junction
Location: Crescent Junction Depth: 23 Sample Number: 152
Project No.: 2,165 Fig. 5A , Geotechnical Engereering Group, Inc.

Tested By: RWA
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Total Normal Stress, psi
Effective Normal Stress, psi - - -

-0

60

--1- -4-
H-7

4_1
40 

+-1 14--
4-- 3

30

20 2
I E:

10

0

Sample No. 1 2 3

Water Content, % 12.5 12.5 12.5
- Dry Density, pcf 102.4 102.4 102.4

.• Saturation, % 52.7 52.7 52.7
Void Ratio 0.6342 0.6342 0.6342
Diameter, in. 1.94 1.94 1.94
Height, in. 4.00 4.00 4.00

Water Content, % 23.7 23.7 23.7
Dry Density, pcf 102.4 102.4 102.4
Saturation, % 100.0 100.0 100.0
Void Ratio 0,6342 0.6342 0.6342
Diameter, In. 1,94 2.01 2.07
Height. in. 4.00 3.72 3.52

I)

0 .;

Axial Strain, %

. 10

Strain rate, in./min.
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Total Pore Pr., psi
Ult. Stress, psi

Total Pore Pr., psi

ii Failure, psi
U3 Failure, psi

0.03
27.2
35.5
10.1
31.7

0.03
26.1
42.5
19.6
35.9

0.03
29.3
49A4
32.3
39.8

Type of Test:
CU with Pore Pressures

Sample Type: Remolded at 85% of ASTM D1557

Description: Sheet Wash

13.9 26.2 41,9
3.8 6.6 9.6

LL= 23 PLf 18 P1= 5
Assumed Specific (3ravity= 2.68
Remarks: B- 96%, Oydraulic Conductivity

9.31x10^-10

Fig. 6

Client: S.M. Stoaler

Project: Crescent Junction

Location: Crescent Junction

Sample Number: 153 Depth: 3.5

Proj. No,: 2,165 Date Sampled:

I E I nEr~.ieer ing
Il•k: Groulp. lInv.

ii

Tested By: RWA
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Stress Paths: Total Effective - - -

Client; S.M. Stoller
Project Crescent Junction
Location: Crescent Junction Depth: 3.5 Sample Number: 153
Project No.: 2,165 Fig. 6A Geotechnical Engereering Group, Inc.

. Tested By: RWA
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.Total Normal Stress, psi
Effective Normal Stress, psi - - -

flu i-Ht
.- 501

1.--44F
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A)
An

Sample No. 1 2 3

Water Content, % 11.2 11.2 11.2
Dry Density, pcf 111.0 111.0 111.0
Saturation, % 60.9 60.9 60.9
Void Ratio 0.4851 0.4851 0.4851
Diameter, in. 1.94 1.94 1.94
Height, In. 4.00 4.00 4.00

Water Content. % 18.4 18.4 18.4
Dry Density, pcf 111.0 111.0 111.0
Saturation, % 100.0 100.0 100.0
VoId Ratio 0.4851 0.4851 0.4851
Diameter, in. 1.94 1.97 2.05
Height, in. 4.00 3.86 3.58

' 30 _. l ,

20 i t

2

Ii-1-t "'1 •'•- I I I

nl
a 2.5 5

Axial Strain, %

7.5 10

Strain rate, in./min.
Back Pressure, psi
Cell Pressure, psi
Fail. Stress, psi

Total Pore Pr., psi
Ult. Stress, psi

Total Pore Pr., psi
a1 Failure, psi
63 Failure, psi

0.03
28.2
35.4

9.5
30.7.

0.03
27.8
42.3
16.2
34.5

0.03
31.5
49.4
32.7
35.8

Type of Test;
CU with Pore Pressures

Sample Type: Remolded at 85% of ASTM D1557
Description: Eolian

14.2 24.0 46.3
4.7 7.8 13.6

LL=19 PL.17 PI= 2

Assumed Specific Gravity= 2.64

Remarks: B- 100%, Hydraulic Conductivity

1.32x10^-8

Fig. 7

Client; S.M. Stoller

Project: Crescent Junction

Location: Crescent Junction

Sample Number: 156 Depth: 12

Proj, No.; 2,165 Date Sampled:

Cee ieh'aicaline
KnIun.eu,..'l.u=g

Tested By: RWA
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Project No.. ,6 Fg Geotechnical Engereering Group, Inc.

