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1.0 TRANSMITTAL

This document represents a transmittal of data that is intended to fill data gaps in the Preliminary
Borrow Source Materials Investigation Leach Ore and Waste Rock Stockpiles (SMBI), which was
submitted to the New Mexico Environment Department (NMED) and Mining and Minerals Division
(MMD) in October 2005. The SBMI is intended to fulfill Condition 79 of DP-1341 and Condition
L.5 of the Permit Revision 01-1 to Permit No. GRO10RE. In the October 2005 SBMI report, Phelps
Dodge Tyrone, Inc. (Tyrone) committed to providing additional drilling and soil hydraulic analyses

by January 31, 2006. Specifically, this addendum provides:

1) Revised drill hole location map showing the actual location of the drill holes (Figure 2R),
2) Revised cross-sections for the 5A Stockpile based on newly acquired drilling and geologic
descriptions (Figure 3R),

3) Dirill logs prepared by the Tyrone geology staff (Appendix D) and ,

4) Additional soil hydraulic properties data (Appendix E).
These data are intended to augment the October 2005 SBMI. The supplemental drilling on the 5A
stockpile indicates that materials with mixed character (Gila Conglomerate, leached cap, and sulfides)
may occur within the stockpile. The far southern end of the stockpile appears to be relatively free of
mixed materials and suggests that additional volume could be recovered in this area. However,
because of the uncertainty of the exact distribution and character of the materials in the lower lifts of
the 5A stockpile, Tyrone does not intend to modify the October 2005 estimates of the volume of
cover materials at this time. The potential occurrence of mixed materials, which could be acid-
forming, suggests that field monitoring should be implemented during the excavation of the 5A

Stockpile for cover materials.
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APPENDIX E

SOIL HYDRAULIC PROPERTIES LABORATORY REPORT



LLaboratory Report for

Golder Associates, Inc.
Project # 053-2016

Tyrone Supp. Borrbw Mat. Investigation

December 31, 2005

Daniel B. Stephens & Associates, Inc.

6020 Academy NE, Suite 100 + Albuguergue, New Mexico 87109



December 31, 2005

Mr. Doug Romig

Golder Associates, Inc.
4910~ A Alameda Blvd. NE
Albuquerque, NM 87113

Re: DBS&A Laboratory Report for Golder Associates, Inc.
Project # 053-2016; Tyrone Supp. Borrow Mat. Investigation

Dear Mr. Romig:

Enclosed is the final report for the Golder Associates, Inc., Project # 053-2016; Tyrone Supp.
Borrow Mat. Investigation samples. Please review this report and provide any comments as
samples will be held for a maximum of 30 days. After 30 days samples will be returned or

disposed of in an appropriate manner.

All testing results were evaluated subjectively for consistency and reasonableness, and the results
appear to be reasonably representative of the material tested. However, DBS&A does not
assume any responsibility for interpretations or analyses based on the data enclosed, nor can we
guarantee that these data are fully representative of the undisturbed materials at the field site.

We recommend that careful evaluation of these laboratory results be made for your particular

application.

The testing utilized to generate the enclosed final report employs methods that are standard for
the industry. The results do not constitute a professional opinion by DBS&A, nor can the results
affect any professional or expert opinions rendered with respect thereto by DBS&A. You have
acknowledged that all the testing undertaken by us, and the final report provided, constitutes
mere test results using standardized methods, and cannot be used to disqualify DBS&A from
rendering any professional or expert opinion, having waived any claim of conflict of interest by

DBS&A.

We are pleased to provide this service to Golder Associates, Inc. and look forward to future
laboratory testing on other projects. If you have any questions about the enclosed data, please do

not hesitate to call.

Sincerely,

DANIEL B. STEPHENS & ASSOCIATES, INC.
LABORATORY / TESTING FACILITY

e =<
Joleen Hines

Laboratory Supervising Manager

Enclosure
Daniel B. Stephens & Associates, Inc.
6020 Academy NE, Suite 100 505-822-9400

Albuguerque, NM 87109 FAX 505-822-8877
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Daniel B. Stephens & Associates, Inc.

