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1.0 INTRODUCTION

The Tyrone Mine consists of an open pit copper mine and solution extraction/electrowinning facility
located about 10 miles southwest of Silver City in Grant County, New Mexico (Fig. 1). Phelps
Dodge Tyrone Inc. (Tyrone) is evaluating reclamation options with respect to meeting pertinent
applicable requirements of the New Mexico Water Quality Control Act (NMWQA), the Water
Quality Control Commission (NMWQCC) regulations, and the New Mexico Mining Act. Tyrone is
permitted as an existing mine (No. GRO10RE) with the New Mexico Mining and Minerals Division
(MMD).

Golder Associates Inc. (Golder) prepared this report on behalf of Tyrone in response to Condition 79
of discharge permit DP-1341 issued by the New Mexico Environment Department (NMED). In
addition, this report addresses the requirements of Condition L.5 of Permit Revision 01-1 to Permit
No. GREO10RE. Condition 79 of DP-1341 requires the preparation of a Supplemental Borrow

Materials Investigation (SBMI) for Tyrone as indicated below:

“Tyrone shall revise the borrow source materials investigation for the Leach Ore Stockpiles
and Waste Rock Piles. In accordance with the schedule approved under Condition 74,
Tyrone shall submit to NMED for approval a work plan including an implementation
schedule, for a revised borrow source investigation materials investigation. The
investigation shall be designed to consider the data needs for the cover performance
evaluation described in Condition 75. The investigation shall, at a minimum, identify all
borrow source locations and the collection of an adequate number of samples to establish
the relevant physical and chemical characteristics of the borrow material proposed to be
used for cover.”

Condition 79 of DP-1341 requires Tyrone to augment the borrow materials investigation for the leach
ore stockpiles and waste rock piles to consider the data needs for the cover performance evaluation in
Condition 75. Condition 75 requires that Tyrone “evaluate the type and thickness of proposed cover
materials and to further characterize the physical and hydraulic properties of the proposed cover
materials for the Leach Ore Stockpiles and Waste Rock Piles.” Ultimately, these studies are designed

to determine whether the cover systems comply with the NMWQA and NMWQCC regulations.

According to the DP-1341, Condition 17, the proposed cover for the waste rock piles and leach ore
stockpiles is a store and release type that consists of a minimum of 36 inches of alluvium (e.g. Gila
Conglomerate Formation) or other non-acid generating materials. Alternative covers at the waste
rock piles and leach ore stockpiles are 24- and 48-inch thick store and release covers composed of

earthen materials (e.g., leached cap, Gila Conglomerate, and local alluvial materials). If the proposed
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cover design fails to comply with the NMWQA or NMWQCC regulations, then an alternative cover
design will be proposed. Similarly, if the performance of an alternative cover is equivalent to the

proposed cover it may be substituted for the proposed cover.

In Condition L.5, the MMD requires that Tyrone develop a volumetric analysis for cover availability
including physical and chemical analyses, and a map showing the areal extent of borrow areas.
Furthermore, Condition L.5 requires Tyrone to avoid acid generating materials if they occur on the
5A (1D) Stockpile.

11 Background

Potential cover materials identified at Tyrone include native soils, recent alluvium, residual Gila
Conglomerate, Gila Conglomerate in the 5A Stockpile, and leached cap waste rock from the Little
Rock Mine and the Copper Mountain Pit Expansion Area. The Gila Conglomerate and associated
soils and leached cap are the principal cover materials identified for use at the Tyrone Mine. The Gila
Conglomerate Formation is a mid-Miocene and mid-Pleistocene continental deposit that is
widespread in southern New Mexico and Arizona. The composition of the Gila Conglomerate
Formation varies locally depending on the source area lithology at the time of stripping and
deposition. The Gila Conglomerate in the mine area consists largely of igneous intrusive rocks
originating from the ancestral Big Burro Mountains; while the Gila Conglomerate in the Mangas
Valley reflects the influence of volcanic and meta-sedimentary rocks from the Little Burro

Mountains.

The leached cap represents igneous rocks that have undergone hypogene mineralization. Generally,
hypogene mineralization results in rocks with low sulfide contents, high chalcopyrite to pyrite ratios
and the occurrence of calcite. Hypogene mineralization explains why an oxide orebody formed in the

Copper Mountain area instead of a sulfide orebody, and why the material has neutralizing potential.

The characteristics and suitability of the cover materials at Tyrone have been previously evaluated in
the Borrow Materials Investigation (BMI) (DBS&A, 1997a), Soil and Rock Suitability Assessment
(DBS&A, 1997a), Preliminary Materials Characterization (DBS&A, 1997b), Supplemental
Materials Characterization (DBS&A, 1997c), and Little Rock Mine Cover Design Report and Test
Plot Work Plan (Golder, 2004), Copper Mountain Pit Expansion Leached Cap and Waste Rock
Management Plan (PDTI, 2005), and Leached Cap Analysis and Vegetation Summary (Golder,
2005).
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Physically, the fine-earth fraction (i.e., < 2mm) of the Gila Conglomerate and associated soils is
dominantly moderately coarse-textured and mainly represented by loamy sand and sandy loam
textures. Fine-, moderately fine- and coarse-textured soils occur locally. In general, the coarse
textured soils are more prevalent in and around the mine area, and the finer textured soils tend to
occur on the flanks of the Little Burro Mountains east of the tailing ponds. The soils around Tyrone
typically contain about 30 to 50 percent rock fragments (>2 mm diameter) by volume. Saturation

percentages for the soils generally range from 18 to 75 percent.

Chemically, the Gila Conglomerate and associated soils have few inherent limitations. The pH of the
soils range from about 5.0 to 7.8 and the salinity levels are low (0.2 to 3.8 dS/m). These materials are
universally nonsodic and have favorable calcium to magnesium ratios. Soluble selenium and boron
levels are low. The materials range from noncalcareous to calcareous and contain 0.5 to 9.2 percent
CaCO; equivalent. The highest levels of CaCO; are found in the subsurface of the soils in the

Mangas Valley.

The soils that will be used to cover the stockpiles and tailing impoundments will be excavated from
numerous locations on the mine property. Additional materials characterization is planned as part of

the ongoing test plot program.

12 Objectives

The intent of the work presented herein is to provide additional data on the physical and hydraulic
characteristics of the cover materials proposed for use on the leach ore and waste rock stockpiles.

More specifically, the materials characterization will:
e augment previous materials characterization studies conducted in the mine/stockpile unit,

and

¢ refine the understanding of the volume of suitable materials in the 5A Stockpile.

Ultimately, this information will be used in reclamation planning and to facilitate the calibration of a

soil water balance model for the reclaimed lands in this region.
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20 METHODS

The methods used in this investigation are discussed below. Field methods are outlined in Section 2.1

and laboratory methods are detailed in Section 2.2.
21 Field Methods

Soil samples were collected from backhoe pits on the 5A Stockpile and from the No. 1 Stockpile
Borrow Area (Plate 1). The sampling pits on the 5A Stockpile were excavated to a depth of at least
12 feet. The pits were described and samples were collected from the 0- to 6-foot and 6- to 12-foot
depth intervals. Samples from the No. 1 Stockpile Borrow Area were collected by major horizon.
The volume of oversize material (fragments >7.5 cm in diameter) was estimated from the walls of the
pits (Soil Survey Division Staff, 1993). The samples collected for chemical and physical
characterization were placed directly in gallon-size plastic bags (5 to 10 kg), while the soil hydraulic
properties samples were collected in airtight 5-gallon plastic buckets (50 kg). The field logs for the
5A and No.1 Stockpile investigations are in Appendix A.

Samples of leached cap were collected from representative locations in the Valencia and West Main
Pits and from the Savanna Stockpile (Plate 1). Samples (C79LC-1, C17LC-2, and C79LC-3) from
the Valencia Pit were collected from pit walls and benches. Samples from the West Main Area were
collected from a recently blasted bench (C79LC-4) and rubble pile below a high wall (C79LC-5).
Samples from the Savanna Stockpile (C79LC-6 and -7) were collected from areas supporting

volunteer vegetation.

2.2 Laboratory Analysis

The bulk soil samples collected for fine earth analysis were air-dried and passed through a 2 mm
sieve at the laboratory. The less than 2 mm soil fraction was analyzed for the particle size distribution
(Gee and Bauder, 1986); paste pH and electrical conductivity (Salinity Laboratory Staff, 1954); acid
base account (ABA) (Sobeck et al., 1978); Olsen phosphorous (Agron 9, 1982); extractable nitrate
(Agron. 9, 1982); and AB-DTPA extractable arsenic, cadmium, copper, mercury, and manganese.

The samples were analyzed at Energy Laboratories in Billings, Montana (Appendix B).

Selected samples were analyzed for soil hydraulic properties at the Daniel B. Stephens & Associates

(DBS&A) Laboratory in Albuquerque, New Mexico. The results and test methods are listed in
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Appendix B. Leached cap samples representing materials from the Copper Mountain Pit Expansion

were collected from materials transported to the 7A Stockpile test plot area (Plate 1).
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3.0 5A STOCKPILE AND NO. 1 STOCKPILE BORROW CHARACTERIZATION

The 5A (formerly the No. 1D) Stockpile is currently an overburden and waste rock stockpile. Based
on the current mine plan this area will continue to receive Gila Conglomerate excavated from the pit
walls as mining progresses. The 5A Stockpile was identified as the primary source for cover material
in the mine/stockpile units (DBS&A, 1997b). The 5A Stockpile is composed largely of overburden
(Gila Conglomerate), however, some sulfide-and non-sulfide-bearing (leached cap) materials occur
there.  This section further refines the understanding of the composition of the 5A Stockpile.
Existing exploration core data are interpreted in Section 3.1 and data from backhoe excavations are

presented in Section 3.2.

31 5A Stockpile Exploration Core Evaluation

The 5A Stockpile is located northeast of the No. 1B Stockpile on the north and northeast edge of the
Main Pit (Plate 1). Because of its location immediately north of the Main Pit, where the ore was
overlain by a thick sequence of Gila Conglomerate and leached cap, the 5A Stockpile received mostly
mineral assemblages (MA)-0 (Gila Conglomerate), MA-1 (leached cap), and MA-2 (oxide). Because
it was located near the primary crusher, the northern end of the 5A Stockpile received sulfide
materials that were stockpiled for the concentrator (DBS&A, 1997h).

In the late-1990s, about 60 exploration holes were drilled through the 5A stockpile (Fig. 2). Tyrone’s
geologists logged the drill holes at 10-foot intervals and the materials were classified according to
mineral assemblage. The estimated distribution of materials in the 5A Stockpile is presented in cross-
section on Figure 3. The exploration data reveals that the stockpile is about 250-feet thick and is
underlain by 350 to 600 feet of Gila Conglomerate Formation. As expected based on historical
records, the northwestern half of the 5A Stockpile is likely to contain sulfides, even though it is still
dominated by Gila Conglomerate and leached cap. The southeastern end of the stockpile is assumed
to be dominated by Gila Conglomerate; however, additional drilling is needed to confirm this
conclusion. For planning purposes the upper lift (about 50 feet thick) on the southern end of the 5A

Stockpile is considered to be a readily available source of cover.

Drilling of an additional five holes on the southern end of the 5A Stockpile will begin in early
November 2005. Drilling equipment availability limitations prevented initiation of this work as
originally scheduled. The proposed drillhole locations are presented on Figure 2. Tyrone will

provide the results of this investigation in an addendum to this report in December 2005.
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3.2 Chemical and Physical Properties of Materials on the 5A stockpile

Golder sampled 14 backhoe pits on the 5A Stockpile as part of this investigation. The chemical and
physical properties of the materials are listed in Tables 1 and 2. The data from previous Gila

Conglomerate characterization studies are compiled in Appendix C (Tables C-1 to C-4).

The materials on the 5A Stockpile are moderately-coarse textured (sandy loams and loamy sands)
with moderately high volumes of rock fragments (Table 1). With few exceptions, the materials are
nonsaline, very slightly calcareous, and have low organic matter contents. The phosphorous and
nitrate concentrations are low but considered adequate to support native and adapted plant species.
The soils are predominantly neutral to slightly acid (pH 6.3 to 7.2), although several samples were
strongly and very strongly acid (pH 4.3 to 5.7). The lower pH samples tended to be mixed Gila

Conglomerate and waste rock and were generally located on the southern end of the stockpile.

The materials are universally non-acid generating based on the ABA data, which ranged from 0 to 6 t
CaCOq/kt (Table 2). AB-DTPA extractable copper was somewhat elevated with respect to the MMD
guidelines in several samples. Like pH, the samples with elevated copper tend to be concentrated on

the southern end of the stockpile.

Because of the uncertainty of the material characteristics on the northern half of the 5A Stockpile,
only the upper lift (50 feet) on the southern end of the 5A Stockpile is considered feasible for use as
cover at this time. Additional materials may be identified pending the results of the drilling

investigation (Section 3.1).

3.3 Hydraulic Properties of the Gila Conglomerate

Infiltration, redistribution, and drainage of water are dependant on soil hydraulic properties. Key
input parameters for the UNSAT-H model include saturated hydraulic conductivity (Ks), van
Genuchten coefficients, and water characteristic functions. The van Genutchen coefficients, used to
relate wetness to matric suction and hydraulic conductivity, were developed using measured data and
the RETC model (van Genutchen et al., 1997). The residual water content (6,) and saturated water
content (0;) are empirical constants. Residual water is defined as water that will not contribute to
liquid flow either because of strong adsorption or because the pores are unconnected. Saturated water

content represents the maximum water content that a material can contain.
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Soil hydraulic properties data were obtained as part of the Tyrone Mine cover design study (DBS&A,
1999). As part of that study, 11 samples of Gila Conglomerate, including two samples from the 5A
Stockpile, were analyzed for moisture content, bulk density, porosity, saturated and unsaturated
hydraulic conductivity, particle-size distribution, and soil-water characteristic curves. Saturated
hydraulic conductivities ranged from a low of 7.6 x 10°® cm/s to a high of 1.4 x 10 cm/s, mostly
clustering within approximately one order of magnitude of 4 x 10 cm/s. Available water capacity
(AWC) of these samples ranged from about 3 to 15 percent. Soil hydraulic properties data for Gila

Conglomerate materials are included in Table C-2.

Three additional samples were collected from the 5A Stockpile for soil-hydraulic analyses, but the
data are not available at this time. Tyrone will present the additional soil-hydraulic characterization
data along with the supplemental drilling information (Section 3.1). Furthermore, additional soil-
hydraulic data will be developed for the Gila Conglomerate in association with the test plots programs
on the 3X Tailing Dam and No. 1 Stockpile.

34 No. 1 Stockpile Borrow I nvestigation

A borrow investigation was conducted near the No. 1 Stockpile to support reclamation planning for
this facility. The chemical and physical data are listed in Table 3. The characteristics of the
materials in the No. 1 Stockpile borrow area are consistent with the characteristics of the Gila

Conglomerate in other areas of the mine.
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4.0 LEACHED CAP

In the Tyrone Mine Area, leached cap (MA-1) is altered igneous intrusive rock (hypogene
mineralization) that generally has low copper values and is considered waste rock from a mining
perspective. The chemical and physical characteristics of this leached cap make it potentially suitable
for use as a cover material. Leached cap from the Copper Mountain Pit Expansion and Little Rock
Mine Areas have been extensively characterized and tentatively approved for use as cover in some
portions of the mine (PDTI, 2005 and Golder, 2005). Besides the Copper Mountain and Little Rock
Areas, leached cap occurs in the West Main and Valencia Pit Areas and on the Savanna Stockpile
(Plate 1).

Overall, the materials from the Copper Mountain Area and Little Rock Mine are net-neutralizing and
non acid generating. Laboratory analyses indicate that the overburden from the Copper Mountain and
Little Rock Areas is relatively uniform and has few apparent limitations as a plant growth media
when compared to the surrounding native soils (Tables C-5 through C-7). There are no apparent
chemical limitations with respect to salinity in either the overburden or the native soils and the pH
and extractable nitrate concentrations occur at similar levels in both materials. The overburden is
moderately coarse textured and contains moderate volumes of rock fragments. The native soils
exhibited similar characteristics and are moderately coarse textured with moderate amounts of rock
fragments (PDT]I, 2000 and 2005). Thus, the overburden from the Copper Mountain and Little Rock

Mine Areas is considered to be a reasonable soil substitute relative to the native soils in the area.

41 Chemical and Physical Propertiesof Leached Cap

Leached cap samples were collected from the Valencia and West Mine Pit Areas and the Savanna
Stockpile (Plate 1). These samples were collected to complement the work conducted in the Copper
Mountain Pit Expansion Area (PDTI, 2005 and Golder, 2005). Chemical and physical data are listed
in Table 4 and the laboratory reports are presented in Appendix B. The samples were medium-
textured, nonsaline, strongly acid, and have low concentrations of selenium and boron (Table 4).
The samples from the West Main and Valencia Areas had negative ABAs indicating the potential to
form acidity (Table 5). The Valencia area samples had near neutral ABAs and are not considered
acid forming. The negative ABAs and potential to form acidity in these leached cap samples is
inconsistent with the leached cap materials that occur in the Copper Mountain and Little Rock Areas,

which are typically acid neutralizing (i.e., positive ABA’s).
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The AB-DTPA extractable constituents are listed in Table 6. The leached cap samples from the
Valencia, West Main, and Savanna Areas tend to yield somewhat elevated concentrations of AB-
DTPA extractable copper and molybdenum relative to the MMD soil suitability guidelines (MMD,
1996). This result is consistent with the data from the Copper Mountain and Little Rock leached cap
(Golder, 2005). The MMD guidelines notwithstanding, the leached cap is capable of supporting a
diverse array of vegetation. Figure 4 is a photograph of the vegetation growing on the C79LC-7

sampling site on the Savanna Stockpile.

4.2 Soil Hydraulic Properties of the L eached Cap

Soil hydraulic analyses were performed on three samples of Copper Mountain leached cap. The data
are summarized in Table 6 and the complete laboratory report is included in Appendix B. The
saturated hydraulic conductivities of the samples are on the order of 10 cm/s. The saturated water
content of the fine-earth fraction ranged between 0.45 and 0.47 cm®cm®. The saturated water content
of the whole soil samples ranged from 0.17 to 0.21 cm*/cm® (Bouwer and Rice, 1984). The 15-bar
water content ranged 0.06 and 0.07 cm®cm?®for the fine-earth fraction and from 0.02 and 0.03
cm®/cm® on a whole soil basis. The van Genuchten parameters (o and N) for the individual samples

are presented in Table 7.
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6.0 COVER MATERIAL VOLUMETRICS

The soils that will be used as cover in the Mine/Stockpile Unit may be excavated from numerous
locations on the mine property. Tyrone’s experience with cover excavation and placement on the No.
3X and 3 tailing impoundments revealed that flexibility in materials handling is critical to achieving
quality control objectives and efficient management of cover soil resources. The exact location and
configuration of the borrow areas will ultimately be determined during the final design and
construction phases of the reclamation. Nonetheless, five Gila Conglomerate borrow areas around the

Mine/Stockpile unit are identified on Plate 2 for planning purposes.

The borrow areas shown on Plate 2 represent potential borrow areas that could be used as cover
sources. Borrow Areas A and B are located on relatively undisturbed lands and Tyrone may select
alternative sources once they are more definitively identified. For instance, substantial volumes of
residual Gila Conglomerate underlie the 5A and Savanna stockpiles. These materials could become
available if mining progresses into the east side of the Main Pit, or if Tyrone elects to excavate
borrow materials in this area. Thus, the use of the pit wall Gila Conglomerate or additional materials
from the 5A Stockpile may eliminate the need to excavate borrow outside the current disturbance area

of the mine.

In addition to the Gila Conglomerate cover sources, about 7 million tons of leached cap with net
neutralizing potential is projected to be available in association with the Copper Mountain Pit
Expansion (PDTI, 2005). Future exploration and mining may result in additional leached cap from
the Valencia and West Main Pit Areas, although these materials are not accounted for in the current
reclamation planning. Tyrone recognizes that the use of leached cap would be predicated on
compliance with the materials handling plan for leached cap (PDTI, 2005) and MMD and NMED

approval.

Other potential sources of cover materials that may ultimately become available include leached cap
from the Little Rock Mine. More than 350,000 cubic yards (yd®) of leached cap currently exists at the
Little Rock Mine in the stockpiles that surround the open pit area (TTEMI, 2004). Once mining is
initiated at Little Rock, about 70 million tons (44,000,000 yd?) of leached cap waste rock is projected
to be generated (PDT]I, 2000), which could potentially be available for reclamation applications at the

Tyrone Mine.
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The cover requirement for the Mine/Stockpile Unit at Tyrone is approximately 15.5 million yd* based
on the current permit requirements. More than 20.3 million yd® of Gila Conglomerate and leached
cap cover materials have been conservatively identified at Tyrone (Table 8). Additional materials
may be available from alternative leached cap sources and from the deposits of residual Gila
Conglomerate. Thus, the total volume of materials designated for the Mine/Stockpile unit is more
than that needed to cover these facilities. The surplus of cover material will ultimately allow for

flexibility in siting borrow areas at Tyrone to account for operational considerations.
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TABLE 1.
5A STOCKPILE PHYSICAL AND CHEMICAL PROPERTIES

sample | Depth rypet Particle Size Distribution (%) e Rf;:: Fraqr?rzrt];sz s:rt:er:tt:é: Saturated PaEs:f caco, Phosphorus Nitrate (3/7332:(:

ID (ft bgs) y Sand Silt Clay @vol) | (%vol) (% water) pH (dsim) (%) | mg/kg | Ib/ac-ft | mg/kg | Ib/ac-ft %)
TP5A2 | 0.25-6| GC 76 15 9 SL 38 49 18.6 7.2 0.23 0.5 5 20 <1 <4 0.47
TP5A2 6-12 GC 79 12 9 SL 39 47 18.2 6.9 0.18 0.5 5 20 <1 <4 0.62
TP5A3 0-6 GC 75 15 10 SL 39 44 18.6 6.6 0.31 0.5 6 24 <1 <4 0.26
TP5A3 6-12 GC 79 11 10 SL 40 45 18.1 6.8 0.25 0.5 4 16 <1 <4 0.29
TP5A4 0-6 GC 79 13 8 LS 47 55 18.6 6.8 0.43 0.4 5 20 <1 <4 0.40
TP5A4 6-12 GC 79 13 8 LS 41 54 18.6 6.8 0.33 0.6 3 12 <1 <4 0.31
TP5A5 0-6 GC 74 15 11 SL 36 44 19.5 6.3 0.72 0.4 5 20 <1 <4 0.41
TP5A5 6-12 GC 79 13 8 LS 37 45 19.3 6.8 0.49 0.5 5 20 <1 <4 0.21
TP5A6 0-6 GC 76 15 9 SL 40 50 19.9 6.3 0.29 0.5 5 20 <1 <4 0.24
TP5A6 6-12 GC 83 10 7 LS 41 52 19.3 6.7 0.47 0.5 3 12 <1 <4 0.28
TP5A7 0-6 GC 73 18 9 SL 37 48 19.3 6.3 0.12 0.4 2 8 <1 <4 0.22
TP5A7 6-12 GC 75 16 9 SL 38 47 19.1 6.6 0.21 0.4 2 8 <1 <4 0.31
TP5A8 0-6 GC 78 13 9 SL 37 41 20.7 6.3 0.38 0.5 5 20 <1 <4 0.26
TP5A8 6-12 GC 75 14 11 SL 38 43 21.1 6.4 0.45 0.6 5 20 <1 <4 0.28
TP5A9 0-6 GC 80 13 7 LS 39 46 18.6 6.8 0.14 0.5 3 12 <1 <4 0.59
TP5A9 6-12 GC 76 16 8 SL 40 46 19.1 6.5 0.28 0.5 5 20 <1 <4 0.24
TP5A11 0-6 GC 73 16 11 SL 40 46 20.9 4.5 1.85 0.6 13 52 <1 <4 0.29
TP5A11| 6-12 GC 73 16 11 SL 36 42 22.6 4.3 2.29 0.5 15 60 1 4 0.53
TP5A16 0-6 GC 77 14 9 SL 42 49 18.0 6.7 0.12 0.4 2 8 <1 <4 0.36
TP5A16| 6-12 GC 79 13 8 LS 42 45 18.2 6.8 0.15 0.5 3 12 <1 <4 0.28
TP5A18 0-6 Mixed 73 17 10 SL 39 55 21.3 4.8 0.64 0.4 13 52 <1 <4 0.52
TP5A18| 6-12 | Mixed 73 15 12 SL 36 39 21.3 4.4 0.93 0.3 17 68 <1 <4 0.16
TP5A20 0-6 GC 73 16 11 SL 37 40 17.7 5.7 0.15 0.6 13 52 <1 <4 0.22
TP5A20| 6-12 GC 75 16 9 SL 37 40 17.6 6.5 0.16 0.5 4 16 <1 <4 0.26
TP5A21 0-6 Mixed 67 20 13 SL 34 38 19.6 5.2 0.24 0.6 16 64 <1 <4 0.24
TP5A21| 6-12 | Mixed 64 21 15 SL 31 41 24.1 5.0 0.36 0.4 12 48 <1 <4 0.24
TP5A24 0-6 Mixed 69 16 15 SL 31 36 22.9 4.4 0.38 0.4 18 72 <1 <4 0.40
TP5A24f 6-12 | Mixed 75 14 11 SL 35 40 21.6 4.7 0.62 0.5 11 44 <1 <4 0.29
Notes:

1

2

ft bgs = feet below ground surface

dS/m = deciSiemens per meter

mg/kg = milligrams per kilogram

Ib/ac-ft = pounds per acre-foot

5A Chem and Phys Prop

GC = Gila Conglomerate; Mixed = Gila Conglomerate mixed with undifferentiated waste rock
Dry sieve lab data converted to % volume for rock fragments <3"; Total rock fragments includes field estimate of materials >3"

Golder Associates
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5A STOCKPILE ACID-BASE ACCOUNT AND AB-DTPA EXTRACTIONS

TABLE 2.