.Tested By: RWA
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August 14, 2006



Geotechnical

Group, Inc.

August 14, 2006

S.M Stoller Corporation
25975 % Road
Grand Junction, CO 81503

Attention: Mr. Rex Sellers
Senior Contract Adviser

Subject: Geotechnical Testing Services
Crescent Junction
Utah Disposal Site
GEG Job No. 2,165

Dear Mr. Sellers,

As requested, Geotechnlcal Engineering Group, Inc. (GEG) has performed
laboratory testing services for the subject project. The laboratory tests were performed
on a sample obtained by others. Laboratory tests performed were determined by S.M
Stoller Corporation. Tests performed include retesting of sample TH-154 at 20 feet for
hydraulic conductivity and phased traxial, these tests are presented on Table I and Fig.
3.

Hydraulic Conductivity

Hydraulic Conductivity was performed In general accordance with ASTM Test
Method 05084, Cell, pore pressures and gradient for pore pressures were determined
by S.M. Stoller.

Triaxial Compressive Strength

Geotechnical, Environmental and Materials Testng Consultants
Grand Juncton - Montrose - Moab - Crented Butte

(970) 245-4078 a fax (0?0) 245-7115 0 geotechnIcalgroup.com
.2308 Interstate Avenue, Grand Junction, Colorado 81505

LOO/OOIA xvi O: o0 Soo z~/01/80



Crtsent Junluon
GEG Job No. 2Z165
Page 2 of 2

Triaxial compressive strength tests were conducted in general accordance with
ASTM Test Method D4767. Phased triaxial pressures were determined by S.M. Stoller.

We believe the laboratory study was performed and this letter was prepared in a
manner consistent with that level of care and skill ordinarily used by geotechnical
engineers practicing in this area at this tIme. No other warranty, either express or
Implied, is made. When we may be of further service or answer any questions from a
geotechnical or construction materials point of view, please call.

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

Reviewed by:

robtr. Anderson
Project Geologist

RWA:I0
(3 copies sent)

Norman W. Johnston P.E
Project Geologist

LOc/~OQI~1 XVi o~:go SoO~/~t/8OXVJ OZ!90 80OZ/V .L/80



Gotechnical

INKIrzp,;In.
Job No. 2,15

TABLE I
SUMMARY OF LABORATORY TEST

RESULTS

HOLE
Hdinuli C ,ducivity

DEPTH (feet) Pwymeabifty cm / sec 0 (dog)
effective

C (psi)
effective

1 4' 4'

154 20 95 1.34x1O- 23.1 . 1.12

PFae I of I

L 00/POI 0v ov0 So0vLxVj OZ'90 sooz/VL/80
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I

A

U,

Total Normal Stress, psi
Effwdive Normal Stre, psi - --

- I
3

I.
t
C

C

20

Sample No. 1 2 3
Water Conte, % 13.1 13,1 13.1
Dry Density, pf 110.6 110.6 110.6
Saturation, % 66.0 66.0 66.0
Void Ratio 0.5415 0.5415 0.5415
Diameter, in. 1.94 1.94 1.94
Height, in. 4.00 4.00 4.00
Water Content, % 19.8 19.8 19.8
Dry Density. pcf 110.6 110.6 110.6
Saturation, % 100.0 100.0 100.0
Vold Ratio 0.5415 0.5415 0.5415
Diameter, in. 1.94 1.99 2.04
Heght, n. 4.00 3.80 3.60

r J)
2

4thl

I

0I!1 1.5 p 4.5 6

Strain rate, in./min,
Back Pressure, psi
Coll Pressure. psi
Fall. Stress, psi

Total Pare Pr., psi
Ult. Sraass, psi

Total Pore Pr., psi
'& Failure, psi
U3 Failure, psi

0.03
29.2
35.7
'6.1.
33.4

0.03
29.1
42.7
15.7
37.3

0.03
29.5
57.1
24.1
40.9

Axial Strain, %

Type of Teat
CU with Pore Pressures

Sample Type: Remolded at 92% ofASTM DI $57
Description: Weathed Shalk

LL-= 38 PL= 18 PFi 20
Spectfa Gravity= 2.73
Remarks: B-95%, Hydraulic conductivity 1.34 X