Summary of Sampie Preparation

Target Remold

Densities ' Actual Remold Data
Maximum * Gravimetric Dry Bulk Percent of Target
Dry Bulk Density Moisture Content Density Dry Bulk Density
Sample Number (glcm®) (%, 9/g) (g/cm®) (%)
TP5A7 1.40 10.9 1.39 99.3%
TP5A8 1.40 ' 10.5 1.39 99.5%

TP5A21 1.40 10.3 1.40 100%




Daniel B. Stephens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk Density
Wet Bulk Density and Calculated Porosity

Initial Moisture Content Dry Bulk WetBulk Calculated
Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm>fem®) (g/em®  (g/em®) (%)
TP5A7 10.9 15.2 1.39 1.54 47.5
TP5A8 10.5 14.6 1.39 1.54 47.4
TP5A21 10.3 14.4 1.40 1.54 47.3

NA = Not analyzed



Daniel B. Stepliens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Kat Method of Analysis
Sample Number (cm/sec) Constant Head Falling Head
TP5A7 3.4E-03 X
TP5A8 1.8E-02 X

TP5A21 2.2E-02 X




Daniel B, Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Sample Number

a (cm™) N (dimensionless) 0, 0,
TP5A7 0.0765 1.2400 0.0000 0.3119
TPSAS 0.1113 1 .24;| 6 0.0000 0.3388
TP5A21

0.5936 1.2010 0.0000 0.4190




Daniel B. Stephens & Associates, Inc.

Summary of Caiculated Unsaturated Hydraulic Properties with Gravel
Corrections

Sample Number Ksat 0; 0, 0,
TP5AT7 1.8E-03 0.0811 0.1663 0.0000
TP5A8 8.5E-03 0.0693 0.1609 0.0000

TP5A21 9.8E-03 0.0641 0.1865 0.0000



Daniel B. Stephens & Associates, Inc,

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number {-cm water) (%, cmom®)

TP5A7 0 31.2
11 28.0
41 22.2
82 19.8
510 13.5
7547 6.5
851293 1.9
TP5A8 0 334
9 30.8
42 215
82 19.4
510 13.4
7750 6.6
851293 2.1
TP5A21 0 41.9
9 29.4
42 21.4
82 19.0
510 14.6

8464 7.0

851293 2.5




Laboratory Data and
Graphical Plots



Initial Properties



Daniel B. Stepliens & Associates, Inc.

Summary of Initial Moisture Content, Dry Bulk‘Density
Wet Bulk Density and Calculated Porosity

initial Moisture Content

Dry Buk Wet Bulk Calculated

Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, em’fem®) _ (g/em®)  (a/cm®) (%)
TP5A7 10.9 15.2 1.39 154 475
TP5A8 10.5 14.6 1.39 1.54 47.4
TP5A21 10.3 14.4 1.40 1.54 47.3

NA = Not analyzed



Steplhens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Golder Associates, Inc.
Job Number: LB05.0243.00
Sample Number: TP5AT
Ring Number: NA
Depth: NA

Test Date: 24-Oct-05

Field weight* of sample (g): 333.94
Tare weight, ring (g} 116.03
Tare weight, cap/plate/epoxy (g): 0.00

Dry weight of sample (g): 196.46

Sample volume (cm®); 141.33
Assumed particle density: 2,65

Initial Volumetric Moisture Content (% vol); 15.2
initial Gravimetric Moisture Cortent (% g/g): 10.9
Dry bulk density (glcm®): 1.39

Wet bulk density (g/cm®): 1.54

Calculated Porosity (% vol): 47.5

Percent Saturation; 31.9

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by: T. Bowekaty
Checked by: J. Hines



. Stephens & Associates, Inc.

_ Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Golder Associates, Inc.
Job Number: LB05.0243.00
Sample Number: TP5AS8
Ring Number: NA
Depth: NA

Test Date: 24-Oct-05

Field weight* of sample (g): 337.90
Tare weight, ring (g). 121.52
Tare weight, cap/plate/epoxy (g): 0.00

Dry weight of sample {g): 195.82
Sample volume (cm®): 140.52
Assumed particle density: 2.65

Initial Volumetric Moisture Content (% vol). 14.6
Initial Gravimetric Moisture Content (% g/g): 10.5 |

Dry bulk density (g/cm®): 1.39

Wet bulk density (g/cm®): 1.54

Calculated Porosity (% vol); 47.4

Percent Saturation: 30.9

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by: T. Bowekaty
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Data for Initial Moisture Content,
Bulk Density, Porosity, and Percent Saturation

Job Name: Golder Associates, Inc.
Job Number; LB05.0243.00
Sample Number: TP5A21
Ring Number: NA
Depth: NA

Test Dats: 24-Oct-05

Field weight* of sample {g): 339.45
Tare weight, ring (g). 121.92
Tare weight, cap/plate/epoxy {g): 0.00

Dry weight of sample (g): 197.20
Sample volume {ecm®); 141.12
Assumed particle density: 2.65

initial Volumelric Moisture Content (% vol). 14.4
Initial Gravimetric Moisture Conlent (% g/g): 10.3
Dry buik density (glem®): 1.40

Wet bulk density (glcm®): 1.54

Calculated Porosity (% vol): 47.3

Percent Saturation: 30.5

Comments:

* Weight including fares
NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by: T. Bowekaty
Checked by: J. Hines



Saturated Hydraulic
Conductivity



Daniel B. Stepltens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Ksat Method of Analysis
Sample Number (cmisec) . Constant Head Falling Head
TP5A7 | 3.4E-03 X
TP5A8 1.8E-02 X

TP5A21 2.2E-02 X




Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Golder Associates, Inc. Type of water used: TAP
Job number: LB05.0243.00 Collection vessel tare {g): 4.62
Sample number: TP5AT7 Sample length (cm): 7.61
Ring Number: NA Sample diameter (cm). 4.86
Depth: NA Sample x-sectional area (cm?): 18.57
Temp Head Q+ Tare Q Elapsed Ksat Ksat @ 20°C
Date Time {°C) {cm) (g) (cm3) fime (sec) (cmisec) {cm/sec)
Test# 1: .
02-Nov-05  09:23:44 20.5 3.5 6.3 1.7 60 3.3E-03 3.3E-03
02-Nov-05  09:24:44 '
Test# 2:
04-Nov-05  13:53:21 21.0 1.0 10.0 5.4 588 3.8E-03 3.7E-03
04-Nov-05  14:03:09
Test# 3:
06-Nov-05  14:48:33 21.0 25 8.2 3.6 176 . 3.3E-03 3.2E-03

06-Nov-05  14:51:29

Average Ksat (cmfsec): 3.4E-03

Velocity vs. Hydraulic Gradient

1.60E-03
1.40E-03 3 L
1.20E-03 §
1.00E-03 3
8.00E-04 :
6.00E-04 3
4.00E-04
2.00E-04 A
0.00E+00 +———— e .
0.12 0.17 0.22 0.27 0.32 0.37 0.42 0.47

Hydraulic Gradient (cm/cm)

Velocity (cm/s)

.......

Comments:

Laboratory analysis by: M. Carrillo
Data entered by: M. Carrillo
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Golder Associates, Inc. ' Type of water used: TAP
Job number: LB05.0243.00 Collection vessel fare {g): 11.54
Sample number: TP5A8 Sample length {cm): 7.64
Ring Number; NA Sample diameter (cm). 4.84
Depth: NA Sample x-sectional area (cm?): 18.39
Temp Head" Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time: {°C) (cm) {(g) (cm®) time (sec) (cm/sec) {cm/sec)
Test# 1:
03-Nov-05  12:21:18 21.0 - 4.0 32.8 21.2 113 1.9E-02 1.9E-02
03-Nov-05 12:23:11
Test# 2:
04-Nov-05  09:19:49 20.5 55 20.5 9.0 36 1.9E-02 1.9E-02
04-Nov-05  09:20:25
Test # 3:
04-Nov-05  13:55:28 21.0 3.5 20.2 8.7 57 1.8E-02 1.8E-02
04-Nov-05  13:56:25
Average Ksat (cm/sec); . 1.8E-02
Velocity vs. Hydraulic Gradient
1.60E-02 -
- 42— S
g 120EQRFI— et
8 1.00E-02 34— | SRPETEE R
2 B8.00E-03 ;- ‘
g 6.00E-03 3
© 4.00E-03 ]
2 00E-03
0.00E+00 g e —r
0.45 05 0.55 0.6 0.65 07
' Hydraulic Gradient (cmfem)
Comments:

Laboratory analysis by: M. Carrillo
Data entered by: M. Carrillo
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Golder Associates, Inc. Type of water used: TAP
Job number: LB05.0243.00 Collection vessel tare {g): 11.30
Sample number. TP5A21 Sample length (cm); 7.65
Ring Number: NA Sample diameter (cm); 4.85
Depth: NA Sample x-sectional area {cm?); 18.46
Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) (cm) (a) (cm®) time (sec} (cm/sec) {cm/sec)
Test#1:
03-Nov-05  12:24:05 21.0 42 331 21.8 100 2.1E-02 2.1E-02
03-Nov-05  12:25:45
Test#2;
03-Nov-05  16:12:10 = 21.0 3.0 259 14,6 a0 2.2E-02 2.2E-02
03-Nov-05  16:13:40
Test#3:
04-Nov-05  09:21:15 20.5 0.7 20.9 9.6 257 2.2E-02 2.2E-02

04-Nov-05  09:25:32

Average Ksat (cmisec): 2.2E-02

Ve!ocify vs. Hydraulic Gradient

1.40E-02
1.20E-02 : ——
1.00E-02 S
8.00E-03 ——
6.00E-03
4.00E-03 3

2.00E-03 1— @~
0.00E+00 +———r—————————— ey
0.05 0.15 0.25 0.35 0.45 0.55

Hydraulic Gradient {(cm/cm)

Velocity (cm/s)

Comments:

Laboratory analysis by: M. Carrillo
Data entered by: M. Carrillo
Checked by: J. Hines .



Unsaturated Hydraulic
Conductivity



Daniel B. Stepliens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Sample Number o (cm™) N (dimensionless) 0, 0,
TPBATY 0.0765 1.2400 0.0000 0.3119
TP5A8 0.1113 1.2416 0.0000 0.3388

TP5A21 0.5936 1.2010  0.0000 0.4190




Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties with Gravel
Corrections

Sample Number Ksat 0, 0, 8,
TPOATY 1.8E-03 0.0811 0.1663 0.0000
TP5A8 8.5E-03 0.0683 0.1609 0.0000

TP5A21 9.8E-03 0.0641 0.1865 0.0000



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Con’gent
Sample Number (-cm water) (%, cm’/cm®)

TP5A7 0 31.2
11 28.0
41 22.2
82 19.8
510 13.5
7547 - 6.5
851293 1.9
TP5A8 0 33.4
9 30.8
42 21.5
82 19.4
510 13.4
7750 6.6
851293 2.1
TP5A21 0 41.9
9 29.4
42 21.4
82 19.0
510 14.6
8464 - 7.0

8561293 2.5




Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple
(Main Drainage Curve)

Job Name: Golder Associates, Inc. Dry wi. of sample (g): 196.46
Job Number: 1.B05.0243.00 Tare wt.,, screen & clamp (g): 25.33
Sample Number: TP5AT Tare wt, ring (g): 116.03
Ring Number: NA Tare wt., epoxy (g): 0.00
Depth: NA Sample volume (cm®); 141.33

Saturated weight* at 0 cm fension (g). 381.87
Volume of water’ in saturated sample (cm®): 44.05
Saturated moisture content (% vol): 31.17
Sample bulk density (glcm®): 1.39

- Matric Moisture

Weight* Potential Content’