Acid-Base Account Extractable Sulfur Forms (%) AB-DTPA Extracts (mg/kg)

Sample | Depth Tvoe: Saturated| (t CaCO ,/kt)

ID | (ftbgs) YPE" | paste pH H,0 | HCL | HNO; |Residual| Total | As | ¢d | Cu | Hg | Mn | Mo | Ni | Pb

ANP |AGP?| ABA

TP5A2 0.25-6 GC 7.2 5 0 5 0.01 <0.01 | 0.01 <0.01 0.02 0.03 | <0.1 1.4 <0.1 0.6 <0.1 | <0.1 0.3
TP5A2 6-12 GC 6.9 5 0 5 <0.01 | 0.01 0.01 <0.01 0.02 0.03 | <0.1 1.9 <0.1 0.7 <0.1 | <0.1 0.3
TP5A3 0-6 GC 6.6 5 0 5 0.01 <0.01 | 0.01 <0.01 0.02 0.04 | <0.1 2.0 <0.1 0.8 0.1 <0.1 0.4
TP5A3 6-12 GC 6.8 5 0 5 0.02 <0.01 | <0.01 <0.01 0.02 0.04 | <0.1 1.4 <0.1 0.5 0.1 <0.1 0.3
TP5A4 0-6 GC 6.8 4 0 4 0.02 <0.01 | <0.01 <0.01 0.02 0.03 | <0.1 1.2 <0.1 0.6 0.1 <0.1 0.3
TP5A4 6-12 GC 6.8 6 0 6 <0.01 [ 0.01 0.01 <0.01 0.02 0.03 | <0.1 15 <0.1 0.7 0.1 <0.1 0.3
TP5A5 0-6 GC 6.3 4 0 4 0.01 0.01 0.02 <0.01 0.04 0.03 | <0.1 7.8 <0.1 4.1 <0.1 | <0.1 0.4
TP5A5 6-12 GC 6.8 5 0 5 <0.01 | 0.01 0.01 <0.01 0.02 0.04 | <0.1 2.2 <0.1 1.0 <0.1 | <0.1 0.3
TP5A6 0-6 GC 6.3 5 0 5 0.01 <0.01 | 0.02 <0.01 0.03 0.04 | <0.1 4.6 <0.1 1.1 <0.1 | <0.1 0.6
TP5A6 6-12 GC 6.7 5 0 5 0.01 0.01 | <0.01 <0.01 0.02 0.05 | <0.1 1.1 <0.1 0.6 <0.1 | <0.1 0.3
TP5A7 0-6 GC 6.3 4 0 4 0.01 <0.01 | <0.01 <0.01 0.01 0.03 0.1 10.8 | <0.1 1.1 <0.1 | <0.1 0.5
TP5A7 6-12 GC 6.6 4 0 4 0.05 <0.01 | <0.01 <0.01 0.05 0.03 0.1 18.6 | <0.1 0.7 <0.1 | <0.1 0.3
TP5A8 0-6 GC 6.3 5 0 5 0.03 <0.01 | <0.01 <0.01 0.03 0.03 | <0.1 3.2 <0.1 1.2 0.1 <0.1 0.5
TP5A8 6-12 GC 6.4 6 0 6 0.02 <0.01 | <0.01 <0.01 0.02 0.03 | <0.1 2.7 <0.1 1.0 0.1 <0.1 0.5
TP5A9 0-6 GC 6.8 5 0 5 0.02 <0.01 | <0.01 <0.01 0.02 0.03 | <0.1 1.9 <0.1 0.7 <0.1 | <0.1 0.4
TP5A9 6-12 GC 6.5 5 0 5 0.02 <0.01 | <0.01 <0.01 0.02 0.04 | <0.1 3.3 <0.1 1.4 <0.1 | <0.1 0.4
TP5A11 0-6 GC 4.5 6 0 6 0.03 0.01 0.01 0.02 0.07 0.03 0.1 28.1 | <0.1 9.9 <0.1 0.1 0.6
TP5A11 6-12 GC 4.3 5 1 4 0.02 0.01 0.02 0.01 0.06 0.03 0.1 27.3 | <0.1 8.8 <0.1 0.1 0.6
TP5A16 0-6 GC 6.7 4 0 4 0.02 <0.01 | <0.01 <0.01 0.02 0.03 | <0.1 1.7 <0.1 0.6 0.1 <0.1 0.4
TP5A16 6-12 GC 6.8 5 0 5 0.03 <0.01 | <0.01 <0.01 0.03 0.03 | <0.1 2.1 <0.1 0.8 0.1 <0.1 0.3
TP5A18 0-6 Mixed 4.8 4 1 3 0.02 <0.01 | 0.02 0.02 0.06 0.05 0.1 994 | <0.1 9.5 <0.1 0.1 0.5
TP5A18 6-12 Mixed 4.4 3 1 2 0.04 | <0.01 | 0.02 0.08 0.14 0.04 | <0.1 | 187.0| <0.1 3.0 <0.1 | <0.1 0.4
TP5A20 0-6 GC 5.7 6 0 6 0.01 0.01 0.01 <0.01 0.03 0.02 | <0.1 [ 15.3 | <0.1 6.1 <0.1 | 0.1 0.4
TP5A20 6-12 GC 6.5 5 0 5 0.01 <0.01 | <0.01 <0.01 0.01 <0.02 | <0.1 3.8 <0.1 0.9 <0.1 | <0.1 0.3
TP5A21 0-6 Mixed 5.2 6 1 5 0.02 | <0.01 | 0.02 0.02 0.06 |[<0.02| <0.1 | 204 | <0.1 | 35 <0.1 ] 0.1 0.7
TP5A21 6-12 Mixed 5.0 4 0 0 0.07 | <0.01 | <0.01 0.12 0.19 [<0.02| <0.1 | 23.3 | <0.1 | 4.8 0.2 0.1 0.7
TP5A24 0-6 Mixed 4.4 4 1 3 0.05 | <0.01 | 0.03 0.05 0.13 |<0.02| 0.2 46.9 | <0.1 | 17.9 0.2 0.2 1.3
TP5A24 6-12 Mixed 4.7 5 0 5 0.04 | <0.01 | 0.01 0.02 0.07 0.02 0.2 34.2 | <0.1 9.6 0.1 0.2 0.9
Notes:

1

2

ANP = acid-neutralization potential, in tons CaCO; per 1,000 tons
AGP = acid-generation potential, in tons CaCO; per 1,000 tons
ABA = acid-base accounting = ANP - AGP, in tons CaCO; per 1,000 tons

5A ABA and Extr metals

GC = Gila Conglomerate; Mixed = Gila Conglomerate mixed with undifferentiated waste rock
AGP calculated from HNO, extractable sulfur

Golder Associates
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TABLE 3.
NO. 1 STOCKPILE BORROW MATERIALS CHEMICAL AND PHYSICAL PROPERTIES

sample | Depth RL(;:)k Fragm;g:; Particle Size Distribution (%) eture Sa;teurrcaétr:gn Saturated I;zite CaCo, Phosphorus Nitrate (i/ll'g?tr;f

ID (ft bgs) Vol %) | (vol %) Sand Silt Clay % water) | PH (dsim) (%) | mglkg | Ib/ac-ft | mglkg | Ib/ac-ft %)
TP1B1 0-0.75 16 19 63 24 13 SL 18.6 5.2 0.18 0.3 14 56 <1 <4 1.14
TP1B1 0.75-6 39 44 77 10 13 SL 21.8 7.1 0.47 0.5 6 24 <1 <4 0.34
TP1B1 6-11 35 51 77 12 11 SL 21.1 6.9 0.58 0.4 6 24 <1 <4 0.22
TP1B1 11-12 39 49 73 14 13 SL 21.1 7.2 0.92 0.5 7 28 <1 <4 0.45
TP1B2 0-1 20 20 63 24 13 SL 21.4 5.8 0.38 0.7 14 56 2 8 1.76
TP1B2 1-4 25 25 73 14 13 SL 22.8 7.3 0.49 1 2 8 <1 <4 0.41
TP1B2 4-8 27 27 78 15 7 LS 22.2 7.5 0.57 15 1 4 <1 <4 0.38
TP1B2 8-13 27 27 83 10 7 LS 23.3 7.6 0.74 1 3 12 <1 <4 0.38
TP1B3 0-2 14 14 49 22 29 SCL 41.3 6.3 0.26 0.8 3 12 1 4 2.0
TP1B3 2-4 25 25 61 19 20 SCL 31.5 7.3 0.51 1.8 <1 <4 <1 <4 0.67
TP1B3 4-7 29 29 72 18 10 SL 28.4 7.8 0.64 3.6 1 4 <1 <4 0.16
TP1B3 7-13 38 38 59 18 23 SCL 37.2 7 2.82 2 12 48 <1 <4 0.12
TP1B4 0-2 13 13 67 22 11 SL 19.8 5.6 0.41 0.6 7 28 3 12 1.12
TP1B4 2-4 27 27 71 11 18 SL 28.5 7.1 0.57 0.9 1 4 1 4 0.4
TP1B4 4-10 36 36 79 9 12 SL 22.1 7.2 1.26 1 3 12 <1 <4 0.21
TP1B4 10-13 27 27 82 8 10 LS 19.8 6.9 0.27 0.7 2 8 <1 <4 0.43
TP1B5 0-0.6 13 13 58 23 19 SL 25.3 5.6 0.37 0.8 3 12 <1 <4 2.72
TP1B5 0.6-1.5 22 22 50 16 34 SCL 42.1 5.1 0.19 0.7 2 8 <1 <4 1.71
TP1B5 1.5-4.5 28 28 67 16 17 SL 24.3 6.4 0.31 0.8 <1 <4 <1 <4 0.57
TP1B5 4.5-13 33 33 75 12 13 SL 24.3 7.6 141 1 3 12 <1 <4 0.26

Notes:

1 Drysieve lab data converted to % volume for rock fragments <3

ft bgs = feet below ground surface
dS/m = deciSiemens per meter
mg/kg = milligrams per kilogram
Ib/ac-ft = pounds per acre-foot

No. 1 Chem and Phys Prop

", Total rock fragments includes field estimate of materials >3"

Golder Associates



TABLE 4.
CHEMICAL AND PHYSICAL PROPERTIES OF
VALENCIA, WEST MAIN, AND SAVANNA STOCKPILE LEACHED CAP

Particle Size Distribution (%) Saturated Paste . Hot Water Soluble
Sample Rock Texture EC gz:ggr?:;(-)gr; Selenium Boron
1D Fragments® | Sand | Silt | Clay PH | dsm) | owater) | (mgkg) | (mgikg)
(% vol)
Valencia
C79LC-1 55 47 28 25 L 5.0 0.29 36.8 <0.05 <0.02
C79LC-2 60 60 19 21 SCL 5.6 0.37 32.3 <0.05 <0.02
C79LC-3 65 56 21 23 SCL 5.8 0.39 29.3 <0.05 <0.02
West Main
C79LC-4 55 56 21 23 SCL 4.8 1.68 30.1 <0.05 <0.02
C79LC-5 60 50 26 24 SCL 45 1.14 27.0 <0.05 <0.02
Savanna Stockpile
C79LC-6 55 36 34 30 CL 5.4 0.54 26.5 <0.05 <0.02
C79LC-7 50 46 31 23 L 49 0.49 21.7 <0.05 <0.02
Notes:
® field estimate of total rock fragments
dS/m = deciSiemens per meter
mg/kg = milligrams per kilograms
TABLE 5.

ACID-BASE ACCOUNT FOR VALENCIA, WEST MAIN,
AND SAVANNA STOCKPILE LEACHED CAP

Sa:TI]DpIe AC'%%?S&?ESUN Extractable Sulfur Forms (%)
ANP | AGP* | ABA | H,0 | HCL | HNO; | Residual | Total

Valencia

C79LC-1 1 1 0 0.02 0.01 0.03 0.01 0.07
C79LC-2 2 2 0 0.04 0.01 0.05 <0.01 0.10
C79LC-3 1 1 0 <0.01 0.01 0.04 0.01 0.06
West Main

C79LC-4 0 13 -13 0.02 <0.01 0.40 0.41 0.83
C79LC-5 2 15 -13 0.05 <0.01 0.49 0.12 0.66
Savanna Stockpile

C79LC-6 1 3 -2 <0.01 <0.01 0.09 0.19 0.28
C79LC-7 1 5 -4 0.03 <0.01 0.16 0.31 0.50
Notes:

& AGP calculated from HNOj5 extractable sulfur
ANP = acid-neutralization potential, in tons CaCOj; per 1,000 tons

AGP = acid-generation potential, in tons CaCOs per 1,000 tons

ABA = acid-base accounting = ANP - AGP, in tons CaCO;3; per 1,000 tons
CaCO; = calcium carbonate




AB-DTPA EXTRACTABLE CONSTIUENTS FOR
VALENCIA, WEST MAIN, AND SAVANNA STOCKPILE LEACHED CAP

TABLE 6.

Sample mg/kg
ID As cd Cu Pb Mn Hg Mo Ni

Valencia

C79LC-1 <1 0.54 270 0.20 36.4 <0.05 0.22 0.25
C79LC-2 <1 0.27 110 0.34 235 <0.05 0.37 0.09
C79LC-3 <1 0.06 145 0.09 1.2 <0.05 0.45 0.02
West Main

C79LC-4 <1 0.03 102 0.58 12.2 <0.05 0.21 0.06
C79LC-5 <1 0.40 170 2.34 38.7 <0.05 1.29 0.15
Savanna Stockpile

C79LC-6 <1 0.28 99 3.30 11.0 <0.05 0.24 0.09
C79LC-7 <1 0.22 68 1.43 16.8 <0.05 0.16 0.08
Notes:

mg/kg = milligrams per kilograms
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LC Hydraulic Properties

TAB

LE 7.

HYDRAULIC PROPERTIES OF COPPER MOUNTAIN LEACHED CAP

Rock Saturated Hydraulic Volumetric Water Content® (cm®/cm?®) van Genuchen Coefficients
Sample o | Conductivity (cm/s) O, O, O3 15 a N
ID AT Whole Whole Whole Whole
(Vol. %) <2mm | Whole Soil | <2mm . <2mm . <2mm . <2mm . 1/cm Dimensionless
Soil Soil Soil Soil
CMLC-1 61 7.40E-03 | 2.90E-03 0 0 0.47 0.18 | 0.20 | 0.08 | 0.07 0.03 0.0785 1.2493
CMLC-2 61 8.40E-03 | 3.20E-03 | 0.0014 | 0.0005 | 0.45 0.17 | 0.19 | 0.07 | 0.06 0.02 0.0704 1.2697
CMLC-3 55 8.90E-03 | 4.20E-03 | 0.0162 | 0.0074 | 0.47 0.21 0.18 | 0.08 | 0.07 0.03 0.0874 1.2914

a Total rock fragments includes field estimate of materials >3"

b ©, = residual moisture content
O, = saturated moisture content
O3 = 1/3 bar moisture content
©,5 = 15 bar moisture content

Golder Associates
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TABLE 8
BORROW SOURCE VOLUMETRICS MINE/STOCKPILE UNIT

Borrow Source® P Vqu3m €
(acres) (yd®)
A 127 6,141,720
B 56 2,708,160
C 4 193,440
D 64 5,158,400
E 57 2,516,800
Copper Mountain NA 3,600,000
Total 20,318,520

a) Gila Conglomerate Borrow Sources are identified on Plate 2
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Figure 4. Vegetation growing on low pH leached cap stockpile materials. Sample
location C79L.C-7 on the Savanna Stockpile.



PLATES



Bl ¢

900

0 900 1800

F

SCALE: 1" = 900’ FEET

LEGEND

GILA CONGLOMERATE SAMPLES

(o]
@

N
®

STOCKPILE SAMPLE (DBSA, 1997A)
NO.1 STOCKPILE BORROW (THIS REPORT)

5A STOCKPILE (THIS REPORT)
CONCENTRATOR/MILL BER (GOLDER, 2005)
SOIL SURVEY (DBSA, 1997A)

LEACH CAP SAMPLES

A
e
+

COPPER MOUNTAIN (PDTI, 2005; GOLDER, 2005)
LITTLE ROCK (PDTI, 2000; GOLDER, 2005)
OTHER LEACH CAP SAMPLES (THIS REPORT)

\
N

kpile
\

\,
\ \

TP5A-9, ¢
N\ h
\Js1.8P1D-02 [&15P1D:0
\. ‘\B‘\\\\\\\
N\ TP5A-11, NN
N TP5A6 A NN
SO TPSA-3 TP5A4 \)

N
N
N

A J ) /\

phelps o ps bobGE TYRONE ING.
mo”NE /E GRANT COUNTY, NEW MEXICO

" MATERIALS CHARACTERIZATION
SAMPLE LOCATIONS

N

~
/,

?\\\ N ///
lvador

=

K:\2005 Projects\053—2016\Samp Locs.dwg

o MINE/STOCKPILE UNIT
—— PROJECT No. 053—2016 | FILE No. PLATE1
DESIGN DR 10/19/05 | SCALE SCALE | REV. A
?fé E GOMgr CADD CM 10/19/05
Assoc]ates CHECK | LM | 10/28/05 PLATE 1
ALBUQUERQUE /NEW MEXICO| REVIEW | REVIEW | RVW_DATE



<

L

) (2 R D N e o e RN ‘ R T SN\ SRV S v S S NS ¥ S T & T ————
"}j)i/ﬂ N g e NG SN e tEEe e O RSN S ey =7
f ‘l\.‘*’f/»stéﬁiﬁi[‘w A%y ) A N (A A R NS, Wl s s SR NS @ = = Ay St & =/ & (@& (7
, LA “\\\‘&V’l“i - AN NI 157 g NS s S A SN S S e e @ s (V) [(@« N A 520/
Q‘QA“»%HAMIM"‘“‘\'*‘V'\\ i e\ SR C ,‘%’(I’/{"‘fh P NN ,&M‘ﬁ*@§u\v‘¢, \\\\‘\?‘\\‘§="‘,/Ahm&v_-»‘ ;/*A J{ ‘W ég';“"‘ ‘_'/LL_ ((Q ((((( \VI AN Q 5 X (
1' S Tailing @ e NS == 1] NGNS T /f/’ VN2 2\ %) ZIYA
” "Ii‘r"':'/df;‘-"“‘iyu!'i"sj,",}ﬁ!*&N:;‘, % ooy - ;;\\\,ﬁylw‘gﬁ}\[ 2 R TR PP RPEPPRPRIN NS “V‘Ag.\\t\‘{\" 4ﬁ%§‘.¢‘ﬂ\"‘§%§%§& oS 2% ;/' FOATND ‘ e @ J /‘ , }
\{ é é-qw‘@ﬁsg"\\? 1”'-'0&4% , RSk W’ ......... /‘///,ﬁ\‘&\\\‘.‘ ’[“W( T P “.’,\ Aﬁvﬁ’&‘k\\“"\“"»’\‘ A\‘ “\"{» S 4 — ‘ 7 “ //‘ "\‘..,',b/ ("% ‘\‘ % ‘ ' |
‘ !‘J“%‘»&‘{\mlpi"!(\‘ﬁ?‘;A \ \\\\‘\‘ Y "'7‘ ......... Il’////&‘\\‘k\“,"(lalqu\ 1 v\ "!_v?.,‘v\ “"‘x\"s ‘yﬁ?/‘%‘ r‘,‘ ("\‘\‘[ 'é 4: \‘ﬁw \‘//,,/ ‘ ’ g’ L Y// ) : | /
‘ va.‘r‘"ihéinlll‘!rgli'(' ‘A' N\ ‘V"‘ ?,{‘«‘-gg‘ﬁ“r‘?nq@__‘gq i W *‘i\u!;‘g\‘”‘v', ‘«\\\\"‘P'ﬁ Jfﬁ@ﬂ\‘;ﬁ\“"\‘\‘\ \/, —= ;'\\té/:"((é\‘ ‘fL. Q%' /‘4 2N L.__' )\ &
‘ i 5 :"Q\\V\"‘.-‘.-’{JM‘JM|»\ i,ﬁ\“‘}‘.‘v“{ A KAy ASRY .Aa!y/}‘u\vﬁ//rf,,"/fa"&} : N Qﬂv;,,,ﬁ\!ﬁ“\w\\‘ﬁ&@g%,‘ \\}“4“;;\\\ ﬁ"l ,{\’%{‘@g’,ﬁ P MY \‘2%?‘\([{/ »
;54 g Dy V= e ) SN )il e VGV 5 L NO: WAV Y = SN S e L\ A NG Ny
B i el A ) I O o B NS e e i PN i
S5 e AV dlgyy, AV (&% = D ) 1 OO SOOI ROt Q DRSS RN N NSRS A A A TR S A AN
) ﬁ" .'Aﬁbll‘)"'\ "‘l‘\“ ] ;‘A]t‘\‘\\ \‘bv""’:ﬁ&\\“‘ e v ¥ \(. \\\% \\\\\%l'.\ -5"!{.;,\!‘; AUARA \“‘\\\ % A‘ ‘§‘,:Av‘v A'iim’,iig‘!)“\ \'\ % 3K ““"’7’\. /
» )}) Paendaed vy e AR SXAN ‘,/1}‘11;13«&&&!\(%2%{,} ) / \Qﬁ%&?&%<\‘~\*’~\‘tﬁv S AN NS A S AU DR SRS N TN = 2 =
\ e A A SRS b\ AR iy RS 4‘};"4\\\ \‘Qﬁ\\‘7“‘v'!""-"‘)’QV'A'A‘\U,‘;-L‘V'AS-;?A\\' e N A =
| e AR A Y v | | rre=tss AR e g i N\ A2 T = NPT AN
»)"“" ,"“2\‘«\?/7‘@"""“\'2‘.'19\*“58 = T lkt\““&ﬂ?(tfiﬁl’ﬁﬁ?%@&’dﬁ}}i‘ﬂm\\\!& % SRR W,l’;?f:&‘;s;;gﬁg%@%gmg\m ‘1'};’&\& Y ﬁ‘§“3wtégi?4§-.§/ ') X
bR D e L J A e e s e e
& " OVAW 2% (|ap Ny o = (S N0} VST 7 g A AN (RS S ST LY ax.) Pivy. o AL A SR AKX N R WA PN T NN A ) i A M
=) J S g n B s Y\ S i S NOAAS - AN AR S 2R\ AR 7 S\ Z il %
A A S S o A A o\ NSIA A | £ UL RSO AR e N ey 500 0 300 1800
B, imagVlaty| s 1 Qs N S S i A 0L, \NRR (4, SNE - ANV Nk N Uil = o v S Sy = L s ‘ ﬁ e ™
7 % hn,;lmwp,.i!";‘.lm%},,’.,)%\\@?\«},‘;ﬁ{”@“.\o‘,«f,/ﬂ‘q\ao'\\\\\\\\%gggaw;\mm -------- J Vi gt 'ﬁ;\,\,‘“@‘ﬁ}»,‘ﬁ""ﬂ‘\\%@%ﬁ“‘/{ﬂﬁz‘A}VAW-_A-QVA;‘.:;\_“/,,; e | : — —
N\ 5 U vy S0 S, Wk Ay AN llZ. N\ IS SN AN %W 4/ | AR\ 7 el e A AR | SHR
? }1 4 i m"’/) R Z AN AN I RGN NI\ AR TSNS W O SMNAT - i  omeeTN : )
s R Mapnan AU TR RS AV By ™. S A AV sl SV >
M‘Y/}{A}‘V"mwh({{éﬂ"(g 5’\\ / ; —l ‘\V\v“‘¥‘| \\g“; }"“"rfl‘/\‘ \\\\\:\\\l l‘") \}’}.)l,g‘,,f‘ A“ ("‘ <\ &}tﬁ"y‘!\\\ ...... é‘ “V/,‘va,/// / C \ N‘:"f\\\ "\~ X ‘_. /A\“‘w’g v/.‘!r, [7 ﬁ@’”’/”/’ e S
T K ll/@"’*"\“\(\\\\\\\ﬂ%“‘ <3 "{‘\"*‘-v q i‘iﬁl!f'ﬁiv“" ‘—i’!’/’;\‘\\‘\.\\\v ‘l‘:‘/‘ 'r‘v’)j)liifff‘\?\“%"‘ ;a“""%&\\ QA‘)“,,‘A[["' oK 4\M.‘§_'Q‘\\‘}3;»4 ~ N ,iﬁ?‘:\; y) A
%'—7 .‘ﬂ'g"’[lé €‘ 445:@\ “‘a&‘ W:‘ ’A‘%W‘\’/’}’%”aﬂ?«"A'A“‘"}‘\\\\\\“l"&////1) ?ﬁ?( Q‘A‘,"“uﬂ)};‘\i\%‘\ Y 4w \"l,//""\ X v e ‘M&(“‘.é"“’//"/ o N
= 'Ay/‘.‘"'t'/’ﬁvp-"' N A A\ IR A A N RS AA Ak @ e (0 \
NS S I\ P A A O A oS VA 4y AL NG W
? @’ﬁ%@}@%“\éﬁ = @ﬁ@?@@%@%ﬁ%%@,// W%‘:@é@%““ﬁﬁﬁ\ﬁ\ﬁgﬁméﬁ T Nl LEGEND
@ 7y 45 et s vy (N e ANt '4/\ T i e Wy 2y ’
WS e S Il (v e Y Y ; ==E
| '.// W, V0 o < AV, 2 e W ANy ‘ AN o= O AN L
’ Koy ‘;’II‘//”"?‘Q‘ AN T RN AU AR OO ey af XAASSEAR NN — 7 i N~ MINE FACILITIES AND DISTURBED AREAS
MK SN AT / el A< ’ 3 W w\\\' "“,«‘ AR 754 o ,.»\./ S XN =7 A NN N AN
5')‘ dﬁ g‘ MY A i i~ Tiom LT AL S, i Ny vay i) A ey enicary S (@) =) AN S
¢ . A% S
o~ 7 ALLUVIAL SOILS
I : o
N