10A-9 cm/sea

Fig. 3

8.4
2.3

21.1 40.3
5.4 16.2

Client: S.M. Stoller

Project- Crewut Junction

Location: Crescent Junction

Sample Number. Retest 154 Depth: 20
Proj. No.: 2,165 Dat. Sampled:

CeteeIuaI

Ikb Group. Ic...

Tested By: RWA Checked By: NWJ

too/soot xvd o~:so sooun/aox" X Z:l 90 900•!OtL/80
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p. psi
Stres Path*; Total - Effbti- --

Client: S.M. StoLlcr 2
ProjectL Cr•cent Junction
Location: Cresent Junction Depth: 20 Utmple Number. Retest 154
Project No.: 2,165 Fig. 3A Geotechnical Engereering Group, Inc.

Tested By: RWA Checked By; tWL
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FAX TRANSMITTAL SMEET

Geotechnical
[kEnginee ring

IILGroup, Inc.

Date: 6./:/zoc,
Geotechnical, Environmental and Materiels Testing Consultants From:

To: r . .,
2308 Interstate Avenue

Grand Junction, CO 81505 Company: + " '- c-.r

(970) 245-4078 U fax (970) 245-7115 Fax Number: -7,,

Page.: ( (including cover)

Project:

Re:

Comments:

Hard copy to follow? W No U.S. Mall Federal Express

Copies to: __

If you do not receive all of the described material, please telephone (970) 245-4078

CONFIDENTIALITY NOTICE:
Information transmitted with this FAX is intended only for the use of the addressee. This transmittal

may contain information that Is privileged, confidential, and exempt from disclosure under applicable law. If
you are not the intended recipient, any dissemination, distribution, or copying of this communication is
strictly prohibited. If you have received this transmittal in error, please notify us immediately by telephone

I

and return all pages to us by the U. S. Postal service to the address shown above. Thank you.

±00/LOOI00 Xv. o0:90 900o/O.L/80



I G o t rh n go H y d r a n.)b Name: &"~cA.4 T,'~~
Sample Locatlow.

SS f1 ON

AIic Conductivity A. AM D6084

Job No,;___
Depttc'

Technkicflam Dow______Vue

______ ~Lab Number.____
£. N

MDDo(pe:) __ % ..OMC (%):___"_,
Compaction Molfwd-.______________

DD (Pcf:_I1____M__),II
Test mettmd: G (Falll% Head/Rizif Tall)

% comr. 9,A-

I

Temp (C) =____

a, (mi) = 1.97E-05 In;

ac. (M2) - 1.97E-05 " -

L (m) =
A (in) =

RT
k** (mds) = ______
k- (mls) =_

Void Ratio:
Pore Volume (cc): _ .

Volume Flowed (cc);
Pore Volumes Flowed:

Back Pressur&" (pli): -

Confining Pressure' (p)i):
Max. Stress (pl):_. Min. Stess (psi): -Aveti

Remarks: Pore Volume eatimated from final moilture content,

SM Fif. IS

LOQ/LOO~J
xv:i OZ:90 900O~~L/8O



Appendix D

Geotechnical Testing Results

September 20, 2006



Geotechnical
I Engineering

I Group, Inc.

September 20, 2006
9

S.M Stoller Corporation
2597 B % Road
Grand Junction, CO 81503

Attention: Mr. Rex Sellers
Senior Contract Adviser

Subject: Geotechnical Testing Services
Crescent Junction
Utah Disposal Site
GEG Job No. 2,165

Dear Mr. Sellers,

As requested, Geotechnical Engineering Group, Inc. (GEG) has performed
laboratory testing services for the subject project. The laboratory tests were performed
on a sample obtained by others. Laboratory tests performed were determined by S.M
Stoller Corporation. Tests performed include of samples TH-1 526 at 23 feet, TH-1 54B
at 12 feet and TH-156B at 12 feet for hydraulic conductivity. These tests results are
presented on Table I,

Hydraulic Conductivity

Hydraulic conductivity was performed in general accordance with ASTM Test
Method D5084, Cell, pore pressures and gradient for pore pressures were determined
by S.M. Stoller.