Date/Time (g) (-cm water) (% vol)
Hanging column: 07-Nov-05716:30  381.87 0.00 31.17
14-Nov-05/10:30  377.34 10.50 27.96
21-Nov-05114:50  369.26 40.50 2225
_ 28-Nov-05/14:40  365.86 81.50 19.84
Pressure plate: 04-Dec-05/10:00  356.83 509.90 13.45

Sample Settling Information™°*

Matric Percent Settled
Potential Settled  Bulk Density

(-cm water) (%) (glem®)
0.00 12.9% 1.57
10.50 NM NM
40.50 14.5% 1.59
81.50 17.9% 1.64
509.90 17.9% 1.64

Note:
Sample settling was measured periodically following hanging column and pressure plate

moisture refention points. These values were oblained by averaging several
measurements of loss in sample length, measured with @ hand caliper. Due to the uneven
nalure of samples as sellling occurs, these values should be considered as esfimales.

NS=No Settling
NM=Not Measured

* Weight including tares
' Assumed density of water is 1.0 glem®

Laboratory analysis by: M. Carrillo
Data enfered by: T. Bowekaty
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box
{Main Drainage Curve)

Job Name: Golder Associates, Inc.
Job Number: LB05.0243.00
Sample Number: TP5A7
Ring Number: NA
Depth: NA

Dry weight™ of water activify meter sample (g): 243.48
Tare weight, jar (g): 198.78
Sample bulk density (gfcm®): 1.39

Matric Moisture
Weight* Potential Content’
Date/Time {g) {-cm water) (% vol)
Waler Activity Meter: 07-Nov-05/13:57  245.56 7546.5 6.47
Dry weight™ of relative humidity box sample (g): 67.16
Tare weight (g): 39.93
Sample bulk density (g/cm®): 1.39
Matric Moisture
Weight* Potential Content’
Date/Time () (-cm water) (% vol)
Relative humidity box: 08-Nov-05/12:20 67.54 851293 1.95

Comments.

* Weight including tares
' Assumed density of water is 1.0 glem®

Laboratary analysis by: M. Carrillo/D. O'Dowd
Data entered by: T. Bowekaty
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: TP5A7
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Pressure Head (-cm water)
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Predicted Water Retention Curve and Data Points
Sample Number: TPSA7
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: TP5A7
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: TP5A7
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: TP5A7
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: TP5A7

Hydraulic Conductivity (cm/s)
A
S

TTT T T T T T T T T T PSSR T T T

1.E“12 T v T T TTIT
1.E-03 1.E-02 1.E01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06

Pressure Head (-cm water)



Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name:

Job Number:
Sample Number:
Ring Number:
Depth:

Split:

Golder Associates, Inc.
LB05.0243.00

TP5A7 (Grave! Corrected)
NA

NA

#10 (2.00 mm)

Uncorrected input values

3475
2083
1.39
2.65
3.4E-03
0.1520
0.3119
0.0000

*Theta initial (coarse): 0

Mass (coarse)(q):

Mass (fines)g):

Dry bulk density (fines)(g/cm®):
" "Density (coarse)(g/cm®):
Ksat value (fines)(cm/sec):
Theta initial (fines):

Theta saturated (fines):

Theta residual (fines):

*Theta saturated (coarse): 0
*Theta residual (coarse): 0
0

*Volume (coarse voids)(cm®):

Corrected Values

Density (composite)(g/cm3): 1.98

Ksat composite{cm/sec): 1.8E-03
;I'heta initial composite: 0.0811
Theta saturated cor‘hposite: 0.1663
Theta residual composite: 0.0000

Volumetric fraction of fines in composite: 0.533

Volumetric fraction of coarse in composite: 0.467

Volumetric fraction of voids in composite: 0.000

Volume (fines)(cm®): 1498.56

Volume (coarse)(cm®): 1311.32

Volume (composite)(cm®): 2809.88

Comments: '
*Assumed to be 2.65, unless measured.

*Values will be zero if the coarse fraction is assumed to hold no water in pores.