/|

-. ‘ Sy g e
) RNy Nt Vg, U, 2‘\ /
l, g. A - e
N A Ay e AW
\ LA A AL ARSI S
R~ B

, (Mrs« K A ‘ =
{)))\\)7]}// ’li‘ n,{(‘((gi N : ‘2; — G‘: - %%’ﬁ GILA CONGLOMERATE AND ASSOCIATED SOILS
‘ {‘\ [((<<ﬁ' ; '(“Q S D o AW AT ST s SR SSRGS : / 7
e ) I \ é‘ﬁﬁ( ﬁ“"ﬁ’?’““‘ \K\ A . W%U%“@“"&\%“?%@aﬁ@;ﬁ%ﬁ%?”@w&%? y s SHALLOW SOILS OVERLYING HARD BEDROCK
| = AP ONNOAG ' /7 T NI NS eSS AT 2 I ) ) Rl
| /;’/) 4 §e «‘\((‘ Aﬁﬁ %ﬁ U ﬁ N R\ = NS WL N Vip et
IN(= A JR AN Y G N SRSV ¥ (N AU, POTENTIAL BORROW AREAS
)JJ}! " | @:" o i v U s NN =N N N S S A
&z T = — ) 1L el e QNN ==\l >N S O NSy 7 S e
. : - ' 1 \ ‘ﬁ;W%J&'&)W"%\ﬁ%ﬂ@\%\WM@%\\t@..({gg%% /o s
? - | l}iwﬁ%#,%w@%%ﬁ lﬁﬁ\&){%}}?&—:ﬁ%\i@lﬂﬁf?f“ﬂ\lﬁlwﬁﬁ ‘{((( - v‘é.,a.vig 7 X SOIL SURVEY LIMIT (DBSA, 1997)
. e QSN SEE =N TGS NGNS \.*\u\\v\.&/ § SRl \
- f‘ﬁ AN -WQ\\\Q\W%%‘%\\\\\\\\!W,;\ S N S ]
W W= ~f£"r\,~:}\\)))}}‘e‘wf”[f////}}"'@Q]‘,‘\n.),\\((//}/}"r»}l!g\ T S TN
0N )y ,’l",\ /// "' b' C N T \\\“"\k\ “ . ;“kﬁ .411, LK \
/ "\ ,‘(‘\\\’l,"\‘ ,‘!"!""’I,’!‘,{Jj/// ”"‘I’" .."""I’. "I"Jlll /l,’~Q N5 v\ (N = .‘\&\-\'ﬁ, A“-.‘Q!‘v{ % RN Y4 5% Z“
/ i ?WW@%‘W ..... S\ Gy egiflante 0/ /) NS e N N R AR A X RN POTENTIAL GILA CONGLOMERATE
M‘i ) SIS Ny V/'},'f"’" RS RS 7 AN = ) of ! / R NODZFZE AT EON
U OMIAN W ¥y 5 A AN N T | R e R e Iy S AR/ | NS N2 AL A A RS ‘gv/...%.,‘, D BORROW SOURCES
s @%ﬁi{{{%ﬁ%@! e R LU = ' / /7 ) e T &%%@%2@%%%%7%‘ BORROW ASSUMED VOLUME
S5 K y."'/" ‘ C Oy s ) L Ao AN\ . B . Qtuun] - e £ g . AN \ i\ \‘)ﬁ‘w f K ‘Q_ Ab_-» S X / ; 7
ORI Nl Cur e =7/ ap g S _ i §§%§§%§%§§\(@‘{4@.%§§ ORROW | ACRES | 1y | VO
< Ay, SsA Wy L A2 ,A“ XK ’-:( A% SN 7 "'” 8 > X
| S Vi ) R RN o\ W e gahe gl T S Py
NN i A7 /[ RN A AN AL A B 56 30 2,708,160
NS 3 s SN SN v/ /AN N [ S P NS \\‘\‘&?"” STAVANY "A'/' A
1S \&i\\\/ﬁ% <~ N T . - T SN G . §§§§§@%§A§ﬁ@éﬁ%§ '&:‘"A‘M/ c 4 20 93,440
B s ﬁs ................ i NS ot e Ao ALOLOCKPIIE RO SE LS AT A AN (7 D 64 i 5156400
))j@ﬁ%ﬁ:’;%tk\\%%\\\ﬁ\‘ < t - SRS s T S : N N TN %%‘@%%{é%%‘:@%% {2{@;\\-4/% ‘ c i o b
"v 4 f‘,@"%f";d‘»"n ' NS VR - { - 7. 7 . ) NN L eI 17 '\ﬁ\“\\\*i&,;‘s% A X4 vk‘hl'v”‘l ,c«. = <
'(‘@%@%b}//#».."\ SN\ == B . Y 7 : NN NI ((\'/\\A*‘Q\»,\\Q?é?f/’l”' 7 SN AN s\ \
\\\\"Fl-' "'/4/( au l‘ .i N\ . e ) Y NSO ] ST 7 A7 . . o \ ‘ / SR ‘.,} N\\b : 4/4‘>‘ “"’ ‘l“‘ | 'lq“b \
! ‘i%\{“:\\\*,\i%’%%%%‘g\&\\l\%@%‘ BN \&?\" N B AR (AN =N 7 4 y \ IR N ""’f‘é.%%ﬁ%@%@%f{%’ﬁ{%@%%@%{% TOTAL 16,718,520
R ‘\\""57;””11); \_\\\ﬂ \ \ R | A N\ LT | ALG AN NG e R S X «\‘\‘\« N A A‘. I’A AT A #‘4\ v '; N
x/ 7 f/("él:hh\-w \ \.‘ AN NN I Cr T NN TS NSO L) i s o el L VTN OO s i Ty 4&“\’«\%‘;’/1«" % e“\v/‘\* \AVA\ \v.«i“!‘l"\\(\\\
W77 s‘*‘s\\\\\\l\\\\\\\l\ oI S s TN N T UNSOONON L ) A o s e A L U IO\ N AN NG s N TS \J ‘!’.%‘\Vit‘“\v A‘ L\ ‘x,,.})"".“‘ AHHIN
T ( 'l;>>\\'\')\\\\\§\' \{5‘}'\\ | e ) = - ; ’ . Y NCNCT A N N - R T N G Ah\\\{ A SV AL AR AVaw Ny '7’*’3'-7
< ¢4,$%W = N . Ly . P S h\ ~'a £ SERRRRERER CNA ‘\\\‘ v~}t.~'/ S \ XB . @Z
] “\\\\ \ v o | IR/ 5 ; / NS g R NGNS <) ‘l"'ﬁ%«/} X x"';"»»‘ .Aé?‘\ Q‘ﬁ’“i W .\\\“\ A
i \‘:1,')],~'l,4 } lm‘»\‘ A%,’//‘\\‘i 4'4‘\““ ‘M'A" 4|||‘!l\\'x\§\* t :
; "*’i"’%fii’umi : . j _ i DN % AL ’V@«"/?«@:\g‘\:&\v@,!ﬁ\%}g\‘qu%m'/‘,}t,}k\*\\
\ V) vn/ "-H/’-;’A%‘J““‘\\ \\ . S / . Lo A/ .. ................................. . l.' P.t ................................. . s . . -. -. .. A ‘,"Aa}'/“’\‘\"\\\\}\\Q‘,‘A\\,A‘\"A‘/‘yf.‘!‘“‘,}!%‘/‘"‘ﬁl
SNy N | Weast Ntain” ) 2y ' amkFIt / NN A RSN S A
N U2 !l (. a7/ 48 X N VAN SN
N \\\\\i\\\\\’.‘!l/%& \ Y @VAA g)\\ N «\\V"%,IMJ \ Mﬂ!"\‘r«\\\ ’
m.\\\\\\\\‘%\\\\\ Q"’»"l' e “7 A 4))\6%\‘«4%'(" /P y|"',4‘?y‘v“ \
Ay \\\\g\}u\\\.\\l?"%"%‘/ Y | g 19/ TR - . X L A' \\\\\\v';( A ~“‘.\\\\ &\‘\\.\‘v‘y— (‘v‘Jl‘" ] ,‘. ‘“l‘m’(l s ;‘\
\ “{f\\‘\g%\}{‘/\//)}}}'u})%“'"{{{é;! .......... 3,5 ' =S L _'.‘. IHIR L\ ( AATAY | . 4 - ¥ . / a¥ NN TR / /‘%}“%@A‘\%{#’\\\\é}’ A\}}\\\\%?;g%?,!"%’,iiw;%#}g@,ﬂ ‘ -
{((( "’"'://// 4 " Wy 1 o . \ A . . & I . L . . N A AN . *—.J//} ‘ //\\ p%\‘(‘ '-»4'"“ <l ‘44‘\" )
\ !\('// ':,ﬁ;'/,rl///l'~lll Ty : . . IR PUR P AT S - ~ . ] \)/','I/I"\ % N NN "’,A-l\,)l1 l
ey | | | | b e )
U \lll‘\«rr«;,;f 4‘\ g . 7 23
) hl,'imw&\ﬂﬁln,,ﬂ\\ \"‘,l O . / v!ﬂ‘
J”j I//,ﬂ;!%/}///}ﬂlimn}m‘nhqﬂ.‘l‘r' ........ ' ’\\ V ‘ i
Nz iagdig ) A \ \.‘g,) |
‘%;jiigi%mh“@&v‘;‘%j ........... R . . by i o . g A N - o = N\ N \ / / N .y . g . = '\U p “" ‘ 7= ‘\‘ '\\ }J‘a \‘,” 'Jii\“ %
87/ Y {2 : g\ \V g g =S B

"y‘\, 15 2
N O — oy /PR \ — A AN NN D VAV AL S S N g
S S i L P AN =7 - AN AN NN = NG RO A RSy
A = NN N R & Ay
N\ W 7 2N\ N\ NN AWAN \ X b7

S0
D
NS e
AN ‘\\\x\\» 3
AR AIN
AR
=l

T
(\
% \\\‘,\ «\‘

7
S

(
(S

==
&

.
T

f - . A8 PN I A Y/ PR N e e N 4 1 (/7 1o St L T I O PO I | () O S R N\ T R T I I
S Y N

L . Ly \Nbﬁ:\
L%

’.

}\ —
‘gs
5

s R Vil sy,
P ASGY) SN ] Al
W A\ ) N 7 A il
RVE R DT\l N NI s
"’

il
y

Gl e
R/ / “\ ] %‘g{;\%b‘* ...... ‘,!:‘.{“’ i A~\.~ % 3 Q : 2 =
| i ﬁ/ o ) M RIROCRR Ay
| //A!‘é\ﬂ‘ ;s'{;?)\'% Ho iV OSSN RN WR e SO (] mﬂ\‘:ﬁﬁ,’""!dﬁ%-ﬁ%‘a‘}&%‘ﬁﬁig}yjaﬁ%\
, /«’ “ ‘ \ .;‘ ’}""////él Wy R\ AN R GG N e - NN ‘I&"\'ﬁ"“k ﬂ‘lh‘“‘ K\_'A.\b‘ﬂ 4 \1‘%"\‘ LN (\\\\‘2\)}&\ i
N / CEN %z"‘.’z!)"‘ & 1o \“,{ﬂé"l’lh‘k‘- ﬁ‘(‘* QN?A".&..! X ‘”’é\t’.._ \y &
). ! N2 KUV NS o 2
> S PR AR AN ATH S A TX
SR 0 0 15 b Py s o e
- AK e - ARSI AASR AL A
b 5;'.&%\\‘ de ”\i"’A‘AAM"‘éAﬁ;iﬁ%}‘%a""y ‘:i‘*"* ’&3{‘% 2
| < ES N R 1 v s Y VA A
‘ @?«- ),l’}b / . ‘l"w w,‘lm‘ 4""/-%:"’%&»&%&;% ‘.§ \
B I M EAANANZF TS E
RS o ¢} Vg 4'4 ﬂ“hgg_& S
) W ‘ /AJIMIM‘"@LVA\" ‘V‘V' s S
\. )} N M\A\“v,\ A'AV AR
QIR PRSI 7D TIRTAREY
:?'%'?" % \K\ \ %l\l! A l’ '\:‘J‘\‘V‘vv .;.}‘\\‘“" ) “7“‘\‘\..‘5
?\)){\l\%\‘wy\b .\‘ T N7 "?‘ﬂf'!%?é‘% 0
: | .?//7?)/%1/,/ AR Pl TosX ‘_r
= ‘ y . ‘
."0 ’///.%, = e \ ‘ v
S S )
»"l(% \)) 7 '/ I/(P{:/l//‘//lt///'f 2 / NS
S0 (L s - 17 l
S i \ . | —— A A W A Ao A
%‘%‘i&{é&\}%\%‘%‘% @ggf:—{;‘%ﬁ«% ....... = ; | \&\i’?’ﬂg}“) %%%@%@Eﬁ;@%&%@Né%\g%s&%z%\%a %@%{v |
N T ySlinn 8 e L \ AN e : DAL A I AN A SR A ATV AN AN\,
= S N S | K e = el oVl A N AN o il ot A e A Ve
Nﬂ'—’f-’ E-;‘\)))I\‘\\\ ”J.l\‘k\q‘(l@‘m“hu“{((. .'"% ........... . . . .. .. . . S . \ ll” %“ﬁ'/" Q"l" 'Y ‘A?A' ‘¥4““‘\V ‘ ‘; L‘\\V/V “i“'/,/‘(""“l‘m ““‘/“'V/A‘N‘/‘\)v' %
%})"‘{.!l“'.?f""y,y/;c%i\wr\“‘l\\\\“\\k\]z})ﬁ’ .” 1 / - - DN NG )N 4‘]‘(“;“\\ ‘4""‘4%‘%4‘“) /A“'é‘“\‘v_/“]]w 4“{&“ N ,’4 f/" uﬁd‘%w@?/"j_“{‘l‘éq"#!"
3%@}”.2%%?'@%@ %&WJ \ = (6. 1C T ‘k\‘“;\'(*émé,%‘ﬁé%\%,'.‘%m"“ %%‘%‘av’v'é v'&',',/b,‘ ’!"%‘7‘1‘;%”’3“‘4'
Wl@ﬂ'ﬁﬂkﬁ%&f "’// . , A / = INBACT I P S ' "\"“"‘\A =/A‘<"=fcﬂ%r'}dv ARk 4!4»'.4 4_{4?@;/4‘\9?’4‘?;\\'/‘ A!‘M'
é{%’%&gﬁ%@ ‘/ .................. . = ”; L D sepee () e TN e A
o U . . = | LD S e « [/ Sy ” Rawe— — o QP 1 7 a, % 7 i 5 -
J '/l'..;\‘:"\\\\ (\\l.,((’f// Ny ) r ) — — » . 'A“\‘ "““AQ
L Lol o e BN e UNT e el o i
@ IS NN 277 £ R GO = 2 - ~ e — ¢ V :
3 ";‘_\\‘Ill“\\%_" il/’{, ........................... o A | _ . - \ e . | i
| %:Qﬂ%%%@# } ......................... // e / R R 8 =5 TRORRIOENI O O i ;\\;l\ ()\ K AT RN } "\g phe ps SHELPS DODGE NE NG
| "7/'2”%/\\\\‘{\\‘?““‘ \‘\\\;\'\&\ G N ‘ | > BN e Ot SRR | A . N SN I] ‘Y oS \‘4 % RIATK v W ' ' G NT COUNTY NEW MEXICO
: e | W G L . ’
F | 7 A o ) oy—5n B el
5 // NN A\ LN S o | ! v' > :
4 i !})/ 't:\\\ ,W///‘!"u/(,( ’Q}.‘:‘:k‘;\\v SO T = h — ), / € 3 7 b\ By, Y ) , \
gl Wﬁw\%ﬁﬁ% i g | o | asupipel ? DN “as et POTENTIAL GILA CONGLOMERATE BORRO
S~ f“"‘\\'“&"ff-’eﬁg?;;}}f:;%%'yf\\‘* KPS DS NS RN AN N Ay Ay, RA
| L Ny e i S NSiEds = = £ s OTENTIAL GILA CONGLOMERATE BORRO
/ Sy 2 AN SRR L NS AN S D 7 | BEas;
% AR oI\ BNt G S Vil A —
| | s | ' — \ N = ‘ : L) sy SR A AA KT PROJECT No. 053-2016 | FILE No. PLATEQ2
‘a N W S — NN S0 — i) VAV o e
: N N\ SN\ S S S AN N s LSS AR ————— ————— %
CL ﬁw@f};};@é\?}ﬁ&&tﬁ%@'.‘l&@ !\"X\%‘%ﬁx ===y A. 2 DESIGN | DR 10;19; 05 | scaLe SCALE | REV. REV
To) ,)))))}\,;‘i;,;%\\\\\ \;o"""‘z?//"‘%///é"m N 'll."’ PR = . " ‘ \ ‘ _ = CM =
: e Ny Sada iy N S A IO = Gold
: 0 NSNS SO , SN ) D)V 5 CHECK | LM | 10/24/05
N | Gog N S TS e | = T Golder
: e %’C///%"'t = ll"?“\\i':\f')"" 2 t’\’ ‘} SR N b v A W N < -
ié m&"gﬂ SN e SRS S LR 2 SN | | N ALBUQUERQUE /NEW MEXICO| REVIEW | REVIEW | Rvw_DATE




APPENDIX A

FIELD LOGS - 5A AND NO. 1 STOCKPILE BORROW INVESTIGATIONS



APPENDIX A-1

5A STOCKPILE FIELD LOG SHEETS



FIELD

TEST PIT TIPS
ENGINEER

EQUIPMENT

ELEVATION

LCCATION

CONTRACTOR
DATUM _

TEST PIT LOG
Al

e AR R

OPERATOR &/e s Fasie,
DATE £ / 1970 '

JOB

e Py

S

iy o

S N i LTHOLOGIC DESCRIPTIONS AND

Y PO—— SN R EXCAVATION NOTES
hes oS - ; ;

a = ’ PR APV S L LV
- ,J“} 4 Y TF x! . Mﬁ '»j,
b o :
S O S U S RV
f— . S“f Fapriee g
- i_ F Aas :‘g- [~ :,: = J . I <u" ff-; L oad

_.,{,.,ag “Q”??

,ae {éﬁu/ ¢ C f: Qf,{,u

s
(37

DEPTH {ft)

s g (“n/;_} B

nisl b,

[ I Sy
e A
I W

S,
[ S )

atz.

di gy e

w20

| L2 S z:i i 2
Ol

— 15 e A5 ned

n by A5 e

B Sewme lpadl,

I . ]

N e A d(-é g“ﬂ& ggﬁ/_?géﬁi

i in

A - S

sl

{
Ot

/

Sel (O gl

S catits
! e !

! Y’ fc:d: f,{__ﬁ.j :i}_yi
E i ‘ 3 ’/ O fleland .44

OF g
Lot awy i
topessid]

Copper

A

Fl b ‘Z”‘”zf j}ﬁ .

leget, e 3

L]k ft’ff
7

Eracs gag | 50 g0,
' / 1 Sfoacs

be faé,{f he recdiat L

il e Erltides

SAMPLES

NO.

DESCRIPTION

o -gw«jgj i’ j_‘?i (,.: B g% 7

— P AT

7

SPECIAL

NGTES:

oo

v

S

Ch o e

Frgdee e sves




FIELD TEST PIT LOG

TEST PIT 1P of?:}e; L a

OPFRATOR & wal ol Lo,

TEMP 2 C 'F WEATHER _Stiriy/  ENGINEER . Rugsiic
FQUIPMENT _ HUd et & i CONTRACTOR e PN DATE 1 /i8 /65

ELEVATION T DATUM V JoB

LOCATION 25 074 2HG 7 36 15038 NAD 27 ., 5A IfecEpiic

LENGTH (ft)

R LITHOLOGIC DESCRIPTIONS AND
EXCAVATION NQTES

/ Vfﬁff” cg b e
55 / ﬁrm/,rj 2 /

DEPTH ()
I
@]

et cinet SidAnag

— 20

i
&

- L iL
r— CF g A A ;ﬁf e

SAMPLES

NO. DESCRIPTION

g 5oy ol
- = TpSAd 050

g SR Y

SPECIAL NOTES:

- 3

F,m,?,v.ﬂ.. “

kY
L TE £t




SIELD TEST PIT LOG

TEST PIT 1P 5 A 3

TEMP ___'F WEATHER 52 F Sarey ENGINEER L Firc Cidr OPERATOR Lloyd  Pass
EQUIPMENT _ %% & F ek ape CONTRACTOR __Pp / o DATE 1{19/¢5
ELEVATION DATUM JOB

LOCATION /2 5 O7472 27 2 S FL I ArEL 2 §A Stoer pile

) LITHOLOGIC DESCRIPTIONS AND
- . £ e I~
{ D -y it g’ EXCAVATION NOTES
B /, &t ’é % - E'['g i ,g,» ggrm;ﬂ
— e {:'@;’fA‘SQE SO - Jb/ J;ﬂmg:g
—5 (ool ot j*’f of “?“U‘j
- 51 cobbles, (1 shoch
E?—_ u%i d:ﬁ;éﬁ -jraﬂ,#
e Q N Lorie £ 5%“?';’5-&5’ et
£ —10 -
= ] o i f 2 :
& - :%/’ {';"5» { ‘fﬂ fﬂgnuh Sy é;,»;% b
L —_ fol S L0-4%) g raved,
- {f f}f gf)ff 34”"’5@.{:‘5 5
ﬁ"' & ) 8, rehbis: J“"’LE?‘W
—13 b, - ;,,
- ‘::5495’“3-: {,;;uu'*.,;fi,_"_&fi G Ta {:5- -f-g"f"%'iu
- Ty anel  sime
B f}ﬁz’w% rocks (2 o med }
T e b e i )
Mmest' o U.g { e
T .

SAMPLES

NO. DESCRIPTION
- W’gﬂf.famv o=
Sor ] A}/(f}nam] TRERZ O
SPECIAL NOTES:
- fﬂi\,&'}b,ﬁ f;‘, A 535: f’f{r
ik L ’J ' I % = s
wikh Bles pryed o

i .
oL

L
o




FIELD TEST PIT LOG

TEST PT 185 A 4 Leyd

TEMP 90 “F WEATHER _Stessns ENGINEER _ D, i 5o i e OPERATOR et
EQUIPMENT Y44 (ot deldjing  CONTRACTOR __ PL Fhs @ DATE :/g@g@gﬁ

ELEVATION JOB

LOCATION {2, &  o7dad H __ Steclpliv

i

UTHCLOGIC DESCRIPTIONS AND

N Gila EXCAVATION NOTES
— procter o] D o-4, &a

: i1 o
cied k,j»{_g‘i_m‘.j‘,’ww’ry

—5 A e cany 55-/‘ ar ],

SF ém«y,wﬂ l/! 545:&{,5

DEPTH (ft)
!
O

s

_ /w(hﬁfl '::{ o /(i } 221’ H »Cg‘ i )
: U S A

i« ﬂ’» B2y “52.5.5 -r_wi i by éz'w}
B oonm chugi, de. . e
B Do )
Gun < e (PN & Sl ) BN 9

Cls mired s

— 20

SAMPLES
NO. DESCRIPTION
- - T S"ﬁ‘#«» P
- - TE e e fei

= 7 -

3 “ e F

?’\@fﬂﬁm“f*"ﬁ ;anﬂ?"?gﬁ’“@"ﬂ?ﬁy
i

SPECIAL NOTES:

- ?ﬂi«n‘{l‘s & of ?sw&g
F’E‘aw'g“ Q‘ .