We believe these laboratory tests were conducted in a manner consistent with
that level of care and skill ordinarily used by geotechnical engineers practicing in this
area at this time. No other warranty, express or implied, is made. If we can be of
further service in discussing the contents of this report or the analysis, please call,

Geotechnical, Environmental and Materials Testing Consultants
Grand Junction - Montrose - Moab - Crested Butte

(970) 245-4078 fax (970) 245-7115 * geotechnicalgroup.com
2308 Interstate Avenue, Grand Junction, Colorado 81505

......



Cresent Junction
GEG Job No. 2,165
Page 2 of 2

Sincerely,
GEOTECHNICAL ENGINEERING GROUP, INC.

Reviewed by:

Robert W. Anderson
Project Geologist

RWA:NWJ:mh
(3 copies sent)



Geotechnical

jkEngineerlng
ImGroup, Inc.

Job No. 2,165

TABLE I
SUMMARY OF LABORATORY TEST

RESULTS

Hydraulic Conductivity
HOLE DEPTH (feet) B =% Permeability cm i sec

152B 23 100 1.7x10"b

154B 12 97 1.1x10"1

156B 12 96 3.0x1"O'

-.. ,7

I. _____ I _____ I _______

I. I 9

t 1 9

t I I

I I

t I I

I I I

Page 1 of 1



Ceotechnical
l lEngineerrng

Ihk Group, inc.

Jot Name: -17 - T "
Sample Location: . g

Oescrition:

Hydraulic Conductivity ASTM D5084

Depth: ;.e
Technician: _ _ Date:

Lab Number:

MOD (pct): OMC (%): /-,,Z .
Compaetion Method: 'e"IoM

Sample Height. intlallfinal (In) Sample Diameter, initia

#1 Top
#2 Middle

#3 Bottom
#4 Average

Average Initial Wet Mass (g)

DO (pr): MMC (%):

Test Method: C (Falling Head/Rising Tail)
% comp:L "M

Moisture
Initial Fin'al

Tare Mass (g) _

Tare and Wet_(g)
Tare and Dry (g)

B-Coefficienl

_; en

72' 2 Ba

a. ) FL ~ n. w

Hydraulc onductiviy,

CE '15 -

t o 

. 0 a D . 10- 
i

- 3 D .0 

_ _ __41-

iLý3 1~L. L a ,~ __ _

L;ýP' j3 Q,*ý __

h
F

5-p.

Temp (C) = _ _

ai, (Mi) = 1.97E-05

"a.t (m2) !.97E-05

A (mi) =

RT =

k** (m/s) =

k2o (m/s) =
Void Ratio:

Pore Volume (cc):
Volume Flowed (cc):

Pore Volumes Flowed:
Back Pressure* (psi):

Confining Pressure* (psi):
Max. Stress (psi): Min. Stess (psi): 'Average for duration of test. "Average for last four readings.

Remarks: Pore Volume estimated from final moisture content.

SM Fig. 1I

.1. ., '.I .. ; -:- ';' * " -' %7 V ý;-. .. . . ý., ... . .. ....



Gootachnical
Eglneeynnv

Name: LAgggtL2b mple Location:~~
ascrition:

Hydraulic Conductivity ASTM D5084

,_____3 _ Tachln: #a Date:
Depth: J Lab Number_

MDD (pc: _ OMC (%): 1,7-- DO (pct):
Compaction Method:

Sample Height, intialflinal (in) Sample Diameter.,initialffinal (in)
#1 Top
#2 Middle
#3 Bottom
#4 Average

ZAverage _ Initial Wet Mass (g):

Mc (%): 12
Test Method: C (Falling HeadlRising Tail)

% Comp:

Moisture

Initial Final
Tare# *

Tare Mass (g)
Tare and Wet (g)
Tare and Dry (9) _

B-Coefficient

0. 1. L. 0.