Date:
Data entered by:

30-Dec-05
D. O'Dowd

Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Predicted Water Retentidn Curve and Data Points
Sample Number: TP5A7 (Gravel Corrected)
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Daniel B, Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple
{Main Drainage Curve)

Job Name: Golder Associates, Inc. Dry wt. of sample {g); 195.82
Job Number: LB05.0243.00 Tare wi., screen & clamp (g): 25.82
Sample Number: TP5A8 Tare wt,, ring (g): 121.52
Ring Number: NA Tare wt., epoxy (g). 0.00
Depth: NA Sample volume (cm®): 140.52

Saturated weight* at 0 cm tension (g):; 390.15
Volume of water” in saturated sample (cm®): 46.99
Saturated moisture content (% vol): 33.44
Sample bulk density (glcm®): 1.39

Matric Moisture
Weight*  Potential Content’
Date/Time (@) {-cm water) {%. vol)
Hanging column: 04-Nov-05/17:25  390.15 0.00 33.44
11-Nov-05/ 16:55  386.51 9.00 30.85
18-Nov-05/15:40  373.44 41.50 21.55
. 28-Nov-05/14:30  370.44 81.50 19.41
Pressure plate: 04-Dec-05/10:00  362.03 509.90 13.43

Sample Settling Information™°*

Matric Percent Settled
Potential Settled  Bulk Density

(-cm water) (%) (g/em®)
0.00 8.6% 1.51
9.00 11.0% 1.55
41.50 17.4% 1.64
81.50 18.2% 1.65
509.90 18.2% 1.65

Note: _
Sariple seltfing was measured periodically folfowing hanging column and pressure plate

moisture refention points. These values were obtained by averaging several
measurements of loss in sample length, measured with a hand calfiper. Due fo the uneven
nature of samples as settling ocours, these values should be considered as estimales.

NS=No Settling
NM=Not Measured

* Weight including tares
T Assumed density of water is 1.0 g/iom®

Laboratory analysis by: M. Carrillo
Data entered by: T. Bowekaty
Checked by: J. Hines



Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box
{Main Drainage Curve)

Job Name: Golder Associates, Inc.
Job Number: LB05.0243.00
Sample Number: TP5A8
Ring Number: NA
Depth: NA

Dry weight™ of water activily mefer sample (Q): 257.77
Tare weight, jar (g): 197.28
Sample bulk density (g/cm®): 1.39

Matric Moisture
Weight* Potential Content’
Date/Time (9) (-cm water) (% vol)
Water Activity Meter:. 07-Nov-05/12:40 260.65 7750.5 6.63
Dry weight™ of relative humidity box sample (g). 70.83
Tare weight (g): 41.09.
Sample bulk density {(g/em®): 1.39
Matric Moisture
Weight* Potential Content’
Date/Time {g) (-cm water) {% vol)
Relative humidity box: 08-Nov-05/12:20 71.28 851293 212

Comments:

* Weight including tares
T Assumed density of water is 1.0 gicm®

Laboratory analysis by: M. Carrillo/D. Q'Dowd
Data entered by: T. Bowekaty
Checked by:- J. Hines



Daniel B. Stephens & Associates, Imc.

Water Retention Data Points
Sample Number: TP5A8
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Pressure Head (-cm water)

Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points

Sample Number: TP5A8
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Relative Hydraulic Conductivity

Dag

niel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: TP5A8
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Hydraulic Conductivity (cm/s)

Daniel B. Stephens & Associates, Inec.

Plot of Hydraulic Conductivity vs Moisture Content

Sample Number: TP5AS8
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Daniel B, Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: TP5A8
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Daniel B, Stephens & Associates, Inc.

Piot of Hydraulic Conductivity vs Pressure Head
Sample Number: TP5A8
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Daniel B. Stephens & Associates, Imec.