VTS o8




TEMP 22 *F WEATHER _ Stana |
FQUIBMENT s 7 B e i

ELEVATION
LGCATION

FIELD

TEST PIT LOG

TEsT pT 1P 1P 5 A o
ENGINEER ,,gi,s ff e OPERATOR /¢ wed By sce

CONTRACTOR _ 775 7 £ DATE _1 /i% /o™

2 -

o348 17T

DATUM JOB ‘
Do 151 o WML 77 e sA Sfeclbpd

DEPTH (%)
I
[

— 20

LENGTH {ft)

c LITHOLOGIC DESCRIPTIONS AND
i EXCAVATION NOTES

Ty o

o }iﬂ ous v-,=.
God @t
5
,P’j T
Gl
e T . »:"ﬁ-gf;-

Py Subrouwnded .
chype L o Soms. gﬁ'g{'?g £

¥ hHE d Tized.

SAMPLES
NO. DESCRIPTICN
- ~ 7P5A5 bk
| 413"

Smf éw vt
SPECIAL NOTES: ?roerm TPW;;@ g o

PP - Yoo 1 s ey

gr s E




TEMP ___F WEATHER < 0°F. Soeny
S Cat 4

EQUIPMENT
FLEVATION

FIELD TEST P LOG

TEST o7 1P S A
ENGINEER _Z,
CONTRACTOR

L f;: ﬁ;'lo

LOCATION

|25

OPERATCR

DATE '/}

JOB

0758767 £ Feis S

MED 277

T

LENGTH (ft)

UTHOLOGIC DESCRIPTIGNS AND
EXCAVATION NQTES

(ft)

DEPTH

— 20

m O——Ll!! {1}5{41. [A
M i

el " {4)\5':;'; i AR ;

o107 ki

cohe pata s C0LT
2. chls

SAMPLES

NC. DESCRIPTION

&

- TFPEAL  s-F

5o

If;’u.{,’.‘ff':ﬁ‘é_flmi ’TP 5 }4 é & - 1’! 2 ’

SPE

CiAL NOTES:

pits o ol




FIELD TEST PIT LOG

S TEST PIT TP & /41 ¢ { oy
TEMP ‘F WEATHER Coo/,  ¢iowd, ENGINEER s 7 ; OPERATOR & 777
FQUIPMENT _“4 &  Cal? Eaclioe! CONTRACTOR _BE /i DATE /&o70d
ELEVATION DATUM : JoB _
LOCATION _& 4 _Sfouie i ; 128 TN %59 R0 BE Alep =7

LENGTH (ft)

LITHOLOGIC DESCRIPTIONS AND

B EXCAVATION NOTES

Gl r o i L
B o Q {\/{») ; ?\ o 1: “‘ LA g:\
L vy z{?ﬁj‘g“'ﬁw“ | 6{ y etlei,rsh e s Co LS,
- 50 :/i gpalxq/fj 7‘[’[}‘!( (:5:;5’5}
—° 14 stenes )

;o Gila ;"V“.cif;‘firm"f’,

B ~ ] Y llous she brow, Lo L5,
Y

5 g, rochls, 1Y,

Pl
e po

— - Lol
Vo e T e g} cdores

DEPTH (ft)
i
(o]
|
1
|
J

R R

k! o bk Lav /L
15 i ‘

i . ;

—20

SAMPLES
NO. DESCRIPTION Y
- — TRPEAT o0&
= - TFEHT &3]
Sovi hydmd| TPEAT 207 {FRRIT
FEEAT oy T2 LY

SPECIAL NOTES: TF.SH 7 012’ gﬁﬂgg

- ;‘:?Jg” @ " /L/ s < ff'f{-@-- Sl im
Sy R T
[V fa b @ Fesen o

f}i‘w‘fﬁi}' Jie fL- L 5;,"5.




FleELD TeEST PIT LOG

) TEST PIT TIPS A R
TEMP ___°F WEATHER Zeod, cdowd., FNGINEER L. #us ofier OPERATOR Zfowd fusse.
FQUIPMENT &4, a4 bark bt CONTRACTOR _#d JAc S DATE _4/2n/ oF
ELEVATION DATUM , JOB
LOCATION _S¥  Stwcigiie V2 &  07Y8 117 /70675487

LITHOLOGIC DESCRIPTIONS AND
EXCAVATION NOTES

: - T 7
DL Gide prateeal,
L

\'flﬁ lovas 5557 bpoye
B s gravel | 3 cedbies

_-_5 e} ¢
i

e cie' odm peafariad
S E imey ¥ i3

(. * i

S .

Yeidotss S5 Fra i

sx60 g ravd, 571

DEPTH (f1)

— I———— L

QF Sl T Vlen g,

- 15} s é,*«'!“f"gik ¥

20

SAMPLES
NO. DESCRIPTION
- ~ TPSAB O

- - TPsAs  &-1¥

SPECIAL NOTES:

T Phe [T of sk

Lhity  pend gu 2SS
fa

&
§ L TR

oot Audead [TPeAs gz Lio 23 |4l

- s F e e st A g nh
;’Z@‘é P 0w f’f;f‘eﬁz’”ﬁ peiy §w AE #1 ﬁ“””‘“

i

o
LA {
[

F——




FIELD TEST PIT LOG

TEST PIT TP ff‘?éf
s

TEMP %45 'F WEATHER g0, tloe  FNGINEER ] OPERATOR &ifoud [Fu
FQUIPMENT _&4ide  CAF dalZime | CONTRACTGR P £ DATE i/ 2270

ELEVATION DATUM ; 408

LOCATION _BA Steckgdiie j28 CO79% 2420 /20l Do AP 277

LENGTH (ft)

0 10 20

Gila K”T\ LITHOLOGIC DESCRIPTIONS AND

- it eoad (o EXCAVATION NOTES

B it i; . =i

— cfdréﬂ;ﬁeﬁz slesyFhe

L Lmiw fb/qrg fﬁﬂ&%,

[
—i
-
- T [ —
e prsnam
b 1
£ 10
ja 3
Ll — = ;
a Ax(‘} {{B rer\p?\'{’fﬁ‘?!
-ff/ 5 nr‘mmi«. g e
| ek b Dvieag : f
—13 i

—20

SAMPLES

NO. DESCRIPTION

- ~TPEEG p-b]

- - TP EA? 612

coteeh (VEEHT S

vr o ey Y
@ £ «f’ﬁéﬁ{%w; ;‘73@2 Wﬁ 7 = § it
2

SPECIAL NOTES:

B ..gs 5 i’: oo R 5‘“‘*?
?j;} ‘E;—;ﬁf‘;:} f:‘z: i‘:’f - Fi ﬁ‘ é‘

?/’ﬁﬂ“f" .{fia"';" _ﬁ“’f Ly

{'g{:.iw,, »)@-,‘.:7 ? ? e J}h ik




FIELD TEST PIT

TEST PIT TP S/ iL2
s

TEMP 45 'F WEATHER _ Swring

L OG

e,

ENGINEER _Ix

FQUIPMENT __ 4 4%

o Fag lehs e CONTRACTOR

ELEVATION

DATUM

OPERATOR &,  Fhise

o

: a{' gon
&

DATE 2/ Ze fas

JOB

LOCATION %"/

F

f2d 5

o

7B 347

R
s ol oD

7

7

LENGTH (ft)

0 10

LITHOLOGIC DESCRIPTIONS AND
EXCAVATION NOTES

e,

(7 -2 reddush brown
L, 607 grasad, 77,

C‘Cﬁgfo{eﬁ .

- () f

—_5 !
e N

i \\ iﬁ/{ﬁwiﬂf

| s

f’j‘j Z«-'? ! i’a_d 4 ;“.ww i:?a' el

ﬁg’f G :;?‘a‘"éwc-f, s (!;ES

Feadsl, é?:'-v;m' ”

g,

ey o4,

DEPTH (ft)
I
o

CF - Sibeoended qfz,

S— i B
oy e fo e, o l- u
LU STE LR P
e
| i
3 i! .
15 Obitaed (o vkl dag eed,
O, IR Y |
- peange b elaw gdainna,,
o i ) i
- il Smped Fe o
— P Labode, Sa i e
Fardhie s,

SAMPLES

NO. DESCRIPTION

- - A0 Bt Jae f’f ¢

H

SPECIAL NOTES:

- f“”;;? @”"”’*’ al - O%!




-IELD TEST PIT LOG

- P TEST PIT TP ST A/
TEMP #/° F WEATHER {27 b ENGINEER __ B, Huscrer OEERATOR /.

EQUIPMENT _#%& Cat facwioe ' CONTRACTOR _PW /8% DATE ;,fﬁm I

ELEVATION ’ DATUM - - 108
LOCATION &4  elpcitp e 12 % - TR T a7 g 18 :

S g
G

LENGTH (ft}

(| a. ‘ {"\u LITHOLGGIC DESCRIPTIONS AND

B e aderiod L EXCAVATION NOTES

i ) i o |
- e (G4 495" reddishbon,
CQL:‘;; gﬁ‘f{ i‘;?!":.iufhj

¢ Lo bepeen (Dol 3
o ] T i i .3t
5 g~ 8 ekl =i,

{’)Fﬁ P Gﬂgﬂu
ok trial arco e qrh

DEPTH (ft)

— Siaksterian o p::é'
- -C;:rriﬂﬂgjim-njtﬂa;
ot | dipe b ¥

B L“-””‘?.;"H)g- i /’f’]ﬂ:s'f

criglt BLeT dw \“.;\

3 = Some| grl (ifz S107Y
e &

B i r'ﬁia} ‘("v‘sﬁ;'é»&g‘géi e

| (iaé;? pred e

43{ élf/-"h f?-*;c:“tiﬁf% )

= "é” e ke
—20

SAMPLES

NOC. DESCRIPTION

- - TESA{L -8

- — TPEAE  H7

H
TR EA ey £ g
Tpsmy 2127 {2

SPECIAL NOTES:;

B i@siv »@Jf‘“* 9‘-\31 ez"f:’i: Febe

?‘2 & # i i




FIELD TEST PIT

TEST PIT 1P 54 1 %

ENGINEER _ &, %{A*"?"?“

LOG

i

OPERATOR i

TEMPY S *F WEATHER :gf

FEQUIPMENT 46 & Cat

ELEVATION

e CONTRACTOR P /7 5432

DATE aofos ]

DATU M

L

LOCATION __ A% Adee,

= JOB

4 ©

A iR A B Ty

LENGTH (ft)

10

) LITHOLOGIC DESCRIPTIONS AND

— - . ] EXCAVATION NOTES
. !..9 o L/s\ - T T

( //1%\ ’: _,.;wf‘ el i b
- / f‘jﬂ ‘:bf‘ Qre i‘:g ﬁ%gi
- e o e , N
-5 £opnisel Al B W s

f ="
| geﬁ,.éi . SN
n carl T ks,

iy ifs"ﬁ"ar“es:fa;

L £

Ccn"“’rﬂm,

fpe s {fég:_,«; ) [T

/

DEPTH (ft)
i
O

Cbh?ing}akﬁéi, (g‘g _I.ffh.v. £

4 mbeud g eeck s

that sre red and

\.—.a;g:.(}.i

PRt ey

SAMPLES

NO. DESCRIPTION

P

LA et <,
f1= R s P
(3

SPECIAL NOTES:

- Ph e 75 - £ # #
nake brichk w Fop
Grel o tra ’h f.?f'"?ﬁ’a




. L TEST PIT TP
TEMP 7£_°F WEATHER _&/ o6 d L ENGINEER _ T, 7
FQUIPMENT 2444 (Ci¥ Aadsmes  CONTRACTOR _ #h Fdi%
ELEVATION DATUM ; JOB
LOCATION _5 /4 5%@»45@1;--1’/% 12 5 CWETIEYYETY IS I AAD 27

LENGTH ({ft)

Grle praterdd /»\ LITHOLOGIC DESCRIPTIONS AND
T EXCAVATION NOTES
B -, (D) oy, Gila material,
- .34,'7”"\1 Lt it I i“}"r\,l»‘) (‘L-
e 1 Ak a{&.e.\ b n TR ERE DT 3

— ‘ Fod el 5% cobbles

i ‘\!\g_,i, bmbss & y tn‘ oiat v Ol
fS{’;DL -zcir*&sf.{,f?j 5 if (’.5225),
R

§ "/{,, S‘”;}@ng.j

Q-n la. ;ﬂ‘\&i‘gﬁ-?“wfj )

L -
I 3 ol PRY N Codl,

DEPTH (ft)
A
(e

gtz
15 - digrite, e e g o3,

Pff?rw\?s‘z-[: p"f . S o e i‘;;_'ﬁjj

s 2 L3
B ey ved  Lrenn Stweriag,
?
B ’ D T D
Flost kit Z-L7 lonae,

—20

SAMPLES
NO. DESCRIPTICN

- T A S A e ©

SPECIAL NOTES:

- ‘%O;ﬁs%ﬁ ;}:{; - _{,f&




TEMP ‘FOWEATHER

EQUIPMENT
ELEVATION

FlelD TEST PiT LOG

TEsT PiT RS A [ H
ENGINEER ' OPERATCOR

CONTRACTOR DATE 1/30/ o8

LOCATION

s H

e (22 0788058 /20 &)

DATUM JoB
o

LENGTH (ft)

LITHOLGGIC DESCRIPTIONS AND
- EXCAVATION NOTES

Ch . ,
E. 2. A 7Y o-7 - Sbron g hrshn 3{..;‘
(i 3
Y8 aemwed
f N €4,

s W Giia materid

- v eifaios She g‘»f‘-’-*ﬂc'as"}a {’O"-‘S ¢

So~557), Arawd, 507 dis
a ;

e \J LR 1af Gila J:J’?f{’(ﬂf" ad

dor¥ gedlann Bho Droiey fabe,

‘ P ;]
L' g & oHE,

DEPTH (ft)
I
@]

, o
R, (5 - Stbrotuwded

(%ﬂgg,\ Ghuohl He 4

fo

S o g

w20

SAMPLES
NO. DESCRIPTION

- — No Sampls

SPECIAL NOTES:




FIELD TEST PIT LOG

o AL ‘-.7:"
TesT pIT P SA LD

TEMP %<5 'F WEATHER _¢ foueddy ENGINEER _ P, Hugcner OPERATOR ji ﬁw.sns«agf
FQUIPMENT _ Y46 Caf dackise.  CONTRACTOR Bk / M3 DATE _} /o295 -

ELEVATION DATUM ____ 0B

LOCATION __A A Stsergtis MNAE 277

= N vnaxed | Gede UTHOLOGIC DESCRIPTIONS AND
— T esid e o EXCAVATION NOTES
L AL BT —

/ i o i, e , ; 4
| W / Q} :_3;_ “ 14 ;"g,cé {fﬂ iy é}r.}u_g,};‘
L [/ el i Eed lerth

/ by st 54 y edlovs 04,

%ﬁ/e j’;wjg

DEPTH (1)
A
(]

f}tr* i
-

~—20

SAMPLES

NO. DESCRIPTION

o

- T e Damals

]

SPECIAL NOTES:




IELD TEST PIT LOG

E P SA LG y:
TEST PIT 1P o o L Busse.

TEMP &/ 5 °F WEATHER Clewddy ENGINEER _ D, Euscher OPERATOR _*

EQUIPMENT _ & Y& Zaf Eacirsz CONTRACTOR DD / A7z DATE _//7a7e%

ELEVATION DATUM . J0B
LOCATION __5 A Dteckple. 12 35 0T SEGOA 7 26 6T o

LENGTH (ft)

\ LITHOLOGIC DESCRIPTIONS AND
(i a I EXCAVATION NOTES

- ; (D o~y Sia madenial)

B Yedlotsishe brawn ¢
T — WE- 50 ﬁr"if% Flochis
W5 =N i - H .3
i D477 Gile matericd

- Y
L o
i L

72 e

DEPTH (ft)
I
O

S g B g £
15 ’ I
Ugmy TR
. f
::" L f_t.;é
C . o /
o < ) f:’jm =
{mng
T Y

— 20

SAMPLES

NO, DESCRIPTION

- i 3

- - TORREE  e-is

- —TpsA g-1d
&

coil duyd, | TPSAL

SPECIAL NOTES:

T e 21 st
plol, 37 A gib




FIELD TEST PIT LOG

. TEST PIT TP 5 4 {1 2
TEMP __ °F WEATHFRZo o v ENGINEER b Sy screar OPERATOR L./
EQUIPMENT 4% ¢ (a7 fwcésne’  CONTRACTOR _¥In / a4 DATE 2 _/<f/ ber
ELEVATION DATUM " JOB_Z 7 8% oyl

LocaiioN — & T H 7 THS) Rae /08T [ aAL 27 5S4 Steckpie

LENGTH {ft)

LITHOLOGIC DESCRIPTIONS AND
"“ AN \ EXCAVATION NOTES

DEPTH (ft)
!
O

__15 ............

— 20

SAMPLES

NOC. DESCR!PTION
— - /7 Vo %‘fj s
_ _ i
SFECIAL NOTES:
- P ;= e




FIELD TEST PIT LOG

TEST PIT TP S AR
TEMP ___‘F WEATHER Ceded, ENGINEER __ 2. &2 OPERATOR £

¥

; rh ! ﬁa

EQUIPMENT _47% _(Caf fackline’ CONTRACTOR __P A1/ pa DATE é?f%;
o g ST

ELEVATIGN T DATUM JOB_Z A4

LOCATION 00 7 # 7 7757 f’ Zolh 017 AL T B ke

LENGTH (ft)

0 10 20

LITHOLOGIC DESCRIPTIONS AND
EXCAVATION NQTES

é? Foladss & sy s
K} oA :{ & é ¢ 1/:,
fj"» i g o

37" Jons e

Wg g .
SR § I

s P g
1 o ke

/ . P e g
- W %é{ 5 " Leapidh fB 4 Frﬁ?dld‘!u‘;'"
— f.,.w é‘!”’f} i . g E e e /;:;__,,.1:3 b

7 N G le

!

DEPTH (ft)
|
>

A ‘

\;
1

— 20

SAMPLES
= DESCRIPTION
- “TPIAR oE

<o) Jud | TPEAIE 21T

SPECIAL NOTES:
- F hsto {“
Foii oo




FIELD TEST

TEST PIT TP & 5%

1T LOG

ENGINEER %

OPERATOR &y Bfesiey

RN S

TEMP ___F WEATHER. ,
FQUIPMENT 4% & (it bactsns ¢

CONTRACTOR PO /73

DATE &7 &f /&

DATUM

JOB_gér St ckptic

ELEVATION ]
LOCATION ___ (> 75 7 225/ 3 iFq49

CWRL ST

LENGTH (ft)

- - \ b \{"L‘ &
& o i3
S 4

LITHOLGGIC DESCRIPTIONS AND
EXCAVATION NOTES

God i o e O

me‘x‘%‘«ﬁ‘r . Ui
s lesct

(Do-2"

N

10/

% Je:f'

DEPTH (ft)
I
"N%
&
RE
2,:?

i ieden ¢
a‘e“%“f;%:sli BastATE

F e,
o TR + yel jﬁf"’"'b

"

(5 aiaaat 5

{ia Lopis pask 3 LodtA

pri¥ed with lodh &ils patt

-—20

SAMPLES
DESCRIPTION

NO,

e B gy e

H

SPECIAL NOTES:

— Jrf :q H o i
}(j/"? EHES i aE P
e i N -




TEMP ‘P WEATHER ENGINEER &> ODFRATORéi Jf b

EQUIPMENT 44 & (ZF &acéant  CONTRACTOR DATE ;;;; i< ’
ELEVATION . DATUM JOB £ f“f’- g E
LOCATION __ ;2 794 74 307 26/T 876
LENGTH (ft)
T T T T 7T T r T T 1T
0 10 20
LITHOLOGIC DESCRIFTIONS AND
- A, \ EXCAVATION NOTES
Vi
- g \
| '\
Y
- . !
_ o Yy Gy
2 L
S i ¢ N e P

DEPTH (ft)
L
I
-

—20

SAMPLES
NO. DESCREPT[ON

A’..?j o g .

1
SPECIAL NOTES:




FIELD TEST PIT LOG

TEST PIT RS A5h1 ,
TEMP__ 'F WEATHER ENGINEER __ 15, Bl iher OPERATOR (¢ Py tre sy
EQUIPMENT _%C  (&rf Feedsine. CONTRACTOR P L /i © DATE 2n/4 708 7
ELEVATION . DATUM - JOB_EA Iimekpiie
LOCATICN O TG TEEL S B R E ETTT :

LENGTH (ft)

CRE i ":ii B . AL LITHOLOGIC DESCRIPTIONS AND
$§; . EXCAVATION NOTES

P - i S
{’j;:l -f‘j} oy i ; S g’(/L P T e gf
i | -

by s

é‘if&"jw Ve

.
S o e, Bl

—3 (67 B + ypredins
o
! z, 1l
LI S S L St
- e RN ;) .
s £ L4 L tE
— OO P A s

i

e S
Dy, PR

Wt H
Ped i Bronth - ;

e

DEPTH (ft)
Il
s

= 20

SAMPLES
NO. DESCRIPTION




SIELD TEST PIT LOG

TEST PIT 10 5 A Qo

TEMP ‘F WEATHER ‘ _ ENGINEER b, - Rirzcd em OPERATAOR,% ﬁ«w
FQUIPMENT _ 446 7ar Zacfzse CONTRACTOR . P o / /42 DATE &/ & 7 05"
ELEVATION DATUM JOB_2 A  tércs

LOCATION AT e WK AT 4 VAR 277

LENGTH {t)

0 i0 20
\ LITHOLOGIC DESCRIPTIONS AND
f’ ‘

EXCAVATION NOTES

DEFTH (ft)
I
[ws)
N
“*
™

i
R SEIPLE L o

SAMPLES
NO. DESCRIPTION
_ —F1 5 ERbey ’m

SPECIAL NOTES:




TEMP 'F WEATHER

EQUIFMENT

G Ja7 & ack Bor

ELEVATION

ENGINEER . ;‘%

ﬁ?{,y éw{f'w”

OPERATOR & B

P ey

CONTRACTOR
DATUM,

PO Zai:

DATE _&. . ,
JOB S # sHechpiio

LOCATION

4,’:"7&/7“?5}’

aiys 9

-xz; AT 2

LENGTH (ft)

A I I
10

T 1 1

20

- E 2 - > G 3 i@-' M
Yo

B £ f

- X\xﬁ":/ ;‘5 % »fl&ls:sfg

o N 1
2.4 o

LITHOLCGIC DESCRIPTIONS AND
EXCAVATION NOTES

e

s 774

J%
",
R

)

LRy g

DEPTH (ft)
it
O

— 20

oy r
{:‘B s § r?iffe‘/’a—fmf

by ol Codasa Eﬁ}:aé-xf
foas, 607, 907 < 1,

C kit nvesf moe. Bell
=

,!l‘,szg,%r P et Wl’ﬁ L e,
b (j.ffi 3‘;:5:} gj,\;w-f; Lok ¥ _)Qr‘}c.’fy

j & 2R FE .
¥

T san «;Je_g
Ho 504
gt

b {:»é’&;m;i“'»ﬂ 5%

E2p alar by

Voo cdeds :,

! i -
Lsgiim, Haniy, 5§,

b e o

v ol
S5-7 e::azws';»ws et
o o rf‘
?' 39“1 B iad
o ]
j:\(‘ 12 Lpacd Cap 70/

ool ){{/f Mp,f’"’x Z:f:gia\ w’}fk

{»‘iﬂmﬁ

&{'_A’;z,?' {«é? - V‘-z_:ﬂ':i:ﬂf’e bonie s
Yz g4, T read o8,

é
£ oadh 57
fodel éw s ;iz»i

‘./‘.! et -‘; 5—«\

e
ary o by Bl o

S ekl

SAMPLES

NO.

DESCRIPTION

- he Srples

SPECIAL NOTES:




TIMP ___ 'F WEATHER

FIELD TEST PIT LOG

TEST pIT B A QY

EQUIPMENT _ 4%  Cad fack dor

ENGINEER _ Ty, RBugsecher

CPERATOR ffi gffé‘fi‘-é 24

ELEVATION

DATE & J0 [y

CONTRACTOR __Pb /7 M 7
DATU

LOCATION "o P L Comrsf, .