0C 0:: r .,z

~e ~ ___>

> L L £~

Hyd~rau~lc onductivit -

E Aj
.0 4~ ) - El

-a MM 0 0)

L,~ V0_9 7 t M_ L_ ___3 L

9q. )4- &Z.1 ZL' -A-A__

91tX P7-. 92i 5 -7 1.L- Y .16 .. a -&-_ __

lg A7' :)?,Q ( I6? __

.1 2 q, 17!$-''L I • 3 - _ _ - _ _I

RH---- I~RJ/
__ __ I __ ~ __ I _ _ __ 7".21 I.32). K

j

Temp (C) _ _•

2ain (m )!n 1.97E-05

a.. (mi) = 1.97E-05

A (mi) =2

Iz (m/s)=
k20 (MlS)__ ___

Void Ratio:
Pore Volume (cc):

Volume Flowed (cc):
Pore Volumes Flowed:

Back Pressure* (psi):
Confining Pressure" (psi):

Max. Stress (psi): Min, Stess (psi):

r

/

,'- - -| .. . .- - -

L±ý ý;• •o, t ý , -3.70 !,IV . '

-IDo 3 .. o -'..• 2. ,( -.(

o1 0, , .

U~ver14 for41 d1t.o of test

*Average for duration of test. -Average for last four readings.

Remarks: Pore Volume estimated from final moisture content.

SM Fig. 16

.... **.*** . .~



Geotechnical
gneeringII k Group Inc.

Job Name:

Sample LoCation: Of_
Descrition:

Hydraulic Conductivity ASTM D5084

.2/66 Technician' ?6,A, Date:
' Depth:_ 4,Lab Number: ._____

MCO (Ptc-•iO Metd
Compaction Method:

OMC(%): /,- DD (pcf): MC (%).__ _/,ZC
Ten;t Method: 0 (Falling Head/Rising Tail)

qW
% Comnp. _____

-. B-Coefficient

U~0 0 Q-L

_ _ _1_ _LA .LLf Q_ M

Et. ~~__

Hydraulic Conductivity

A 0, 06 W EL Id

f L Yk 3AJ-. 4C')_J

1I'. "2 I ý? , -ý 0• !O I- -ý- /0 l(nA-
-• 1.

i .. __E
IN,. 1ýr 1 Z13. 0 94es ( I,. ?. 10•,,9

I~ ~ ~ ~ ~~, * 0 4 *~4~-4..~-4

1 -111176 0 1 _113-
*~'1 - ~

J,tlsz7.l -i 4 ,I Cý 'L- 14 A rl f /ý 4 1 ,

" I

Temp (C) =
aj, (mi) = 1.97E-05

ao0 4 (m 2) = 1.97E-05
"L (m) =.

A(rn2 )~ ____

RT=

k** (mis) --
k2o (mIs) =
Void Ratio:

Pore Volume (cc):
Volume Flowed (cc):

Pore Volumes Flowed:
Back Pressure* (psi):

Confining Pressure* (psi):
Max. Stress (psi): Min. Stess (psi):

q//L

ZL ~ L -111 --

ýs5k -j

*Average for duration of test. **Average for last four readings.

Remarks: Pore Volume estimated from final moisture content.

Remarks: Pore Volume estimated from final moisture content.

2-Z
SM Fig. 1"'



tsamecnin
n~eL OCgtlorn:

GritoupnIc

Hydraulic Conductivity ASTM 05084

Job NO.: _____________Te~ncl~cani*

Dep~th"
Date; ______

Lab Number.-______

MDD (pefl: OMC (%):
CompaCtion Met•:ocl:

ISample Height. intial/fInal (in) I mle Diameter- inI

DD (0cf): MC (%):
Test Method: C (Friling Head/Risn`gTaill

% Comp;

B-Coeff icient

zR IA 
C nd

-MO J. 0s0
0~4 0 I'ýAfl~ 
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