Gravel Correction Data Sheet

"Job Name: Golder Associates, Inc.
Job Number: 1LB05.0243.00
Sample Number: TP5A8 (Gravel Corrected)
Ring Number: NA
Depth: NA
Spiit: #10 (2.00 mm)

Uncorrected input values Corrected Values

Mass (coarse)(g): 3571
Mass (fines)(g): 1694

Dry bulk density (fines)(g/cm®): 1.39 Density (composite)(g/cm®): 2.0-5
*Density (coarse){g/cm’): 2.65
Ksat vaiue (fines)(cm/sec). 1.8E-02 Ksat composite{cm/sec). 8.5E-03
Theta initial (fines): 0.1460 Theta initial composite: 0.0693
Theta saturated (fines): 0.3388 Theta saturated composite: 0.1609
Theta residual (fines): 0.0000 Theta residual composite: 0.0000

*Theta initial (coarse): 0
*Theta saturated (coarse): 0
*Theta residual {coarse}: 0

*\olume (coarse voids)cm®): 0

Volumetric fraction of fines in composite: 0.475
Volumetric fraction of coarse in composite: 0.525
Volumetric fraction of voids in composite: 0.000
Volume (fines)(cm®): 1218.71
Volume (coarse)(cm®): 1347.55

Volume (composite)(cm®): 2566.25

Comments:
*Assumed to be 2.65, unless measured.
*Values will be zero if the coarse fraction is assumed to hold no water in pores.

Date: 30-Dec-05
Data entered by: D. O'Dowd
Checked by: J. Hines
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Predicted Water Retention Curve and Data Points
Sample Number: TP5A8 (Gravel Corrected)
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Daniel B. Stephens & Associates, Inc.

Moisture Retention Data
Hanging Column/Pressure Plate/Thermocouple
- (Main Drainage Curve)

~

Job Name: Golder Associates, Inc. Dry wt. of sample (g): 197.20
Job Number: LB05.0243.00 Tare wt., screen & clamp (g): 23.23
Sample Number: TP5A21 Tare wit., ring (g): 121.92
Ring Number: NA Tare wi., epoxy (g): 0.00
Depth: NA Sample volume (cm®). 141,12

Saturated weight* at 0 cm tension (g): 401.48
Volume of water" in saturated sample (cm®): 59.13
Saturated moisture content (% vol); 41.90
Sample bulk density (gfcm?): 1.40

Matric Moisture
Weight* Potential Content’
Date/Time (9) {~cm water) (% vol)
Hanging coflumn: 04-Nov-05/11:30  401.48 0.00 41.90
11-Nov-05/16:55  383.82 9.00 290.39
18-Nov-05/15:40  372.51 41,50 21.37
28-Nov-05/14:25  369.17 81.50 19.00
Pressure plate: _04-Dec-05/10:00  362.93 509.90 14.58

Sample Settling Information™°®

Matric Percent Settled
Potential Setiled Bulk Density
(-cm water) (%) (g/em®)
0.00 7.6% 1.50
9.00 NM NM
41.50 10.3% 1.54
81.50 10.9% 1.55
509.90 10.9% 1.55

Nofe:

- Sample settfing was measured pericdically following hanging column and pressure plate
moisture retention points. These values were obtained by averaging several
measurements of loss in sample length, measured with a hand caliper. Due fo the uneven
nature of samples as seltfing occurs, these values should be considered as estimates.

NS=No Settling
NM=Not Measured

* Weight including tares
T Assumed density of water is 1.0 gicm®

Laboratory analysis by: M. Carrillo
Data enfered by: T. Bowekaty
Checked by: J. Hines



Stephens & Associates, Inc.

Moisture Retention Data
Water Activity Meter/Relative Humidity Box
(Main Drainage Curve)

Job Name: Golder Associates, Inc.
Job Number: LB05.0243.00
Sample Number: TPSA21
Ring Number: NA
Depth: NA

Dry weight* of water activity meter sample (g): 259.28
Tare weight, jar (g): 197.68
Sample bulk density (gfem®): 1.40

Matric Moisture
Weight* Potential Content’
s Date/Time (9) {-cm water) (% vol)
Waler Activity Metfer: _08-Nov-05/14:30  262.38 8464.3 7.03
Dry weight* of relative humidity box sample (g). 74.51
Tare weight (g): 37.74
Sample bulk density (glem®): 1.40
Matric Moisture
Weight* Potential Content’
Date/Time {g) (-cm water) (% vol)
Relative humidity box: 08-Nov-05/12:20 75.16 851203 2.45