JOB w8 S¥selh o244

Gi,cuv%‘%ﬁ% focete,

g S )
Fa

LENGTH (ft)

Wi 6 5y FR

L6

LITHOLOGIC DESCRIPTIONS AND
- EXCAVATION NOTES

‘ »’#:: r.?-%"i. ,"’F';@?,"Iﬁitm.(ﬂwﬂ

fo r oty

P v ; éﬁ?L g?y,g (_-,{: B e

Codnie, SHesde

o
Fizegs, £/ chis. bived
TR o Y 3 ;%@;q {'ﬁ*f; e

Feddish brocn. Co 5,

(B 1-12¢ €64, Gia

‘ g

T

aperape %% .
<z g

" e L

L | £c ’

g%ﬁ..s;ﬁ-‘

f”
PR ST YNNI

507, leadh <ag -
ol g 54 Do fe 5t !
{pg ?: f? wd ) /,4 Qi‘#’g’;ra«f

ﬁ:{’?z N .{,ﬁrﬂ;%% céaﬁ,?f red #

L{ f?g Ffs'.}i;m .Z‘;r" v iR E 51;{&& 1 g

- s # i e .”’" Pt N
Thiy B-6" lmmy o0 2,

SAMPLES

NO. DESCRIPTION

Yo ferpt




FIELD TES;

F WEATHER -y
Y gt 5&(?»%«»‘

07 T o

EQUIPMENT

TEST PIT TP

o g;§ y

(2 ENGINEER T, Sis)

CONTRACTOR m}m b
DATUM L

LJATL 2/l oy

OPERATOR & Bl sser,

Nlel=pir o B v L

5B 7o

/w%@ z":f’z

LENGTH (ft)

LITHOLOGIC DESCRIPTIONS AND
EXCAVATION  NOTES

@ @mg*g %{y«f%%g{w&gzﬁrw@g
by a2 iy CMP',};Q,’L 5{3@
L5 jrf ;@;aﬂ“ e ian f

B M}J,em ij fg;?,ys

P omdtei b :{fﬁf
<o 535?,@5 ﬁ"{g

DEPTH (ft)

f”éé"&%} rac % Lol W41 *M’ig

(-i2', g0t &F(D

Lk

SAMPLES

NO. DESCRIPTION

- ~ Fio Sdagn s

SPECIAL MNOTES:

Pt

Chin dhed asn. Slained
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APPENDIX B

LABORATORY REPORTS



APPENDIX B-1

5A STOCKPILE LABORATORY REPORT



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile
Lab ID: B05020544-001

Client Sample ID: TP5A2, 0.25-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 52 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 76 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 15 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 3 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 720 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.23 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:03 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 15:00 / srm
Organic Matter 047 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 10:19 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 10:19 / car
Copper 1.4 mg/kg 0.1 SW6020 02/24/05 10:19 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 10:19 / car
Manganese 0.6 mg/kg 0.1 SW6020 02/24/05 10:19 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 10:19 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 10:19 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 10:19 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-002

Client Sample ID: TP5A2, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 53 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 79 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 12 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 5 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.90 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.18 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.2 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:04 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:47 / srm
Organic Matter 062 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 11:17 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 11:17 / car
Copper 1.9 mg/kg 0.1 SW6020 02/24/05 11:17 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 11:17 / car
Manganese 0.7 mg/kg 0.1 SW6020 02/24/05 11:17 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 11:17 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 11:17 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 11:17 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-003

Client Sample ID: TP5A3, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 53 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 75 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 15 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 10 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 5 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.60 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.31 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 6 mg/kg 1 ASA24-5 02/23/05 10:06 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:47 / srm
Organic Matter 026 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.04 mg/kg 0.02 SW6020 02/24/05 11:24 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 11:24 / car
Copper 2.0 mg/kg 0.1 SW6020 02/24/05 11:24 / car
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 11:24 | car
Manganese 0.8 mg/kg 0.1 SW6020 02/24/05 11:24 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 11:24 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 11:24 | car
Nickel ND mg/kg 0.1 SW6020 02/24/05 11:24 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-004

Client Sample ID: TP5A3, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 54 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 79 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 11 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 10 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 5 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.25 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.1 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 4 mg/kg 1 ASA24-5 02/23/05 10:07 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:48 / srm
Organic Matter 029 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.04 mg/kg 0.02 SW6020 02/24/05 11:31 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 11:31/ car
Copper 14 mg/kg 0.1 SW6020 02/24/05 11:31 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 11:31 / car
Manganese 0.5 mg/kg 0.1 SW6020 02/24/05 11:31 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 11:31/ car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 11:31 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 11:31/ car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-005

Client Sample ID: TP5A4, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 61 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 79 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 13 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 8 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 5 wt% ASA15-5 02/24/05 10:07 / srm
Texture LS ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.43 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:09 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:49 / srm
Organic Matter 040 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 11:38 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 11:38 / car
Copper 1.2 mg/kg 0.1 SW6020 02/24/05 11:38 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 11:38 / car
Manganese 0.6 mg/kg 0.1 SW6020 02/24/05 11:38 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 11:38 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 11:38 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 11:38 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-006

Client Sample ID: TP5A4, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 55 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 79 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 13 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 8 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 6 wt% ASA15-5 02/24/05 10:07 / srm
Texture LS ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.33 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 6 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.6 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 10:10 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:49 / srm
Organic Matter 0.31 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 11:46 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 11:46 / car
Copper 15 mg/kg 0.1 SW6020 02/24/05 11:46 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 11:46 / car
Manganese 0.7 mg/kg 0.1 SW6020 02/24/05 11:46 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 11:46 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 11:46 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 11:46 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-007

Client Sample ID: TP5AS, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 50 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 74 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 15 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 11 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 5 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.30 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.72 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 19.5 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 3 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.04 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:11 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:50 / srm
Organic Matter 0.41 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 11:53 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 11:53 / car
Copper 7.8 mg/kg 0.1 SW6020 02/24/05 11:53 / car
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 11:53 / car
Manganese 41 mg/kg 0.1 SW6020 02/24/05 11:53 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 11:53 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 11:53 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 11:53 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-008

Client Sample ID: TP5AS, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 51 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 79 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 13 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 8 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture LS ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.49 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 19.3 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:13 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:52 / srm
Organic Matter 0.21 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.04 mg/kg 0.02 SW6020 02/24/05 12:00 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 12:00 / car
Copper 22 mg/kg 0.1 SW6020 02/24/05 12:00 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 12:00 / car
Manganese 1.0 mg/kg 0.1 SW6020 02/24/05 12:00 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 12:00 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 12:00 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 12:00 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-009

Client Sample ID: TP5A6, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 54 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 76 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 15 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 5 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.30 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.29 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 19.9 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:14 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:53 / srm
Organic Matter 024 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.04 mg/kg 0.02 SW6020 02/24/05 12:36 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 12:36 / car
Copper 4.6 mg/kg 0.1 SW6020 02/24/05 12:36 / car
Lead 0.6 mg/kg 0.1 SW6020 02/24/05 12:36 / car
Manganese 1.1 mg/kg 0.1 SW6020 02/24/05 12:36 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 12:36 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 12:36 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 12:36 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-010

Client Sample ID: TP5A6, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 55 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 83 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 10 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 7 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 6 wt% ASA15-5 02/24/05 10:07 / srm
Texture LS ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.70 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.47 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 19.3 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 10:16 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:54 / srm
Organic Matter 028 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.05 mg/kg 0.02 SW6020 02/24/05 12:43 | car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 12:43 / car
Copper 1.1 mg/kg 0.1 SW6020 02/24/05 12:43 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 12:43 | car
Manganese 0.6 mg/kg 0.1 SW6020 02/24/05 12:43 | car
Mercury ND mg/kg 0.1 SW6020 02/24/05 12:43 | car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 12:43 | car
Nickel ND mg/kg 0.1 SW6020 02/24/05 12:43 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-011

Client Sample ID: TP5A18, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 53 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 73 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 17 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 10 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 2 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 480 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.64 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 21.3 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 3 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.06 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 13 mg/kg 1 ASA24-5 02/23/05 10:23 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:56 / srm
Organic Matter 052 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.05 mg/kg 0.02 SW6020 02/24/05 12:58 / car
Cadmium 0.1 mg/kg 0.1 SW6020 02/24/05 12:58 / car
Copper 99.4 mg/kg 0.1 SW6010B 02/25/05 11:52 / rih
Lead 0.5 mg/kg 0.1 SW6020 02/24/05 12:58 / car
Manganese 9.5 mg/kg 0.1 SW6020 02/24/05 12:58 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 12:58 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 12:58 / car
Nickel 0.1 mg/kg 0.1 SW6020 02/24/05 12:58 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-012

Client Sample ID: TP5A18, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 50 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 73 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 15 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 12 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 440 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.93 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 21.3 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 3 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 3 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 0 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.14 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.04 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 0.08 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.3 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 17 mg/kg 1 ASA24-5 02/23/05 10:24 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:56 / srm
Organic Matter 016 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.04 mg/kg 0.02 SW6020 02/24/05 13:26 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 13:26 / car
Copper 187 mg/kg 0.1 SW6010B 02/25/05 11:56 / rih
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 13:26 / car
Manganese 3.0 mg/kg 0.1 SW6020 02/24/05 13:26 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 13:26 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 13:26 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 13:26 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-013

Client Sample ID: TP5A20, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 51 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 73 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 11 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 0 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 570 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.15 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 17.7 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 6 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.6 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 13 mg/kg 1 ASA24-5 02/23/05 10:25 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:57 / srm
Organic Matter 022 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.02 mg/kg 0.02 SW6020 02/24/05 14:55 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 14:55 / car
Copper 15.3 mg/kg 0.1 SW6020 02/24/05 14:55 / car
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 14:55 / car
Manganese 6.1 mg/kg 0.1 SW6020 02/24/05 14:55 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 14:55 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 14:55 / car
Nickel 0.1 mg/kg 0.1 SW6020 02/24/05 14:55 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-014

Client Sample ID: TP5A20, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 51 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 75 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 1 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.50 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.16 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 17.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 4 mg/kg 1 ASA24-5 02/23/05 10:27 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:58 / srm
Organic Matter 026 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 0.02 SW6020 02/24/05 15:03 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 15:03 / car
Copper 3.8 mg/kg 0.1 SW6020 02/24/05 15:03 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 15:03 / car
Manganese 0.9 mg/kg 0.1 SW6020 02/24/05 15:03 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 15:03 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 15:03 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 15:03 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-015

Client Sample ID: TP5A21, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 48 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 67 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 20 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 13 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 2 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 520 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.24 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 19.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 6 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.06 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.6 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 16 mg/kg 1 ASA24-5 02/23/05 10:28 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:59 / srm
Organic Matter 024 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 0.02 SW6020 02/24/05 15:10 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 15:10 / car
Copper 20.4 mg/kg 0.1 SW6020 02/24/05 15:10 / car
Lead 0.7 mg/kg 0.1 SW6020 02/24/05 15:10 / car
Manganese 3.5 mg/kg 0.1 SW6020 02/24/05 15:10 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 15:10 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 15:10 / car
Nickel 0.1 mg/kg 0.1 SW6020 02/24/05 15:10 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-016

Client Sample ID: TP5A21, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 44 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 64 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 21 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 15 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 2 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 5.00 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.36 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 241 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 4 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 0 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.19 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.07 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 012 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 12 mg/kg 1 ASA24-5 02/23/05 10:30 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 13:59 / srm
Organic Matter 024 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 0.02 SW6020 02/24/05 15:17 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 15:17 / car
Copper 23.3 mg/kg 0.1 SW6020 02/24/05 15:17 / car
Lead 0.7 mg/kg 0.1 SW6020 02/24/05 15:17 | car
Manganese 4.8 mg/kg 0.1 SW6020 02/24/05 15:17 | car
Mercury ND mg/kg 0.1 SW6020 02/24/05 15:17 | car
Molybdenum 0.2 mg/kg 0.1 SW6020 02/24/05 15:17 | car
Nickel 0.1 mg/kg 0.1 SW6020 02/24/05 15:17 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-017

Client Sample ID: TP5A24, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 44 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 69 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 15 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 440 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.38 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 22.9 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 3 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 1 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.13 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.05 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable 0.03 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 005 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 18 mg/kg 1 ASA24-5 02/23/05 10:31 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:00 / srm
Organic Matter 040 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 0.02 SW6020 02/24/05 15:24 | car
Cadmium 0.2 mg/kg 0.1 SW6020 02/24/05 15:24 / car
Copper 46.9 mg/kg 0.1 SW6010B 02/25/05 12:00 / rih
Lead 1.3 mg/kg 0.1 SW6020 02/24/05 15:24 | car
Manganese 17.9 mg/kg 0.1 SW6020 02/24/05 15:24 | car
Mercury ND mg/kg 0.1 SW6020 02/24/05 15:24 | car
Molybdenum 0.2 mg/kg 0.1 SW6020 02/24/05 15:24 | car
Nickel 0.2 mg/kg 0.1 SW6020 02/24/05 15:24 | car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-018

Client Sample ID: TP5A24, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 49 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 75 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 14 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 11 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 470 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.62 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 21.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.07 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.04 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 11 mg/kg 1 ASA24-5 02/23/05 10:32 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:02 / srm
Organic Matter 029 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.02 mg/kg 0.02 SW6020 02/24/05 15:31 / car
Cadmium 0.2 mg/kg 0.1 SW6020 02/24/05 15:31 / car
Copper 34.2 mg/kg 0.1 SW6020 02/24/05 15:31 / car
Lead 0.9 mg/kg 0.1 SW6020 02/24/05 15:31 / car
Manganese 9.6 mg/kg 0.1 SW6020 02/24/05 15:31 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 15:31 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 15:31 / car
Nickel 0.2 mg/kg 0.1 SW6020 02/24/05 15:31 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-019

Client Sample ID: TP5A7, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 51 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 73 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 18 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.30 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.12 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 19.3 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 2 mg/kg 1 ASA24-5 02/23/05 10:34 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:03 / srm
Organic Matter 022 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 16:00 / car
Cadmium 0.1 mg/kg 0.1 SW6020 02/24/05 16:00 / car
Copper 10.8 mg/kg 0.1 SW6020 02/24/05 16:00 / car
Lead 0.5 mg/kg 0.1 SW6020 02/24/05 16:00 / car
Manganese 1.1 mg/kg 0.1 SW6020 02/24/05 16:00 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 16:00 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 16:00 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 16:00 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-020

Client Sample ID: TP5A7, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 52 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 75 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 2 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.60 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.21 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 191 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.05 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.05 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 2 mg/kg 1 ASA24-5 02/23/05 10:35 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:03 / srm
Organic Matter 0.31 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/25/05 11:43 / car
Cadmium 0.1 mg/kg 0.1 SW6020 02/24/05 18:42 / car
Copper 18.6 mg/kg 0.1 SW6020 02/25/05 11:43 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 18:42 | car
Manganese 0.7 mg/kg 0.1 SW6020 02/25/05 11:43 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 18:42 | car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 18:42 | car
Nickel ND mg/kg 0.1 SW6020 02/25/05 11:43 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-021

Client Sample ID: TP5AS, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 51 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 78 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 13 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.30 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.38 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 20.7 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:42 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:06 / srm
Organic Matter 026 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 18:56 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 18:56 / car
Copper 3.2 mg/kg 0.1 SW6020 02/24/05 18:56 / car
Lead 0.5 mg/kg 0.1 SW6020 02/24/05 18:56 / car
Manganese 1.2 mg/kg 0.1 SW6020 02/24/05 18:56 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 18:56 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 18:56 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 18:56 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-022

Client Sample ID: TP5AS, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 52 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 75 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 14 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 11 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 3 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.40 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.45 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 211 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 6 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 6 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNOS3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.6 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:44 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:06 / srm
Organic Matter 028 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/25/05 11:34 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 19:25 / car
Copper 2.7 mg/kg 0.1 SW6020 02/25/05 11:34 / car
Lead 0.5 mg/kg 0.1 SW6020 02/24/05 19:25 / car
Manganese 1.0 mg/kg 0.1 SW6020 02/25/05 11:34 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 19:25 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 19:25 / car
Nickel ND mg/kg 0.1 SW6020 02/25/05 11:34 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-023

Client Sample ID: TP5A9, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 53 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 80 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 13 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 7 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 3 wt% ASA15-5 02/24/05 10:07 / srm
Texture LS ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.14 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 10:45 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:07 / srm
Organic Matter 059 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 20:01 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 20:01 / car
Copper 1.9 mg/kg 0.1 SW6020 02/24/05 20:01 / car
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 20:01 / car
Manganese 0.7 mg/kg 0.1 SW6020 02/24/05 20:01 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 20:01 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 20:01 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 20:01 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-024

Client Sample ID: TP5A09, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 54 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 76 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 8 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 3 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.50 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.28 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 191 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 5 mg/kg 1 ASA24-5 02/23/05 10:46 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:08 / srm
Organic Matter 024 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.04 mg/kg 0.02 SW6020 02/24/05 20:08 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 20:08 / car
Copper 3.3 mg/kg 0.1 SW6020 02/24/05 20:08 / car
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 20:08 / car
Manganese 14 mg/kg 0.1 SW6020 02/24/05 20:08 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 20:08 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 20:08 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 20:08 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-025

Client Sample ID: TP5A11, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 54 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 73 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 11 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 450 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 1.85 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 20.9 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 6 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.07 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.6 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 13 mg/kg 1 ASA24-5 02/23/05 10:48 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:08 / srm
Organic Matter 029 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 20:16 / car
Cadmium 0.1 mg/kg 0.1 SW6020 02/24/05 20:16 / car
Copper 28.1 mg/kg 0.1 SW6020 02/24/05 20:16 / car
Lead 0.6 mg/kg 0.1 SW6020 02/24/05 20:16 / car
Manganese 9.9 mg/kg 0.1 SW6020 02/24/05 20:16 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 20:16 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 20:16 / car
Nickel 0.1 mg/kg 0.1 SW6020 02/24/05 20:16 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-026

Client Sample ID: TP5A11, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 50 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 73 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 16 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 11 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 430 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 2.29 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 22.6 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 1 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.06 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable 0.02 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual 0.01 % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 15 mg/kg 1 ASA24-5 02/23/05 10:49 / srm
Nitrate as N, KCL Extract 1 mg/kg 1 ASA38-3 02/23/05 14:09 / srm
Organic Matter 053 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 20:23 / car
Cadmium 0.1 mg/kg 0.1 SW6020 02/24/05 20:23 / car
Copper 27.3 mg/kg 0.1 SW6020 02/24/05 20:23 / car
Lead 0.6 mg/kg 0.1 SW6020 02/24/05 20:23 / car
Manganese 8.8 mg/kg 0.1 SW6020 02/24/05 20:23 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 20:23 / car
Molybdenum ND mg/kg 0.1 SW6020 02/24/05 20:23 / car
Nickel 0.1 mg/kg 0.1 SW6020 02/24/05 20:23 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-027

Client Sample ID: TP5A16, 0-6 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 56 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 77 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 14 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 9 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture SL ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.70 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.12 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.0 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 4 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 4 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.4 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 2 mg/kg 1 ASA24-5 02/23/05 10:51 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:10 / srm
Organic Matter 036 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 20:30 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 20:30 / car
Copper 1.7 mg/kg 0.1 SW6020 02/24/05 20:30 / car
Lead 0.4 mg/kg 0.1 SW6020 02/24/05 20:30 / car
Manganese 0.6 mg/kg 0.1 SW6020 02/24/05 20:30 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 20:30 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 20:30 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 20:30 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc
Project: S5A Stockpile

Lab ID: B05020544-028

Client Sample ID: TP5A16, 6-12 ft

LABORATORY ANALYTICAL REPORT

Report Date: 03/03/05

Collection Date: 02/04/05

Date Received: 02/09/05
Matrix: Soil

MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 56 wit% 2 ASA15-5 02/24/05 10:07 / srm
Sand 79 % 1 ASA15-5 02/24/05 10:07 / srm
Silt 13 % 1 ASA15-5 02/24/05 10:07 / srm
Clay 8 % 1 ASA15-5 02/24/05 10:07 / srm
Very Fine Sand 4 wt% ASA15-5 02/24/05 10:07 / srm
Texture LS ASA15-5 02/24/05 10:07 / srm
-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:07 / srm
Conductivity, sat. paste 0.15 mmhos/cm 0.01 ASA10-3 02/24/05 10:07 / srm
Saturation 18.2 % 0.1 USDA27a 02/24/05 10:07 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 5 t/kt 1 Sobek Modified 03/02/05 08:31 / srm
Acid Potential 0 t/kt 1 Sobek Modified ~ 03/02/05 08:31 / srm
Acid/Base Potential 5 t/kt Sobek Modified 03/02/05 08:31 / srm
Sulfur, Total 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, Hot Water Extractable 0.03 % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 03/02/05 08:31 / srm
Sulfur, HNO3 Extractable ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 03/02/05 08:31 / srm
- The acid base potential was calculated from non-sulfate sulfur.
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.5 % 0.1 USDA23c 02/24/05 10:07 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 10:52 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:12 / srm
Organic Matter 028 % 0.02 ASA29-3 02/25/05 13:15 / srm
METALS, ABDTPA EXTRACTABLE
Arsenic 0.03 mg/kg 0.02 SW6020 02/24/05 20:37 / car
Cadmium ND mg/kg 0.1 SW6020 02/24/05 20:37 / car
Copper 2.1 mg/kg 0.1 SW6020 02/24/05 20:37 / car
Lead 0.3 mg/kg 0.1 SW6020 02/24/05 20:37 / car
Manganese 0.8 mg/kg 0.1 SW6020 02/24/05 20:37 / car
Mercury ND mg/kg 0.1 SW6020 02/24/05 20:37 / car
Molybdenum 0.1 mg/kg 0.1 SW6020 02/24/05 20:37 / car
Nickel ND mg/kg 0.1 SW6020 02/24/05 20:37 / car
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.



APPENDIX B-2

NO. 1 STOCKPILE BORROW LABORATORY REPORT



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-001
Client Sample ID: TP1B1, 0-9 in

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received

Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 25 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 63 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 24 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 13 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 1 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 520 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.18 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 186 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.3 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 14 mg/kg 1 ASA24-5 02/23/05 10:53 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:13 / srm
Organic Matter 114 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-002

Client Sample ID: TP1BI1, 9 in-6 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 53 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 77 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 10 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 13 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 3 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 710  s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.47 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 218 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.5 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 6 mg/kg 1 ASA24-5 02/23/05 10:55 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:13 / srm
Organic Matter 034 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-003
Client Sample ID: TPI1BI1, 6-11 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 49 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 77 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 12 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 11 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 5 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 6.90 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.58 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 211 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.4 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 6 mg/kg 1 ASA24-5 02/23/05 11:02 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:15 / srm
Organic Matter 022 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-004

Client Sample ID: TPI1BI1, 11-12 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 53 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 73 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 14 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 13 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 3 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 720 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.92 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 211 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.5 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 7 mg/kg 1 ASA24-5 02/23/05 11:03 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:16 / srm
Organic Matter 045 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 03/01/05
Project: 1 borrow, Tyrone Collection Date: 02/04/05
Lab ID: B05020549-005 Date Received: 02/09/05
Client Sample ID: TP1B2, 0-1 ft Matrix: Soil

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By

PHYSICAL CHARACTERISTICS

Coarse Fragments 30 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 63 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 24 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 13 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm
- C = Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 580 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.38 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 214 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.7 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 14 mg/kg 1 ASA24-5 02/23/05 11:05 / srm
Nitrate as N, KCL Extract 2 mg/kg 1 ASA38-3 02/23/05 14:17 / srm
Organic Matter 176 % 0.02 ASA29-3 02/25/05 13:13 / srm

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-006
Client Sample ID: TP1B2, 1-4 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 37 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 73 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 14 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 13 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 7.30 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.49 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 228 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 1.0 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 2 mg/kg 1 ASA24-5 02/23/05 11:06 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:18 / srm
Organic Matter 0.41 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-007
Client Sample ID: TP1B2, 4-8 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 40 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 78 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 15 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 7 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 2 wt% ASA15-5 02/25/05 13:13 / srm
Texture LS ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 750 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.57 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 222 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 1.5 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 1 mg/kg 1 ASA24-5 02/23/05 11:08 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:18 / srm
Organic Matter 038 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-008
Client Sample ID: TP1B2, 8-13 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 40 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 83 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 10 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 7 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 3 wt% ASA15-5 02/25/05 13:13 / srm
Texture LS ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 760 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.74 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 233 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 1.0 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 11:09 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:19 / srm
Organic Matter 038 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 03/01/05
Project: 1 borrow, Tyrone Collection Date: 02/04/05
Lab ID: B05020549-009 Date Received: 02/09/05
Client Sample ID: TP1B3,0-2 ft Matrix: Soil

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By

PHYSICAL CHARACTERISTICS

Coarse Fragments 23 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 49 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 22 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 29 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SCL ASA15-5 02/25/05 13:13 / srm
- C = Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 6.30 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.26 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 413 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.8 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 11:10 / srm
Nitrate as N, KCL Extract 1 mg/kg 1 ASA38-3 02/23/05 14:20 / srm
Organic Matter 200 % 0.02 ASA29-3 02/25/05 13:13 / srm

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 03/01/05
Project: 1 borrow, Tyrone Collection Date: 02/04/05
Lab ID: B05020549-010 Date Received: 02/09/05
Client Sample ID: TP1B3, 2-4 ft Matrix: Soil

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By

PHYSICAL CHARACTERISTICS

Coarse Fragments
Sand

Silt

Clay

Very Fine Sand
Texture

-C = Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste

Conductivity, sat. paste

Saturation

CHEMICAL CHARACTERISTICS

Lime as CaCO3
Phosphorus, Olsen

Nitrate as N, KCL Extract

Organic Matter

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.

37
61
19
20

SCL

7.30
0.51
31.5

1.8

ND

ND
0.67

wt%
%
%
%
wt%

S.u.
mmbhos/cm
%

%
mg/kg
mg/kg
%

A A AN

0.10
0.01
0.1

ASA15-5
ASA15-5
ASA15-5
ASA15-5
ASA15-5
ASA15-5

ASAM10-3.2
ASA10-3
USDA27a

USDA23c
ASA24-5
ASA38-3
ASA29-3

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

02/24/05 10:14 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm

02/24/05 10:14 / srm
02/24/05 10:14 / srm
02/24/05 10:14 / srm

02/25/05 13:13 / srm
02/23/05 11:12 / srm
02/23/05 14:22 / srm
02/25/05 13:13 / srm



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-011
Client Sample ID: TP1B3, 4-7 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 42 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 72 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 18 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 10 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 6 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 7.80 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.64 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 284 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 3.6 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 1 mg/kg 1 ASA24-5 02/23/05 11:13 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:23 / srm
Organic Matter 016 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 03/01/05
Project: 1 borrow, Tyrone Collection Date: 02/04/05
Lab ID: B05020549-012 Date Received: 02/09/05
Client Sample ID: TP1B3, 7-13 ft Matrix: Soil

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By

PHYSICAL CHARACTERISTICS

Coarse Fragments 52 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 59 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 18 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 23 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SCL ASA15-5 02/25/05 13:13 / srm
- C = Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 7.00 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 2.82 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 372 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 2.0 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 12 mg/kg 1 ASA24-5 02/23/05 11:15/ srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:23 / srm
Organic Matter 012 % 0.02 ASA29-3 02/25/05 13:13 / srm

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-013
Client Sample ID: TP1B4, 0-2 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 21 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 67 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 22 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 11 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 560 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.41 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 198 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.6 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 7 mg/kg 1 ASA24-5 02/23/05 11:22 / srm
Nitrate as N, KCL Extract 3 mg/kg 1 ASA38-3 02/23/05 14:25 / srm
Organic Matter 112 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-014
Client Sample ID: TP1B4, 2-4 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 40 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 71 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 11 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 18 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 710  s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.57 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 285 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.9 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 1 mg/kg 1 ASA24-5 02/23/05 11:23 / srm
Nitrate as N, KCL Extract 1 mg/kg 1 ASA38-3 02/23/05 14:26 / srm
Organic Matter 040 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 03/01/05
Project: 1 borrow, Tyrone Collection Date: 02/04/05
Lab ID: B05020549-015 Date Received: 02/09/05
Client Sample ID: TP1B4, 4-10 ft Matrix: Soil

MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By

PHYSICAL CHARACTERISTICS

Coarse Fragments
Sand

Silt

Clay

Very Fine Sand
Texture

-C = Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste

Conductivity, sat. paste

Saturation

CHEMICAL CHARACTERISTICS

Lime as CaCO3
Phosphorus, Olsen

Nitrate as N, KCL Extract

Organic Matter

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.

50
79

12

SL

7.20
1.26
221

1.0

ND
0.21

wt%
%
%
%
wt%

S.u.
mmbhos/cm
%

%
mg/kg
mg/kg
%

A A AN

0.10
0.01
0.1

ASA15-5
ASA15-5
ASA15-5
ASA15-5
ASA15-5
ASA15-5

ASAM10-3.2
ASA10-3
USDA27a

USDA23c
ASA24-5
ASA38-3
ASA29-3

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.

02/24/05 10:14 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm
02/25/05 13:13 / srm

02/24/05 10:14 / srm
02/24/05 10:14 / srm
02/24/05 10:14 / srm

02/25/05 13:13 / srm
02/23/05 11:24 / srm
02/23/05 14:27 | srm
02/25/05 13:13 / srm



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 03/01/05
Project: 1 borrow, Tyrone Collection Date: 02/04/05
Lab ID: B05020549-016 Date Received: 02/09/05
Client Sample ID: TP1B4, 10-13 ft Matrix: Soil
MCL/

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 39 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 82 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 8 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 10 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 2 wt% ASA15-5 02/25/05 13:13 / srm
Texture LS ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 6.90 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.27 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 198 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS
Lime as CaCO3 0.7 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 2 mg/kg 1 ASA24-5 02/23/05 11:26 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:27 / srm
Organic Matter 043 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
Definitions:  QCL - Quality control limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-017
Client Sample ID: TP1BS5, 0-7 in

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 21 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 58 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 23 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 19 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 2 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 560 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.37 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 253 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.8 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 11:27 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:28 / srm
Organic Matter 272 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc
Project:
Lab ID: B05020549-018

Client Sample ID: TPI1BS5, 7 in-1.5 ft

1 borrow, Tyrone

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 33 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 50 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 16 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 34 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SCL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 510 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.19 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 421 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.7 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 2 mg/kg 1 ASA24-5 02/23/05 11:29 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:29 / srm
Organic Matter 1.71 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report
Definitions:

RL - Analyte reporting limit.
QCL - Quality control limit.

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-019

Client Sample ID: TP1BS5, 1.5-4.5 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received

Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 41 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 67 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 16 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 17 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 6.40 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 0.31 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 243 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 0.8 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen ND mg/kg 1 ASA24-5 02/23/05 11:30 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:30 / srm
Organic Matter 057 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

Client:  Golder Associates Inc

Project: 1 borrow, Tyrone
Lab ID: B05020549-020

Client Sample ID: TP1BS5, 4.5-13 ft

LABORATORY ANALYTICAL REPORT

Report Date
Collection Date
Date Received
Matrix

: 03/01/05
: 02/04/05
: 02/09/05
: Soil

Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS

Coarse Fragments 47 wit% 2 ASA15-5 02/24/05 10:14 / srm
Sand 75 % 1 ASA15-5 02/25/05 13:13 / srm
Silt 12 % 1 ASA15-5 02/25/05 13:13 / srm
Clay 13 % 1 ASA15-5 02/25/05 13:13 / srm
Very Fine Sand 0 wt% ASA15-5 02/25/05 13:13 / srm
Texture SL ASA15-5 02/25/05 13:13 / srm

-C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)

SATURATED PASTE

pH, sat. paste 760 s.u. 0.10 ASAM10-3.2 02/24/05 10:14 / srm
Conductivity, sat. paste 1.41 mmhos/cm 0.01 ASA10-3 02/24/05 10:14 / srm
Saturation 243 % 0.1 USDA27a 02/24/05 10:14 / srm
CHEMICAL CHARACTERISTICS

Lime as CaCO3 1.0 % 0.1 USDA23c 02/25/05 13:13 / srm
Phosphorus, Olsen 3 mg/kg 1 ASA24-5 02/23/05 11:31 / srm
Nitrate as N, KCL Extract ND mg/kg 1 ASA38-3 02/23/05 14:32 / srm
Organic Matter 026 % 0.02 ASA29-3 02/25/05 13:13 / srm

Report RL - Analyte reporting limit.
QCL - Quality control limit.

Definitions:

MCL - Maximum contaminant level.
ND - Not detected at the reporting limit.



APPENDIX B-3

LEACHED CAP LABORATORY REPORT



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 08/02/05
Project: Project #0131595002 Condition 79 Leached Cap Collection Date: 07/07/05
Lab ID: B05071377-001 Date Received: 07/20/05
Client Sample ID: C79LC-1 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 50 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 47 % 1 ASA15-5 07/27/05 11:01/ srm
Silt 28 % 1 ASA15-5 07/27/05 11:01 / srm
Clay 25 % 1 ASA15-5 07/27/05 11:01 / srm
Texture L ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 5.00 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 0.29 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 368 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 1.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 2.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential 0 t/kt Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Total 0.07 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.03 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual 0.01 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 01:30 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 08:56 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 22:57 / rlh
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:23 / jjw
Cadmium 0.54  mgl/kg 0.01 SW6020 07/28/05 04:54 / rlh
Cadmium 0.60 mg/kg 0.01 SW6020 07/28/05 22:57 / rlh
Cadmium 0.60 mgl/kg 0.01 SW6010B 07/29/05 13:23 / jjw
Copper 270 mg/kg 1 SW6010B 07/29/05 13:23 / jjw
Lead 0.20  mg/kg 0.01 SW6020 07/28/05 04:54 / rlh
Lead 0.21 mg/kg 0.01 SW6020 07/28/05 22:57 / rlh
Manganese 36.4 mg/kg 0.01 SW6010B 07/29/05 13:23 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 04:54 / rih
Mercury ND mg/kg 0.05 SW6020 07/28/05 22:57 / rih
Molybdenum 0.22  mgl/kg D 0.02 SW6020 07/28/05 04:54 / rlh
Molybdenum ND mg/kg 0.01 SW6010B 07/29/05 13:23 / jjw
Nickel 0.25 mgl/kg D 0.02 SW6010B 07/29/05 13:23 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions: QG| - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.



Client:
Project:

ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Golder Associates Inc
Project #0131595002 Condition 79 Leached Cap

Lab ID: B05071377-002

Report Date: 08/02/05

Collection Date: 07/07/05

Date Received: 07/20/05

Client Sample ID: C79LC-2 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 53 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 60 % 1 ASA15-5 07/27/05 11:01 / srm
Silt 19 % 1 ASA15-5 07/27/05 11:01 / srm
Clay 21 % 1 ASA15-5 07/27/05 11:01 / srm
Texture SCL ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 5.60 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 0.37 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 323 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 2.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 2.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential 1 t/kt Sobek Modified 07/27/05 13:36 / srm
Sulfur, Total 010 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable 0.04 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.05 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual ND % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 01:37 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 09:00 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 23:04 / rih
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:27 / jjw
Cadmium 0.27 mg/kg 0.01 SW6020 07/28/05 05:01 / rlh
Cadmium 0.30 mg/kg 0.01 SW6020 07/28/05 23:04 / rlh
Cadmium 0.30 mg/kg 0.01 SW6010B 07/29/05 13:27 / jjw
Copper 110 mg/kg 1 SW6010B 07/29/05 13:27 / jjw
Lead 0.34 mg/kg 0.01 SW6020 07/28/05 05:01 / rlh
Lead 0.36 mg/kg 0.01 SW6020 07/28/05 23:04 / rlh
Manganese 235 mg/kg 0.01 SW6010B 07/29/05 13:27 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 05:01 / rlh
Mercury ND mg/kg 0.05 SW6020 07/28/05 23:04 / rlh
Molybdenum 0.37 mg/kg D 0.02 SW6020 07/28/05 05:01 / rlh
Molybdenum ND mg/kg 0.01 SW6010B 07/29/05 13:27 / jjw
Nickel 0.09 mg/kg D 0.02 SW6010B 07/29/05 13:27 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.



ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916

Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Client:  Golder Associates Inc Report Date: 08/02/05
Project: Project #0131595002 Condition 79 Leached Cap Collection Date: 07/07/05
Lab ID: B05071377-003 Date Received: 07/20/05
Client Sample ID: C79LC-3 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 28 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 56 % 1 ASA15-5 07/27/05 11:01 / srm
Silt 21 % 1 ASA15-5 07/27/05 11:01/ srm
Clay 23 % 1 ASA15-5 07/27/05 11:01 / srm
Texture SCL ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 5.80 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 0.39 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 293 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 1.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 2.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential 0 t/kt Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Total 0.06 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable 0.01 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.04 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual 0.01 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 01:44 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 09:04 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 23:11 / rlh
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:31 / jjw
Cadmium 0.06  mgl/kg 0.01 SW6020 07/28/05 05:08 / rlh
Cadmium 0.07 mgl/kg 0.01 SW6020 07/28/05 23:11 / rlh
Cadmium 0.07 mgl/kg 0.01 SW6010B 07/29/05 13:31 / jjw
Copper 145 mg/kg 1 SW6010B 07/29/05 13:31/ jjw
Lead 0.09 mg/kg 0.01 SW6020 07/28/05 05:08 / rlh
Lead 0.09 mgl/kg 0.01 SW6020 07/28/05 23:11 / rlh
Manganese 1.24 mg/kg 0.01 SW6010B 07/29/05 13:31 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 05:08 / rlh
Mercury ND mg/kg 0.05 SW6020 07/28/05 23:11 / rlh
Molybdenum 045 mg/kg D 0.02 SW6020 07/28/05 05:08 / rlh
Molybdenum ND mg/kg 0.01 SW6010B 07/29/05 13:31 / jjw
Nickel 0.02  mgl/kg D 0.02 SW6010B 07/29/05 13:31 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:  QCL - Quality control limit. ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.



Client:
Project:

ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Golder Associates Inc
Project #0131595002 Condition 79 Leached Cap

Lab ID: B05071377-004

Report Date: 08/02/05
Collection Date: 07/07/05
Date Received: 07/20/05

Client Sample ID: C79LC-4 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 35 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 56 % 1 ASA15-5 07/27/05 11:01 / srm
Silt 21 % 1 ASA15-5 07/27/05 11:01 / srm
Clay 23 % 1 ASA15-5 07/27/05 11:01 / srm
Texture SCL ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 4.80 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 1.68 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 30.1 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 25 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential -25 t/kt Sobek Modified 07/27/05 13:36 / srm
Sulfur, Total 083 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable 0.02 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.40 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual 0.41 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 01:50 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 09:09 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 23:18 / rlh
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:34 / jjw
Cadmium 0.03 mg/kg 0.01 SW6020 07/28/05 23:18 / rlh
Cadmium 0.04 mg/kg 0.01 SW6010B 07/29/05 13:34 / jjw
Copper 102 mg/kg 1 SW6010B 07/29/05 13:34 / jjw
Lead 0.58 mg/kg 0.01 SW6020 07/28/05 23:18 / rlh
Manganese 12.2 mg/kg 0.01 SW6010B 07/29/05 13:34 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 23:18 / rlh
Molybdenum 0.21 mg/kg 0.01 SW6010B 07/29/05 13:34 / jjw
Nickel 0.06 mg/kg D 0.02 SW6010B 07/29/05 13:34 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.



Client:
Project:

ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Golder Associates Inc
Project #0131595002 Condition 79 Leached Cap

Lab ID: B05071377-005

Report Date: 08/02/05
Collection Date: 07/07/05
Date Received: 07/20/05

Client Sample ID: C79LC-5 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 61 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 50 % 1 ASA15-5 07/27/05 11:01 / srm
Silt 26 % 1 ASA15-5 07/27/05 11:01 / srm
Clay 24 % 1 ASA15-5 07/27/05 11:01 / srm
Texture SCL ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 4.50 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 1.14 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 270 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 2.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 19 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential -17 t/kt Sobek Modified 07/27/05 13:36 / srm
Sulfur, Total 066 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable 0.05 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.49 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual 012 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 01:57 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 09:13 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 23:25 / rih
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:38 / jjw
Cadmium 0.40 mg/kg 0.01 SW6020 07/28/05 23:25 / rlh
Cadmium 0.41 mg/kg 0.01 SW6010B 07/29/05 13:38 / jjw
Copper 170 mg/kg 1 SW6010B 07/29/05 13:38 / jjw
Lead 2.34 mg/kg 0.01 SW6020 07/28/05 23:25 / rlh
Manganese 38.7 mg/kg 0.01 SW6010B 07/29/05 13:38 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 23:25 / rlh
Molybdenum 1.29 mg/kg 0.01 SW6010B 07/29/05 13:38 / jjw
Nickel 0.15 mg/kg D 0.02 SW6010B 07/29/05 13:38 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.



Client:
Project:

ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Golder Associates Inc
Project #0131595002 Condition 79 Leached Cap

Lab ID: B05071377-006

Report Date: 08/02/05
Collection Date: 07/07/05
Date Received: 07/20/05

Client Sample ID: C79LC-6 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 42 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 36 % 1 ASA15-5 07/27/05 11:01 / srm
Silt 34 % 1 ASA15-5 07/27/05 11:01 / srm
Clay 30 % 1 ASA15-5 07/27/05 11:01 / srm
Texture CL ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 5.40 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 0.54 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 265 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 1.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 9.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential -7 t/kt Sobek Modified 07/27/05 13:36 / srm
Sulfur, Total 028 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable ND % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.09 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual 019 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 02:04 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 09:17 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 23:31 / rlh
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:41 / jjw
Cadmium 0.28 mg/kg 0.01 SW6020 07/28/05 23:31 / rlh
Cadmium 0.26 mg/kg 0.01 SW6010B 07/29/05 13:41 / jjw
Copper 99 mg/kg 1 SW6010B 07/29/05 13:41 / jjw
Lead 3.30 mg/kg 0.01 SW6020 07/28/05 23:31 / rlh
Manganese 11.0 mg/kg 0.01 SW6010B 07/29/05 13:41 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 23:31 / rlh
Molybdenum 0.24 mg/kg 0.01 SW6010B 07/29/05 13:41 / jjw
Nickel 0.09 mg/kg D 0.02 SW6010B 07/29/05 13:41 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

D - RL increased due to sample matrix interference.

ND - Not detected at the reporting limit.



Client:
Project:

ENERGY LABORATORIES, INC. * 1120 S 27th St * PO Box 30916 * Billings, MT 59107-0916
Toll Free 800.735.4489 * 406.252.6325 * FAX 406.252.6069 * eli@energylab.com

LABORATORY ANALYTICAL REPORT

Golder Associates Inc
Project #0131595002 Condition 79 Leached Cap

Lab ID: B05071377-007

Report Date: 08/02/05

Collection Date: 07/07/05

Date Received: 07/20/05

Client Sample ID: C79LC-7 Matrix: Soil
MCL/
Analyses Result  Units Qual RL QCL  Method Analysis Date / By
PHYSICAL CHARACTERISTICS
Coarse Fragments 40 wit% 2 ASA15-5 07/27/05 11:11 / srm
Sand 46 % 1 ASA15-5 07/27/05 11:01 / srm
Silt 31 % 1 ASA15-5 07/27/05 11:01 / srm
Clay 23 % 1 ASA15-5 07/27/05 11:01 / srm
Texture L ASA15-5 07/27/05 11:01 / srm
- C =Clay, S = Sand(y), Si = Silt(y), L = Loam(y)
SATURATED PASTE
pH, sat. paste 4.90 S.u. 0.10 ASAM10-3.2 07/27/05 11:01 / srm
Conductivity, sat. paste 0.49 mmhos/cm 0.01 ASA10-3 07/27/05 11:01 / srm
Saturation 217 % 0.1 USDA27a 07/27/05 11:01 / srm
ACID-BASE ACCOUNTING
Neutralization Potential 1.0 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid Potential 15 t/kt 1.0 Sobek Modified 07/27/05 13:36 / srm
Acid/Base Potential -14 t/kt Sobek Modified 07/27/05 13:36 / srm
Sulfur, Total 050 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
Sulfur, Hot Water Extractable 0.03 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HCI Extractable ND % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, HNO3 Extractable 0.16 % 0.01 Sobek Modified 07/27/05 13:36 / srm
Sulfur, Residual 0.31 % 0.01 Sobek Modified ~ 07/27/05 13:36 / srm
- The acid base potential was calculated from non-sulfate sulfur.
METALS, WATER EXTRACTABLE (2:1)
Selenium ND mg/kg 0.05 SW6020 07/28/05 02:52 / rlh
Boron ND mg/kg D 0.02 SW6010B 07/28/05 09:21 / jjw
METALS, ABDTPA EXTRACTABLE
Arsenic ND mg/kg 1 SW6020 07/28/05 23:52 / rih
Arsenic ND mg/kg 1 SW6010B 07/29/05 13:52 / jjw
Arsenic ND mg/kg 1 SW6010B 08/01/05 17:23 / jjw
Cadmium 0.22 mg/kg 0.01 SW6020 07/28/05 23:52 / rlh
Cadmium 0.21 mg/kg 0.01 SW6010B 07/29/05 13:52 / jjw
Cadmium 0.21 mg/kg 0.01 SW6010B 08/01/05 17:23 / jjw
Copper 68 mg/kg 1 SW6010B 07/29/05 13:52 / jjw
Copper 64 mg/kg 1 SW6010B 08/01/05 17:23 / jjw
Lead 1.43 mg/kg 0.01 SW6020 07/28/05 23:52 / rlh
Manganese 16.8 mg/kg 0.01 SW6010B 07/29/05 13:52 / jjw
Manganese 16.4 mg/kg 0.01 SW6010B 08/01/05 17:23 / jjw
Mercury ND mg/kg 0.05 SW6020 07/28/05 23:52 / rlh
Molybdenum 0.16 mg/kg 0.01 SW6010B 08/01/05 17:23 / jjw
Nickel 0.08 mg/kg D 0.02 SW6010B 07/29/05 13:52 / jjw
Report RL - Analyte reporting limit. MCL - Maximum contaminant level.
Definitions:

QCL - Quality control limit.

ND - Not detected at the reporting limit.

D - RL increased due to sample matrix interference.
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Laboratory Report for
Golder Associates, Inc.

(013-1595, Tyrone SBM1)

October 24, 2005

Daniel B. Stephens & Associates, Inc.

6020 Academy NE, Suite 100 = Albuquerque, New Mexico 87109



October 24, 2005

Todd Stein

Lewis Munk

Golder Associates, Inc.

4910 Alameda Blvd. NE, Suite A
Albuquerque, NM 87113
(505)-821-3043

Re: Laboratory Report for Golder Associates, Inc. (013-1595, Tyrone SBM1)

Dear Mr. Stein and Mr. Munk:

Enclosed is the final report for the Golder Associates, Inc. samples (013-1595, Tyrone SBM1).
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

Joleen Hines
Laboratory Supervising Manager

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

Albuquerque, NM 87109 FAX 505-822-8877



Summaries



Daniel B. Stephens & Associates, Inc.

Summary of Sample Preparation

Target Remold Density
(Provided by Client)

(1.35 glem®-1.55 g/cm®) Actual Remold Values

Dry Bulk Moisture Content Dry Bulk Percent of
Density Gravimetric Density Target
Sample Number (gfem®) (%, 9/9) (g/lem?) (%)
CMLC-1 1.4 10.1 1.39 99%
CMLC-2 1.4 10.3 1.40 100%
CMLC-3 1.4 9.8 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 Wet Bulk Calculated

Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/g) (%, cm®lem®) (g/cm®) (g/cm®) (%)
CMLC-1 10.1 141 1.39 1.53 42.5
CMLC-2 10.3 14.5 1.40 1.55 44.4
CMLC-3 9.8 13.6 1.40 1.54 43.4

NA = Net analyzed



Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Keat Method of Analysis
Sample Number (cm/sec) Constant Head Falling Head
CMLC-1 7.4E-03 X
CMLC-2 8.4E-03 X

CMLC-3 8.9E-03 X




Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm>/om®)

CMLC-1 0 45,6
11 44.2
40 32.0
80 27.3
510 20.4
8770 8.9
851293 2.9
CMLC-2 0 43.5
12 42.4
39 30.6
76 25.8
510 19.6
6833 7.7
851293 2.4
CMLC-3 0 46.0
11 44 1
40 29.4
78 25.6
510 19.6
7037 7.9

851293 3.1




Daniel B. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Sample Number

o (em™) N (dimensionless) 0, 0
CMLC-1 0.0785 1.2493 0.0000 0.4665
CMLC-2 0.0704 1.2697 0.0014 0.4459
CMLC-3 0.0874 1.2914 0.0162 0.471

Summary of Caiculated Unsaturated Hydraulic Properties
with Gravel Corrections

Sample Number Ksat 6; 0,

6,
CMLCA1 2.9E-03 0.0552 0.0000 0.1827
CMLC-2 3.2E-03 0.0560 0.0005 0.1721
CMLC-3 4.2E-03 0.0618 0.0074 0.2139




Daniel B. Stephens & Associates, Inc.

Summary of Particle Density Tests

Particle Density

Sample Number (g/cms)
CMLC-1 2.42
CMLC-2 2.52

CMLC-3 2.47




Laboratory Data and
Graphical Plots



Initial Properties



Daniel B. Stephens & Associates, Inc.

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

Initial Moisture Content Dry Buk Wet Bulk Cailculated

Gravimetric Volumetric Density Density Porosity
Sample Number (%, g/q) (%, cm*/cm®) {(g/lem®  (glcm®) (%)
CMLC-1 10.1 14.1 1.39 1.53 42.5
CMLC-2 10.3 14.5 1.40 1.55 44 4
CMLC-3 9.8 13.6 1.40 1.54 43.4

NA = Not analyzed



Stephens & Associates, Inc.

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

Job Name: Golder Associates, Inc.
Job Number: LB05.0177.00
Sample Number: CMLC-1
Date Sampled: 7/15/05
Depth: NIA

Test Date: 31-Aug-05

Field weight* of sample (g): 153.86
Tare weight, ring (g): 43.63
Tare weight, cap/plate/epoxy (g): 0.00

Dry weight of sample {g). 100.11
Sample volume {cm®): 72.00
Measured particle density: 2.42

Initial Volumetric Moisture Content (% vol): 14.1
Initial Gravimetric Moisture Confent {% gfg): 10.1
Dry bulk density (glem®): 1.39

Wet bulk density {glcm®): 1.53

Calculated Porosity (% vol): 42.5

Percent Saturation: 33.0

Comments:

* Weight including tares
NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
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: LB05.0177.00
Sample Number: CMLC-2
Datfe Sampled: 7/15/05
Depth: NIA

Test Date: 31-Aug-05

Field weight* of sample (g): 165.83
Tare weight, ring {g). 46.40
Tare weight, cap/plate/epoxy (g): 0.00

Dry weight of sample {(g): 108.27
Sample volume (cm3): 77.10
Measured particle density: 2.52

Initial Volumetric Moisture Content (% vol): 14.5
Initial Gravimetric Moisture Content (% g/g). 10.3
Dry bulk density {g/cm®): 1.40

Wet bulk density (g/cms): 1.565

Calculated Porosity (% vol): 44.4

Percent Saturation: 32.6

Comments:

* Weight including tares
NA = Notanalyzed

Laboratory analysis by: D. O'Dowd
Data entered by: D. O'Dowd
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: LB05.0177.00
Sample Number: CMLC-3
Date Sampled: 7/15/05
Depth: NIA

Test Date: 31-Aug-05

Field weight* of sample (g): 160.04
Tare weight, ring (g): 45.19
Tare weight, cap/plate/epoxy {g): 0.00

Dry weight of sample (g): 104.64
Sample volume (cm®): 74.80
Measured particle density: 2.47

Initial Volumetric Moisture Content (% vol). 13.6
Initiat Gravimetric Moisture Confent (% g/g): 9.8

Dry bulk density (glem®): 1.40

Wet bulk density (giem®); 1.54

Calculated Porosity (% vol): 43.4

Percent Saturation: 31.5

Comrments:

* Waight including tares
NA = Not analyzed

Laboratory analysis by: D. O'Dowd
Data entered by: D. C'Dowd
Checked by: J. Hines



Saturated Hydraulic
Conductivity



Daniel B. Stephens & Associates, Inc.