Comments:

* Weight including tares
T Assumed density of water is 1.0 glcm®

Laboratory analysis by: M. Carrillo/D. O'Dowd
Data entered by: T. Bowekaty
Checked by: J. Hines



Daniel B, Stephens & Associates, Inc,

Water Retention Data Points
Sample Number: TP5A21
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Pressure Head (-cm water)
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Predicted Water Retention Curve and Data Points
Sample Number: TP5A21
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Daniel B. Stephens & Associates, Inc.

Pilot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: TP5A21
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Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sampie Number: TP5A21
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: TP5AZ21
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: TP5A21
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Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name:

Job Number:
Sample Number:
Ring Number:
Depth:

Split:

Golder Associates, Inc.
LB05.0243.00

TP3A21 (Gravel Corrected)
NA

NA

#10 (2.00 mm)

Uncorrected input values

Mass (coarse)(g): 4253
Mass (fines)(g): 1802
Dry bulk density (fines)(g/cm®): 1.4
*Density (coarse)(glcm3): 265
Ksat value (fines){(cm/sec). 2.2E-02
Theta initial (fines): 0.1440
Theta saturated (fines): 0.4190
Theta residual (fines): 0.0000
*Theta initial (coarse): 0
*Theta saturated (coarse): 0
*Theta residual (coarse); 0

“olume (coarse voids)cm®): 0

Corrected Values

Density (oomposite)(glcm3): 2.08

Ksat composite(cm/sec): 9.8E-03
Theta initial composite: 0.0641
Theta saturated composite: 0.1865
Theta residual composite: 0.0000

Volumetric fraction of fines in composite: 0.445

Volumetric fraction of coarse in composite: 0.555

Volumetric fraction of voids in compasite: 0.000

Volume (fines)(cm®): 1287.14

Volume (coarse)(cm®): 1604.91

Volume (composite)(cm®): 2892.05

Comments:
*Assumed to be 2.65, uniess measured.

*Values wiil be zero if the coarse fraction is assumed to hold no water in pores.

Date: 30-Dec-05
Data entered by: D. O'Dowd
Checked by: J. Hines
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Predicted Water Retention Curve and Data Points
Sample Number: TP5A21 (Gravel Corrected)
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Laboratory Tests
and Methods



Dry Bulk Density:
Moisture Content:

Calculated Porosity:

Saturated K:
Constant Head:

Hanging Column Method:
Pressure Plate Method:
Water Potential Method:
Relative Humidity Box:

Calc. Kunsat:

Course Fraction (Gravel)
Correction {calc):

Daniel B, Stepliens & Associates, Inc.

Tests and Methods

ASTM D4531; ASTM D6836

ASTM D2216; ASTM D6836

Klute, A. 1986. Porosity. Chp.18~2.1, pp. 444-445, in A. Klute (ed.), Methods of Soil
Analysis, American Society of Agronomy, Madison, Wl

ASTM D 2434 (modified apparatus)

ASTM D6836; Klute, A. 1986. Porosity. Chp.26, in A. Klute (ed.), Methods of Soil
Analysis, American Society of Agronomy, Madison, W

ASTM D6836; ASTM D2325

ASTM D6836; Rawlins, S.L. and G.S. Campbell, 1986. Water Potential: Thermocoupie
Psychrometry. Chp. 24, pp. 597-619, in A, Klute {ed.}, Methods of Scil Analysis, Part 1.

American Society of Agronomy, Madison, W1.

Karathanasis & Hajek. 1982. Quantitative Evaluation of Water Adsorption on Soil
Clays.SSA Journal 46:1321-1325

ASTM D6836; Soil Sci. Soc. Am. J. 1980 44:892-898

ASTM D4718; Bouwer, H. and Rice, R.C. 1984. Hydraulic Properties of Stony Vadose.
Zones. Groundwater Vol. 22, No. 6