Summary of Saturated Hydraulic Conductivity Tests

Ksat Method of Analysis
Sample Number (cm/sec) Constant Head Falling Head
CMLC-1 7.4E-03 X
CMLC-2 8.4E-03 X

CMLC-3 8.9E-03 X




Daniel B. Stephens & Associafes, Inc.

Saturated Hydraulic Conductivity
Constant Head Method

Job name: Golder Asscciates, Inc. Type of water used: TAP
Job number: LB05.0177.00 Collection vessel tare (g): 10.73
Sample number. CMLC-1 Sample length (cm): 3.79
Date Sampled: 7/15/05 Sample diameter (cm): 4.92
Depth: NIA Sample x-sectional area {cm?); 19.00
Temp Head Q+ Tare Q Elapsed Ksat Ksat @ 20°C
Date Time {°C) {cm) {s)] {cm®) time (sec) {cm/sec) {cm/sec)
Test#1:
08-Sep-05  14:32:56 22.0 12.5 37.0 26.2 56 7.5E-03 7.1E-03
08-5ep-05  14:33:52
Test # 2:
11-Sep-05 10:24:17 21.5 10.8 329 222 53 7.7E-03 7.5E-03

11-Sep-05  10:25:10

Test # 3:
11-Sep-05  12:24:28 215 9.5
11-Sep-05  12:25:28

32.9 222 60 7.8E-03 7.5E-03

Average Ksat (cm/sec): 7.4E-03

Velocity vs. Hydraulic Gradient
3.00E-02 ;
BB — ———— o —
0 I e T
E 2.00E-02 @
2 1.50E-02
Q0 3
2 1.00E-02 ]
2 ]
5.00E-03
1] [ R —— S—— P UUP U ———— S
245 255 2565 275 28 295 305 315 325 335
Hydraulic Gradient (cm/cm)
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: LB05.0177.00 Collection vessel tare (g): 6.36
Sample number: CMLC-2 Sample length (cm): 4.03
Date Sampled: 7/15/05 Sample diameter (cm): 4.94
Depth: N/A Sample x-sectional area (cmz): 19.13
Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) {cm) {(g) (cm®) time (sec) {cm/sec) (cm/sec)
Test #1:
08-Sep-05  12:01:42 22.0 13.0 279 216 40 8.7E-03 8.4E-03
08-Sep-05  12:02:22
Test # 2:
08-Sep-05  14:37:17 22.0 11.5 221 15.7 35 8.2E-03 7.9E-03
08-Sep-05  14:37:52
Test# 3:
11-Sep-05  10:20:55 21.5 8.0 239 17.6 50 9.2E-03 8.9E-03

11-Sep-05  10:21:45

Average Ksat (cm/sec): 8.4E-03

Velocity vs. Hydraulic Gradient

3.50E-02 3
BER f————————— o
250E02 frrm——0 g2 T

2.00E-02
1.50E-02 3
1.00E-02

5.00E-03 Ferrmpmemm———rer—r—r—r et g
1.9 2.1 23 25 27 29 3.1 3.3

Hydraulic Gradient {cmfcm)

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: LB05.0177.00 Collection vessel fare (g): 6.62
Sample number: CMLC-3 Sample length (cm): 3.93
Date Sampled: 7/15/05 Sample diamefer (cm): 4,92
Depth: N/A Sample x-sectional area (cm?): 19.02
Temp Head Q+Tare Q Elapsed Ksat Ksat @ 20°C
Date Time (°C) {cm) (@ {cm?) time (sec) (cm/sec) {cm/sec)
Test #1:
11-Sep-05  10:18:34 21.5 10.1 26.3 19.7 46 8.8E-03 8.5E-03

11-Sep-05  10:19:20

Test # 2:

11-Sep-05  12:20:55 21.5 9.0 18.5 11.9 30 9.1E-03 8.8E-03
11-8ep-05  12:21:25

Test # 3.
12-Sep-05  08:26:15 22.0 8.0 19.9 13.2 35 9.8E-03 9.3E-03

12-Sep-05  08:26:50

Average Ksat {(cm/sec): 8.9E-03

—
Velocity vs. Hydraulic Gradient
2.70E-02 1
®o00602 3 — .
E ] @ -e-reeemememmme -
= 1.70E-02 3
2 ;
8 1.20E-02 ]
Q ]
® 7.00E-03 -
2-00E'03 ] T T T T ¥ ¥ t T T T T Y T T T T T ¥ ¥ T * 3 ¥ U T ¥ T
2 2.1 22 2.3 2.4 25 2.6
Hydraulic Gradient (cm/fcm)
Comments:

Laboratory analysis by: M. Carrillo

Dafa entered by: M. Carrillo
Checked by: J. Hines



Unsaturated Hydraulic
Conductivity



Daniel B. Stephens & Associates, Inc.

Summary of Moisture Characteristics
of the Initial Drainage Curve

Pressure Head Moisture Content
Sample Number (-cm water) (%, cm>/cm®)

CMLC-1 0 456
11 442
40 32.0
30 27.3
510 20.4
8770 8.9
851293 2.9
CMLC-2 0 43.5
12 42.4
39 30.6
76 258
510 19.6
6833 7.7
851293 2.4
CMLC-3 0 46.0
11 44.1
40 29.4
78 25.6
510 10.6
7037 7.9

851293 3.1




DanielB. Stephens & Associates, Inc.

Summary of Calculated Unsaturated Hydraulic Properties

Sample Number

a (cm™) N (dimensionless) 0, 9,
CMLC-1 0.0785 1.2493 0.0000 0.4665
CMLC-2 0.0704 1.2697 0.0014 0.4459
CMLC-3 0.0874 1.2914 0.0162 0.4711

Summary of Calcufated Unsaturated Hydraulic Properties
with Gravel Corrections

Sample Number

Ksat 6 6, 0,
CMLC-1 2.9E-03 0.0552 0.0000 0.1827
CMLC-2 3.2E-03 0.0560 0.0005 0.1721

CMLC-3 4.2E-03 0.0618 0.0074 0.2139




Daniel B. Stephens & Associates, Inc.

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

Job Name: Golder Associates, Inc.
Job Number: LB05.0177.00
Sample Number: CMLC-1
Date Sampled: 7/15/05
Depth: NIA

Dry wt. of sampfe (g): 100.11

Tare wt., screen & clamp (g): 25.70

Tare wi., ring {g): 43.63
Tare wi., epoxy (g): 0.00
Sample volume {cm®); 72.00

Saturated weight™ at 0 cm tension {g): 202.24
Volume of water” in saturated sample (cm®): 32.80
Saturated moisture content (% vol); 45.56
Sample bulk density (glcm®): 1.39

Hanging column: 12-Sep-05/14:55

Pressure plate: 09-Oct-05 / 08:30

Matric Moisture
Weight* Potential Content"
Date/Time {g) (-cm water) {% vol)
202.24 0.00 4556
19-Sep-05/ 15:30 201.27 11.00 44 .21
26-Sep-05/10:05 192.49 39.50 32.02
03-Cct-05/ 11:00 189.13 80.00 27.35
184.12 509.90 20.39

Comments:

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

Laboratory analysis by: M. Carrillo
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Assoclates, Inc.

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

Job Name: Golder Associates, Inc.
Job Number: LB05.0177.00
Sample Number; CMLC-1
Date Sampled: 7115/05
Depth: NIA

Dry weight* of water activily meter sample (g): 138.15
Tare weight, jar (g): 113.03
Sample bulk density (glcm®); 1.39

Matric Moisture
Weight* Potential Content”
Date/Time (g) (-cm water) (% vol)
Waler Activity Mefer: _04-Oct-05/14:10 139.75 8770.3 8.86
Dry weight™ of relative humidity box sample (g): 94.11
Tare weight (g); 41.86
Sample bufk density (g/cm®): 1.39
Matric Moisture
Weight* Potential Content”
Date/Time ()] (-cm water) (% vol)
Relative humidity box:  12-Oct-05/16:30 95,20 851293 292

Comments:

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

Laboratory analysis by: M. Carrillo
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: CMLC-1
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Pressure Head (-cm water)
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: CMLC-1
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Daniel B. Stephens & Associates, Inc.

Piot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: CMLC-1
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: CMLC-1

1.E-06 1

1.E-07

0
Sy
£
(=)
S
2
>
]
(]
=
T
c
o]
O
9
E
©
[
©
>
I

1.E-08 3

1.E-00 1

1.E-10 gorremomsrencreeanasness . N i B

L= L ey oo o

1AE12 4+ A+ e —
0 10 20 30 40 50 60

Moisture Content (%,cm’*/cm®)



Daniel B. Stephens & Associates, Inec.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: CMLC-1
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: CMLC-1

Hydraulic Conductivity (cm/s)
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Daniel B. Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name

. Golder Associates, Inc.

Job Number: LB05.0177.00
Sample Number: CMLC-1
Date Sampled: 7/15/05

Depth:
Split: # 10 Sieve

N/A

Uncorrected input values

Mass (coarse)(g): 7579
Mass (fines)(g): 2560
Dry bulk density (fines)(g/cm®): 1.39
*Density (coarse)(g/cm®): 2.65
Ksat value (fines)(cm/sec); 7.4E-03
Theta initial (fines): 0.1410
Theta saturated (fines):. 0.4665
Theta residual (fines). 0.0000
*Theta initial (coarse): 0
*Theta saturated (coarse): 0
*Theta residual (coarse): 0
*Volume (coarse voids)(cm3): 0

Corrected Values

Density (composite)(g!cm3): 2.16

Ksat composite(cm/sec): 2.9E-03
Theta initial composite: 0.0552
Theta saturated composite: 0.1827
Theta residual composite: 0.0000

Volumetric fraction of fines in composite: 0.392

Volumetric fraction of coarse in composite: 0.608

Volumetric fraction of voids in composite: 0.000

Volume (fines)(cm®): 1841.73
Volume (coarse)(cm®): 2860.00

Volume (composite)(cm®): 4701.73

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: 24-Oct-05
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: CMLC-1 (Gravel Corrected)
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Daniel B. Stephens & Associates, Inc.

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

Job Name: Goider Associates, Inc. Dry wi. of sample (g): 108.27
Job Number: LB05.0177.00 Tare wt.,, screen & clamp (g). 25.75
Sample Number: CMLC-2 Tare wi., ring (g): 46.40
Date Sampled: 7/15/05 Tare wi., epoxy (g): 0.00
Depth: N/A Sample volume (cm®). 77.10

Saturated weight* at 0 cm tension {g): 213.94
Volume of water’ in saturated sample (cm’): 33.52
Saturated moisture content (% vol); 43.47
Sample bufk density (g/cm®): 1.40

Matric Moisture
Weight* Potential Content”
Date/Time {g) {-cm water) {% vol)
Hanging column: 11-Sep-05/11:30  213.94 0.00 43.47
19-5ep-05/15:35  213.11 11.50 42.40
27-Sep-05/10:15  204.03 39.00 30.62
03-Oct-05/11:00  200.34 76.00 25.84
Pressure plate: 09-Oct-05 / 08:30 195.52 5098.90 19.58

Comments:

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

Laboratory analysis by: M. Carrillo
Data entered by: D. O'Dowd
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: LB05.0177.00
Sample Number: CMLC-2
Date Sampled: 7/15/05
Depth: NIA

Dry weight™* of water activily meter sample (g): 135.13
Tare weight, jar (g): 112.41
Sample bufk density (gfem®): 1.40

Matric Moisture
Weight* Potential Content’
Date/Time {q) {-cm water) (% vol)
Water Activity Meter: 04-Oct-05/17:01 136.37 6832.7 7.66

Dry weight* of relative humidily box sample (g): 104.61
Tare weight (g): 44.94

Sample butk density (glcm®): 1.40

Matric Moisture
Weight* Potential Content’
Date/Time {(g) {-cm water) (% vol)
Refative humidity box: 12-Oct-05 [ 16:30 105.62 851293 2.37

Commenis:

* Weight including tares
t Assumed density of water is 1.0 g/cm®

Laboratory analysis by: M. Carrillo
Data enfered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: CMLC-2
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Da

niel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: CMLC-2

1.E+06 -

1.E404 ;

1.E+03

Pressure Head (-cm water)

1.E+02

1.E+01 1

...................................................................................................................................................

Hanging column
Pressure plate
Thermocouple
Water activity meter
Rh box

Predicted curve

.......................................

1.E+00

T T T j g T T T ; i T T ]E T T T Y
10 20 30 40 50 60
Moisture Content (%,cm*cm?)



Relative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content

Sample Number: CMLC-2
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Daniel B. Stephens & Associates, Inc.

Piot of Hydraulic Conductivity vs Moisture Content
Sample Number: CMLC-2
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: CMLC-2
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: CMLC-2
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Daniel B. Stephens & Associates, I

nc.

Gravel Correction Data Sheet

Job Name:

- Golder Associates, Inc.

Job Number: LB05.0177.00

Sample Number:

- CMLC-2

Dafe Sampled: 7/15/05

Depth:

N/A

Split: # 10 Sieve

Uncorrected input vaiues

Mass (coarse)(g): 3487
Mass (fines)(g): 1158
Dry bulk density (fines)(g/cm®): 1.4
*Density (coarse)(g/cm®): 2.65
Ksat value (fines)(cm/sec): 8.4E-03
Theta initial (fines): 0.1450
Theta saturated (fines): 0.4459
Theta residual (fines): 0.0014
*Theta initial (coarse): 0
*Theta saturated (coarse): 0
*Theta residuai (coarse). 0
*Volume (coarse voids)(cm3): 0

Corrected Values

Density (composite)(g/cm®): 2.17

Ksat composite(cm/sec). 3.2E-03
Theta initial composite: 0.0560
Theta saturated composite: 0.1721
Theta residual composite: 0.0005

Volumetric fraction of fines in composite: 0.386

Volumetric fraction of ¢

Volumetric fraction of

oarse in composite: 0.614
voids in composite: 0.000

Volume (fines)(cm3): 827.14

Vo

Volum

Commentis:

lume (coarse)cm®): 1315.85
e (composite)(cm®): 2142.99

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

Dafe:
Dafa enfered by:
Checked by:

24-Qct-05
D. O'Dowd
J. Hines



Da

niel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: CMLC-2 (Gravel Corrected)
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Daniel B. Stephens & Associates, Inec.

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

Job Name: Golder Associates, Inc. Dry wt. of sample (g): 104.64
Job Number: LB05.0177.00 Tare wt., screen & clamp (g): 25.60
Sample Number: CMLC-3 Tare wi., ring (g): 45.19
Date Sampled: 7/15/05 Tare wit., epoxy (g): 0.00
Depth: N/A Sample volume (cm®): 74.80

Saturated weight* at 0 cm tension (g): 209.82
Volume of water® in saturated sample (cm®); 34.39
Saturated moisture content (% vol): 45.97
Sample bulk density (g/cm’); 1.40

Matric Moisture
Weight* Potential Content’
Date/Time (9) (-cm water) (% vol)
Hanging column: 12-Sep-05/15:05  209.82 0.00 45.97
19-Sep-05/16:00 208.44 11.00 44.13
27-Sep-05/10:20 197.39 40.00 29.36
03-Oct-05 / 10:55 194.56 78.20 2557
Pressure plate: 09-Oct-05 / 08:30 190.07 509.90 19.57

Comsments:

* Weight including tares
t Assumed density of water is 1.0 g/cm’

Laboratory analysis by: M. Carrillo
Data entered by: D. O'Dowd
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: LB05.0177.00
Sample Number: CMLC-3
Date Sampled: 7/15/05
Depth: NIA

Dry weight* of water activity meter sampfe (g): 156.15
Tare weight, jar (g): 112.86
Sample bulk density (glcm®); 1.40

Matric Moisture
Weight* Potential Content”
DatefTime (g) (-cm water) (% vol)
Water Activity Meter:  12-Oct-05/14:30 158.59 7036.6 7.88
Dry weight* of relative humidity box sample (g): 98.97
Tare weight (g): 44.10
Sample bulk density (gicm®): 1.40
Matric Moisture
Weight* Potential Content’
Date/Time (g) (~cm water) (% vol)
Refative humidity box:  12-Oct-05/16:30 100.17 851293 3.08

Comments:

* Weight including tares
1 Assumed density of water is 1.0 g/cm®

Laboratory analysis by: M. Carrillo
Data entered by: D. O'Dowd
Checked by: J. Hines



Daniel B. Stephens & Associates, Inc.

Water Retention Data Points
Sample Number: CMLC-3
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Daniel B. Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: CMLC-3
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Relative Hydraulic Conductivity

Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Moisture Content
Sample Number: CMLC-3
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Daniel B. Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Moisture Content
Sample Number: CMLC-3
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Daniel B. Stephens & Associates, Inc.

Plot of Relative Hydraulic Conductivity vs Pressure Head
Sample Number: CMLC-3
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Hydraulic Conductivity (cm/s)

1E"12 T T T T T T
1.E-03 1.E-02 1E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1E+05 1.E+06

Daniel B, Stephens & Associates, Inc.

Plot of Hydraulic Conductivity vs Pressure Head
Sample Number: CMLC-3
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Daniel B, Stephens & Associates, Inc.

Gravel Correction Data Sheet

Job Name:

Job Number:
Sample Number:
Date Sampled:
Depih:

Split:

Golder Associates, Inc.
LB05.0177.00

CMLC-3

7/15/05

N/A

# 10 Sieve

Uncorrected input values

Mass (coarse)(g): 8621

Mass (fines)(g): 3788
Dry bulk density (fines)(g/cm )
*Density (coarse)(gfem®): 2.65

Ksat value {fines)(cm/sec): 8.9E-03

Theta initial (fines): 0.1360

Theta saturated (fines): 0.4711
Theta residual (fines): 0.0162
*Theta initial (coarse):
*Theta saturated (coarse):
):
)

*Theta residual (coarse

0
0
0
0

*Volume (coarse voids)(cm

Corrected Values

Density (composite)(g/cm®): 2.08

Ksat composite(cm/sec): 4.0E-03
Theta initial composite: 0.0618
Theta saturated composite: 0.2139
Theta residual composite: 0.0074

Volumetric fraction of fines in composite: 0.454

Volumetric fraction of coarse in composite: 0.546

Volumetric fraction of voids in composite: 0.000
Volume (fines)(cms): 2705.71
Volume (coarse)(cms): 3253.21
Volume (composite)(cm®): 5958.92

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: 24-Oct-05
Data entered by: D. O'Dowd
Checked by: J. Hines
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Daniel B, Stephens & Associates, Inc.

Predicted Water Retention Curve and Data Points
Sample Number: CMLC-3 (Gravel Corrected)
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Daniel B. Stephens & Associates, Inc.

Summary of Particle Density Tests

Particle Density
Sample Number (glcm®)
CMLC-1 2.42
CMLC-2 2.52

CMLC-3 2.47




Daniel B. Stephens & Associates, Inc.

Particle Density

Job Name: Golder Associates, Inc.
Job Number: LB05.0177.00
Sample Number: CMLC-1
Date Sampled: 7/15/05
Depth: N/A

Test Date: 19-Aug-05

Trial 1

Weight of pycnometer filled w/air (g):  91.24

Weight of pycnometer filled w/soil (g):  141.26

Weight of pycnometer filled w/soil & waler (g): 369.77
Weight of pycnometler filled w/water (g): 340.29

Observed temperature (°C):  21.60
Density of water af observed temperaltre {glem®): 0.9979

Particle Density (g/em®): 2.43
Correction factor, K:  0.9997

Particle Density at 20°C (glcm®): 2.43

Trial 2

Weaight of pycnomeler filled w/air (g):  91.44

Weight of pycnometer filled w/soil (g): 139.64

Weight of pycnometler filled w/soil & water (g): 368.66
Weight of pycnomefer filled w/waler (g):  340.44

Observed femperature (°C): 21.70
Density of water at observed femperature (gfem®:  0.9978

Particle Density (glcm®): 2.41
Correction facfor, K:  0.9996

Particle Density at 20°C (glem®): 2.41

Average Particle Density (glcm®): 2.42

Comments:

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



Daniel B. Stephens & Associates, Inc.

Particle Density

Job Name: Golder Associates, Inc.
Job Number: LB05.0177.00
Sample Number: CMLC-2
Date Sampled: 7/15/05
Depth: NIA

Test Date: 19-Aug-05

Trial 1

Weight of pycnometer filled w/air (g):  100.59

Weight of pycnometer filled w/soll (g):  149.52

Weight of pycnometer filled w/soil & water (g): 379.32
Weight of pycnometer filled w/water (g): 349.78

Observed temperature (°C):  21.60
Density of water at observed temperature (g/cm®):  0.9979

Particle Density (g/em®): 2,52
Correction factor, K: 0.9997

Particle Density at 20°C (g/cm?®):; 2.52

Trial 2

Weight of pycnometer filled w/air (g): 91.76

Weight of pycnometer filled w/soif (g):  140.91

Weight of pycnometer fillad w/soil & water (g): 370.68
Weight of pycnometer filled w/water {g): 340.91

Observed temperature (°C):  21.60
Density of water at observed femperature (glem®):  0.9979

Particle Density (g/cm®): 2.53
Correction factor, K:  0.9997

Particle Density at 20°C (g/cm®): 253

Average Particle Density (gicm®): 2.52

Comments:

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



Daniel B, Stephens & Associates, Inc.

Particle Density

Job Name: Golder Associates, Inc.
Job Number: LB05.0177.00
Sample Number: CMLC-3
Date Sampled: 7/15/05
Depth: NIA

Test Date: 19-Aug-05

Trial 1

Weight of pycriometer filled w/air {(g):  91.52

Weight of pycnometer filled w/soil (g):  141.49

Weight of pycnometer filled w/soif & water {g):  370.40
Weight of pycnometer filled w/water (g). 340.69

Observed temperature (°C): 20.60
Density of water at observed temperature (gfcm®):  0.9981

Particle Density (g/cm®): 2.46
Corraction facfor, K:  0.9999

Particle Density at 20°C (glcma): 2.46

Trial 2

Weight of pycnomeler filled w/air (g): 100.50

Weight of pycriometer filled w/soif (g): 149.34

Weight of pycnometer fifled w/soil & waler (g). 378.92
Weight of pycnometer filled w/waler (g); 349.74

Observed temperafure (°C): 20.60
Density of water at observed temperature (glem®:  0.9981

Particle Density (glem®): 2.48
Correction facfor, K:  0.9999

Particle Density at 20°C (g/em®): 2.48

Average Particle Density (g/em?): 2.47

Commenis:

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



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:

Particle Density

Course Fraction (Gravel)
Correction {calc):

Daniel B, Stephens & 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 Saoil
Analysis, American Society of Agronomy, Madison, WI

ASTM D 2434 (modified apparatus)

ASTM D6836; Klute, A. 1886. Porosity. Chp.28, in A. Klute {ed.), Methods of Soil
Analysis, American Society of Agronomy, Madison, WI

ASTM D6836; ASTM D2325

ASTM D6836; Rawlins, S.L. and G.S. Campbell, 1986. Water Potential: Thermocouple
Psychrometry. Chp. 24, pp. 597-619, in A. Klute (ed.), Methods of Soil Analysis, Part 1.
American Socisty of Agronomy, Madison, WI.

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 D854

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



APPENDIX C

COMPILATION OF GILA CONGLOMERATE AND LEACHED CAP DATA



October 2005 TABLE C-1 053-2016
CHEMICAL AND PHYSICAL PROPERTIES OF SOIL SAMPLES FROM THE TYRONE MINE
. Saturated Paste Extract Hot Water Soluble . Particles Size Distribution (%)
D H'orIZ(t)'n y| Depth® EC | cCalcium | Magnesium | Sodi Selenium | B ECE}C?S t Satura:mn Rock | o ture®
esignation/ | . alcium agnesium | Sodium elenium oron uivalen ercentage . exture
Lgayer (norf) | PH | (Gs/m) | (megrL) (rﬁeq/l_) meqil) | SAR | (mgikg) | (mg/kg) d %) % water% S I L Fz\fgﬂ‘sz;‘ts
Test Pit 1, Map Unit 10
BW1 2-15" 7.1 0.33 2.56 0.47 0.20 0.16 <0.01 0.12 1.6 48.6 24 51 25 5 SiL
BW2 15-52" 7.6 1.66 18.00 2.22 1.02 0.32 <0.01 0.12 24 46.1 28 56 16 7 SiL
C 52-62" 7.7 0.99 8.99 1.21 0.96 0.43 <0.01 0.08 2.5 25.9 66 27 7 55 SL
Alluvium 9-11' 7.8 0.59 4.03 0.72 0.89 0.58 <0.01 0.03 24 18.0 88 9 3 5 S
Alluvium 11-14' 7.5 1.26 9.51 1.47 1.23 0.52 <0.01 0.04 2.3 22.2 78 15 7 1 LS
Test Pit 2, Map Unit 10
BW1 2-18" 7.5 0.46 3.61 0.77 0.56 0.38 <0.01 0.09 1.3 56.8 22 40 38 0 CL
BW2 18-34" 7.8 0.73 4.56 1.42 1.96 1.13 <0.01 0.10 3.9 32.0 60 28 12 20 SL
C 34-57" 7.8 1.56 11.40 3.23 4.40 1.63 <0.01 0.13 2.5 217 88 9 3 45 S
Alluvium 4-13' 7.7 1.45 11.20 1.84 1.86 0.73 0.02 0.04 2.2 22.8 71 22 7 5 SL
Test Pit 3, Map Unit 10
A 0-11" 6.3 0.24 1.32 0.64 0.14 0.14 <0.01 0.06 1.0 21.3 72 25 3 30 SL
BW 11-18" 6.7 0.33 1.90 0.95 0.30 0.25 <0.01 0.07 1.0 24.2 60 27 13 20 SL
BC 18-31" 6.9 0.31 1.67 0.84 0.37 0.33 <0.01 0.05 0.8 20.3 80 14 6 30 LS
C 31-58" 7.2 0.26 1.28 0.65 0.30 0.31 <0.01 0.06 1.1 15.6 84 11 5 45 LS
Alluvium 9-13' 7.6 1.08 5.26 1.57 3.50 1.89 0.02 0.07 14 33.8 49 39 12 1 L
Test Pit 4, Map Unit 10
A2 2-13" 7.6 0.50 4.26 0.66 0.22 0.14 <0.01 0.09 35 36.8 48 45 7 5 L
BW 13-30" 7.7 0.47 3.73 0.65 0.61 0.41 <0.01 0.11 3.9 29.7 58 37 5 5 SL
C 30-58" 7.9 0.39 2.53 0.49 0.68 0.55 <0.01 0.14 2.8 19.7 84 13 3 40 LS
Alluvium 2.5-14' 7.9 0.58 371 0.83 1.20 0.80 <0.01 0.10 3.3 20.2 82 14 4 5 LS
Test Pit 5, Map Unit 20
A2 2-14" 7.1 0.40 3.57 0.52 0.24 0.17 <0.01 0.05 1.1 38.0 51 35 14 5 L
BW 14-26" 7.6 0.39 3.21 0.46 0.29 0.21 <0.01 0.06 6.0 294 64 29 7 22 SL
C 26-56" 7.8 0.35 2.65 0.51 0.44 0.35 <0.01 0.04 5.1 232 78 17 5 50 LS
Alluvium 5-7' 7.8 0.34 2.04 0.55 0.93 0.82 <0.01 0.05 4.2 21.7 80 15 5 10 LS
Alluvium 8-12' 7.8 0.84 4.68 1.01 3.33 1.97 <0.01 0.05 3.3 18.3 90 4 6 10 S
Test Pit 6, Map Unit 30
Bt1,Bt2 2-20" 6.7 0.44 2.69 1.14 0.59 0.43 0.01 0.13 0.9 40.0 60 15 25 55 SCL
Bt3 20-31" 7.5 0.49 2.50 1.08 1.65 1.23 <0.01 0.16 2.4 334 72 9 19 63 SL
Bt4 31-61" 7.7 0.86 2.67 1.10 5.21 3.79 <0.01 0.15 1.7 40.9 68 16 16 75 SL
Bt 6 61-71" 74 3.10 11.40 343 14.90 5.47 <0.01 0.04 1.1 43.7 59 19 22 10 SCL
GilaC 6-8' 74 3.74 14.80 3.94 17.80 5.82 <0.01 0.02 1.7 44.1 48 47 5 0 SL
GilaC 8-10' 7.6 2.62 9.92 2.22 11.90 4.83 0.01 0.02 2.9 274 75 19 6 5 SL
GilaC 10-14' 7.7 2.00 7.81 1.61 8.54 3.94 <0.01 0.01 2.1 18.8 85 11 4 55 LS
GilaC 14-20' 7.6 0.98 6.13 0.88 2.52 1.35 <0.01 0.02 34 21.1 82 13 5 15 LS

DBS&A Chem and Phys Prop (C-1)

Golder Associates

Page 1 of 3



October 2005 TABLE C-1 053-2016
CHEMICAL AND PHYSICAL PROPERTIES OF SOIL SAMPLES FROM THE TYRONE MINE
5 Saturated Paste Extract Hot Water Soluble . Particles Size Distribution (%)
5 H_orlz'c;n ; Depth® e | can N ) o selen 5 EC&}COI3 ; IEatura:lon Rock . )
esignation/ | . alcium agnesium | Sodium elenium oron uivalen ercentage . exture
Lgayer D@ i) PH (dS/m) | (meg/L) (n?eq/L) (meg/L) Al (mg/kg) | (mg/kg) ! (%) (% water% =ee] || Sl Gy FE:ESZ r)1ts

Test Pit 8, Map Unit 30

Btk 1 2-17" 7.4 0.56 2.37 0.80 3.02 2.40 <0.01 0.13 1.2 75.2 27 20 53 15 C

Btk 2 17-34" 7.5 3.66 18.60 6.12 16.60 4.72 0.02 0.16 2.8 62.3 28 39 33 15 CL

Btk 3 34-58" 7.6 3.14 12.10 3.61 16.60 5.92 <0.01 0.06 6.5 335 56 40 4 22 SL

Btk 4 58-73" 7.7 2.28 8.77 2.00 12.10 5.21 <0.01 0.02 9.2 23.3 78 18 4 45 LS

GilaC 4-12' 7.6 1.92 9.87 1.72 7.00 2.90 <0.01 0.01 4.1 24.5 72 21 7 65 SL

GilaC 12-14' 7.6 1.20 7.10 1.21 2.53 1.24 <0.01 0.01 1.7 32.6 60 29 11 15 SL

GilaC 14-20' 7.6 1.00 6.11 1.16 1.68 0.88 <0.01 0.01 1.5 25.4 70 17 13 50 SL
Test Pit 9, Map Unit 45

A 0-6" 5.0 0.92 4.97 2.55 0.44 0.23 <0.01 0.09 0.9 27.6 58 30 12 35 SL

Bt 1 6-34" 6.5 0.26 0.94 0.63 0.64 0.72 <0.01 0.17 0.6 71.7 24 17 59 35 C

Bt 2 34-70" 7.6 2.65 8.57 6.08 14.50 5.36 <0.01 0.15 6.0 47.2 60 15 25 65 SCL
Test Pit 10, Map Unit 45

A, AB 0-16" 6.6 0.30 1.48 0.69 0.33 0.32 <0.01 0.07 0.8 18.1 70 23 7 20 SL

Bt1, Bt2 16-49" 7.4 0.65 3.04 1.44 1.94 1.30 <0.01 0.08 0.9 30.3 60 20 20 30 SCL

Bt 3 49-63" 7.8 1.01 2.47 1.68 5.98 4.15 <0.01 0.08 1.9 34.4 48 35 17 7 L

GilaC 8-18' 7.2 1.06 1.56 0.78 7.87 7.28 <0.01 0.02 0.7 23.7 52 35 13 1 L

GilaC 18-20' 6.8 0.70 0.91 0.48 5.14 6.17 <0.01 0.01 0.7 16.4 84 8 8 10 LS
Test Pit 11, Map Unit 30

A 0-5" 6.3 0.38 2.25 1.05 0.24 0.19 <0.01 0.06 0.7 18.6 74 21 5 30 SL

Bt 1 1-18" 6.7 0.69 1.39 0.56 5.09 5.15 <0.01 0.02 14 38.8 57 20 23 10 SCL

Bt 2 18-60" 6.8 0.92 1.78 0.73 6.21 5.54 <0.01 0.01 1.7 35.5 62 23 15 25 SL

GilaC 16-20' 6.6 0.70 2.33 0.99 3.17 2.46 <0.01 0.02 1.1 37.8 54 25 21 5 SCL
Test Pit 12, Map Unit 20

C 2-54" 7.5 0.36 2.81 0.57 0.23 0.18 <0.01 0.02 0.7 17.0 82 12 6 50 LS

Alluvium 7-10' 7.2 1.64 15.40 3.10 1.15 0.38 <0.01 0.09 0.6 22.0 70 23 7 <5 SL

Alluvium 10-15' 7.4 0.59 4.08 1.04 0.53 0.33 <0.01 0.03 0.5 18.4 88 6 6 <5 LS
Test Pit 13, Map Unit 20

A, C1 0-39" 6.4 0.22 1.14 0.50 0.26 0.29 <0.01 0.06 0.6 18.9 90 6 4 30 S

C2 39-62" 6.3 0.18 0.98 0.40 0.30 0.36 <0.01 0.04 0.7 17.2 87 9 4 30 LS

Alluvium 6-14' 6.8 0.23 1.37 0.84 0.47 0.45 <0.01 0.04 0.4 20.2 94 3 3 20 S
Test Pit 14, Map Unit 40

Cl 0-46" 6.9 0.43 0.50 0.24 3.80 6.25 <0.01 <0.01 0.9 22.9 76 13 11 46 SL

C2 46-55" 7.2 0.38 0.17 0.11 3.41 9.11 <0.01 <0.01 0.8 39.4 54 23 23 25 SCL
Test Pit 15, Map Unit 40

A 0-9" 5.5 0.52 3.53 1.38 0.34 0.22 0.01 0.10 0.6 20.9 75 18 7 15 SL

Bt 1 9-15" 5.6 0.35 1.14 0.63 0.86 0.91 <0.01 0.08 1.1 35.7 64 13 23 45 SCL

Bt 2 15-46" 7.4 0.71 1.71 0.72 454 4.12 <0.01 0.08 1.1 22.6 72 20 8 50 SL

C2 46-60" 7.6 2.07 6.74 2.26 13.70 6.46 <0.01 0.03 15 23.3 80 13 7 65 LS

GilaC 9-12.5" 7.5 2.07 8.27 2.15 9.54 4.18 <0.01 0.02 4.2 19.3 78 15 7 15 LS

DBS&A Chem and Phys Prop (C-1)

Golder Associates

Page 2 of 3



October 2005 TABLE C-1 053-2016
CHEMICAL AND PHYSICAL PROPERTIES OF SOIL SAMPLES FROM THE TYRONE MINE
5 Saturated Paste Extract Hot Water Soluble . Particles Size Distribution (%)
5 H_orlz'c;n ; Depth® e | can N ) o selen 5 EC&}COI3 ; IEatura:lon Rock . )
esignation/ | . alcium agnesium | Sodium elenium oron uivalen ercentage . exture
Lgayer D@ i) PH (dS/m) | (meg/L) (n?eq/L) (meg/L) Al (mg/kg) | (mg/kg) ! (%) (% water% =ee] || Sl Gy FE:ESZ r)1ts
Test Pit 17, Map Unit 40
A 0-11" 5.2 0.42 1.97 0.90 0.24 0.20 <0.01 0.09 0.7 18.5 66 28 6 17 SL
Bt1, Bt2 11-29" 5.8 0.28 1.36 0.64 0.63 0.63 <0.01 0.11 1.2 24.4 71 15 14 50 SL
BC 29-60" 7.5 0.42 2.17 0.90 1.32 1.07 <0.01 0.01 0.7 22.4 80 10 10 65 SL
Test Pit 18, Map Unit 40
A 0-8" 6.4 0.34 1.79 0.85 0.29 0.25 <0.01 0.06 1.5 20.0 65 23 12 20 SL
Bt 1 8-14" 6.5 0.32 1.59 0.83 0.70 0.64 <0.01 0.09 0.9 27.5 60 22 18 50 SL
Bt 2 14-24" 6.5 0.56 0.95 0.45 1.75 2.09 <0.01 0.20 0.4 51.1 42 14 44 40 C
BC 24-60" 7.7 0.53 0.76 0.47 4.16 5.30 <0.01 0.05 3.0 25.5 72 7 21 60 SCL
Test Pit 19, Map Unit 20
A 0-7" 7.5 0.44 3.44 0.96 0.26 0.18 <0.01 0.09 1.3 28.2 58 24 18 7 SL
Cl 7-43" 7.5 0.24 1.51 0.54 0.33 0.33 <0.01 0.04 1.1 20.8 88 5 7 32 LS
C2 43-62" 7.3 0.34 1.42 0.53 1.30 1.32 <0.01 0.04 1.3 24.8 66 22 12 5 SL
Test Pit 21, Map Unit 10
A, C1, C2 0-35" 7.6 0.37 2.94 0.44 0.26 0.20 <0.01 0.09 3.1 22.9 90 5 5 70 S
C3 35-55" 7.7 0.51 3.90 0.67 0.40 0.26 0.01 0.14 4.0 30.5 52 42 6 5 SL
Pit Wall Gila Conglomerate
1D-4 Grab 6.1 1.27 7.56 4.39 2.38 0.97 <0.01 0.03 0.9 17.8 87 10 3 60 S
1D-5 Grab 6.2 0.94 6.43 2.36 1.47 0.70 <0.01 0.04 0.9 19.4 84 11 5 40 LS
1D-6 Grab 6.7 1.96 15.00 6.06 4.43 1.37 <0.01 0.03 1.2 19.5 84 12 4 15 LS
1D (5A) Stockpile
1D-1 -- 5.7 0.63 2.52 1.31 1.23 0.89 <0.01 0.05 0.8 20.8 79 13 8 ND LS
1D-2 -- 5.1 0.75 4.67 2.29 0.51 0.27 <0.01 0.03 0.8 20.5 85 10 5 ND LS
1D-3 -- 5.9 0.56 2.88 1.33 1.44 0.99 <0.01 0.03 1 21.3 84 11 5 ND LS
SP1D-02 -- 5.7 1.17 7.61 3.97 1.86 0.77 <0.01 0.02 ND 21.8 80 11 9 ND LS
SP1D-03 - 6.5 0.16 2.39 1.24 1.07 0.79 <0.01 0.02 0.4 23.2 80 12 8 ND LS
SP1D-09 - 6.2 0.53 2.96 1.42 0.69 0.47 <0.01 0.03 BA 18.5 86 7 7 ND LS
SP1D-15 -- 6.3 0.41 2.24 0.9 0.68 0.54 <0.04 0.02 NA 19.1 82 10 8 ND LS
Notes:

Table adapted from DBS&A, 1997a
# Depths for soil horizons are in inches; depths for the underlying geologic layers are in feet.

® texture = USDA texture class according to Soil Survey Division Staff (1993)

in = inches
ft = feet

dS/m = deciSiemens per meter
meg/L = milliequivalents per liter
mag/kg = milligrams per kilogram

DBS&A Chem and Phys Prop (C-1)

Golder Associates

Page 3 of 3



October 2005 053-2016
TABLE C-2
SUMMARY OF SOIL HYDRAULIC PROPERTIES FOR TYRONE BORROW MATERIALS

Particle Size Distribution (%) K (€m/s) Volumetric Water Content” (cm*/em*)
9r 9s 91I3 915

Sample ID | Type® Rock Texture®

Sand | Silt | Clay | Fragments® <2mm | Whole Soil [ <2mm V\g;ci)lle <2mm | Whole Soil | <2mm V\g;ci)lle <2mm V\g;ci)lle
(Vol %)

1D-1 GC 87 10 3 67 S 7.30E-03 | 1.80E-03 0.03 0.010 0.43 0.142 0.17 0.056 0.07 0.023
1D-5 GC 84 11 5 67 LS 5.90E-02 | 1.46E-02 0 0 0.53 0.175 0.16 0.053 0.07 0.023
TP-1 0-2.5 Alluv | 26 | 54 | 20 10 SiL 3.30E-05 | 2.83E-05 0 0 0.45 0.405 0.34 0.306 0.17 0.153
TP-2 4-13 Alluv | 71 22 7 10 SL 5.50E-04 | 4.71E-04 0.03 0.027 041 0.369 0.22 0.198 0.10 0.090
TP-3 1-9 Alluv | 77 16 7 10 LS 6.90E-03 | 5.91E-03 0.05 0.045 0.45 0.405 0.20 0.180 0.08 0.072
TP-3 9-14 Alluv | 49 | 39 | 12 50 LS 2.90E-04 | 1.16E-04 0.03 0.015 0.49 0.245 0.27 0.135 011 0.055
TP-4 25-5.14 | Alluv | 48 | 45 7 55 LS 1.60E-04 | 5.65E-05 0.03 0.014 0.34 0.153 021 0.095 0.08 0.036
TP-8 0.1-495 [ GC 37 33 | 30 37 CL 1.50E-05 | 7.97E-06 0 0 0.46 0.290 0.40 0.252 0.22 0.139
TP-8 4-12 GC 72 21 7 65 SL 4.20E-04 | 1.11E-04 0 0 0.51 0.179 0.29 0.102 0.14 0.049
TP-9 4-8 GC 60 15 | 25 2 SCL 2.70E-03 | 2.62E-03 0 0 0.6 0.588 0.25 0.245 0.12 0.118
TP-10 2-8 GC 54 | 28 | 18 25 SL 1.00E-03 | 6.67E-04 0.04 0.030 0.46 0.345 0.19 0.143 0.08 0.060
TP-10 8-18 GC 52 | 35 | 13 15 LS 1.30E-05 | 1.03E-05 0 0 0.39 0.332 0.25 0.213 0.12 0.102
TP-11 4-16 GC 57 | 20 | 23 60 SCL 2.50E-05 | 7.69E-06 0 0 0.43 0.172 0.29 0.116 0.15 0.060
TP-1325-6 | Alluv | 88 8 4 60 S 5.70E-03 | 1.75E-03 0 0 0.38 0.152 0.20 0.080 0.07 0.028
TP-13 6-14 Alluv | 94 3 3 0 S 4.00E-03 | 4.00E-03 0 0 0.37 0.370 0.09 0.090 0.03 0.030
TP-14 0-20 GC 65 18 | 17 30 SL 5.10E-04 | 3.10E-04 0 0 0.46 0.322 0.24 0.168 0.11 0.077
TP-17 2-20 GC 76 13 | 11 13 SL 4.70E-04 | 3.84E-04 0.02 0.017 0.34 0.296 0.15 0.131 0.06 0.052
TP-18 2-5 GC 72 7 21 40 SCL 1.00E-04 | 5.00E-05 0 0 0.41 0.246 0.27 0.162 0.16 0.096
TP-19 2-11 Alluv | 66 | 22 | 12 5 SL 4.90E-04 | 4.54E-04 0 0 0.37 0.352 0.23 0.219 0.10 0.095
TP-21 5-14 | Alluv | 52 | 42 6 67 SL 1.70E-03 | 4.20E-04 0 0 0.39 0.129 0.24 0.079 0.10 0.033

Notes:
Table adapted from DBS&A, 1999
a GC = Gila Conglomerate
Alluv = Alluvium
Total rock fragments includes field estimate of materials >3"
Texture = USDA texture class according to Soil Survey Division Staff (1993)
d ©, = residual moisture content
©; = saturated moisture content
O3 = 1/3 bar moisture content
O35 = 15 bar moisture content

o o

Tyrone Soil_Borrow Hydro Props (C-2) Golder Associates



October 2005

ABA for GC (DBSA)(C-3)

TABLE C-3
ACID-BASE ACCOUNT AND SULFUR FORMS FOR
SELECTED GILA CONGLOMERATE AND ASSOCIATED SOILS

053-2016

Sample| Depth | Saturated Acid-Base Account Extractable Sulfur Forms (%)
ID (ftbgs) | Paste pH (GEaCIk)

ANP AGP ABA H,O HCI HNO; | Residual Total
TP-13 6-14 7.9 4 <1 4 <0.01 <0.01 <0.01 <0.01 <0.01
TP-15 9-12.5 7.9 42 <1 42 <0.01 <0.01 <0.01 <0.01 <0.01
1D-4 Grab 6.1 9 <1 9 0.01 <0.01 0.01 0.01 0.03
1D-5 Grab 6.2 9 <1 9 0.02 <0.01 0.01 <0.01 0.03
1D-6 Grab 6.7 12 <1 12 0.20 <0.01 <0.01 <0.01 0.02

Notes:
Table adapted from DBS&A, 1997
ft bgs = feet below ground surface
ANP = acid-neutralization potential, in tons CaCO; per 1,000 tons
AGP = acid-generation potential, in tons CaCO, per 1,000 tons
ABA = acid-base accounting = ANP - AGP, in tons CaCO; per 1,000 tons
CaCOj; = calcium carbonate

Golder Associates
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TABLE C-4
CHEMICAL AND PHYSICAL PROPERTIES OF SELECTED SAMPLES

FROM THE CONCENTRATOR/MILL DEMOLITION BORROW INVESTIGATION

Particle Size (%) . Saturated Paste Phosphorus Nitrate
Sample | Depth Rock SEGLEAE CaCO;

. Texture | Percentage EC

ID (ftbgs) [Sand| Silt | Clay | Fragments % water) pH (dsim) (%) mg/kg Ib/ac-ft mg/kg Ib/ac-ft
(vol %) o
TP-M1 Bulk 76 11 13 71 SL 20.2 6.3 0.39 0.5 3 12 <1 <4
TP-M2 Bulk 74 11 15 53 SL 20.5 6.4 0.32 0.5 3 12 <1 <4
TP-M3 Bulk 76 11 13 46 SL 194 6.6 0.21 0.5 2 8 <1 <4
TP-M4 Bulk 78 11 11 52 SL 18.9 5.8 0.36 0.4 4 16 <1 <4
TP-N1 Bulk 79 10 11 21 SL 16.3 7.2 0.27 0.7 3 12 <1 <4
TP-N2 Bulk 78 7 15 22 SL 18.2 7.1 0.32 0.6 3 12 <1 <4
TP-R1 Bulk 78 11 11 19 SL 17.6 5.1 0.45 0.5 11 44 <1 <4
TP-R2 Bulk 77 10 13 20 SL 19.6 7.3 0.54 0.9 4 16 <1 <4
TP-R3 Bulk 78 7 15 21 SL 19.8 6.0 1.61 0.5 7 28 <1 <4
Notes:
Golder, 2005

Mill(C-4)

ft bgs = feet below ground surface

EC = electrical conductivity
dS/m = deciSiemens per meter

mg/kg = milligrams per kilograms

Ib/ac-ft = pounds per acre-feet

Golder Associates
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CHEMICAL AND PHYSICAL PROPERTIES OF LEACHED CAP

TABLE C-5

SAMPLES FROM THE TYRONE AND LITTLE ROCK MINE

Leach Cap Chem and Phys Prop(C-5)

Particle Size Distribution (%) . Saturated Paste

Sample ID gebpth Sand [ Silt | Clay Rock a Texture | Percentage H EC Ca0003

(il Fragments % water) | P @smy | O
(vol %)
Tyrone Leach Cap
TySCMP-1 Bulk 74 12 14 55 SL 25.6 6.7 0.36 <0.1
TySCMP-2 Bulk 68 15 17 60 SL 24.8 6.1 0.29 <0.1
TyNCMP-1 Bulk 66 18 16 65 SL NA 5.9 0.52 <0.1
TyNCMP-2 Bulk 67 16 24 60 SCL NA 4.9 0.68 <0.1
TyCMS-R1 Bulk 77 13 10 NA SL 26.5 6.2 0.33 1.3
TyCMS-R2 Bulk 86 9 5 NA LS 25.9 6.5 0.23 1.0
TyCMS-R3 Bulk 74 13 13 NA SL 25.4 7.4 0.46 0.8
TyCMS-D1 Bulk 78 13 9 NA SL 23.5 5.8 0.28 0.2
TyLC-1 Bulk 56 23 21 67 SCL NA NA NA NA
TyLC-2 Bulk 70 19 11 69 SL NA NA NA NA
TyLC-3 Bulk 62 19 19 72 SL NA NA NA NA
TyLC-4 Bulk 62 21 17 52 SL NA NA NA NA
TyLC-5 Bulk 68 21 11 54 SL NA NA NA NA
Little Rock Mine
LRSP-1 0-0.5 65 19 16 59 SL NA 5.7 0.12 0.9
LRSP-2 0-0.5 67 19 14 65 SL NA 5.8 0.14 0.9
LRSP-3 0-0.5 72 16 12 64 SL NA 7.1 0.25 1.1
LRSP-4 0-0.5 60 24 16 52 SL NA 55 0.14 0.5
LRSP-5 0-0.5 70 16 14 46 SL NA 5.7 0.12 0.9
LRSP-6 0-0.5 80 10 10 66 SL NA 5.6 0.15 0.7
LROB-1 4-5 72 15 13 64 SL NA 6.8 0.65 1.1
LROB-2 4-5 74 13 13 65 SL NA 6.7 0.21 1.0
LROB-3 4-5 70 13 17 64 SL NA 6.2 0.22 1.0
LROB-4 4-5 72 13 15 52 SL NA 6.6 0.27 1.3
LROB-5 4-5 68 21 11 46 SL NA 6.0 0.87 0.6
Notes:

# Total rock fragments includes field estimate of materials >3"
ft bgs = feet below ground surface
dS/m = deciSiemens per meter

Golder Associates
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Leach Cap ABA account(c-6)

TABLE C-6

ACID-BASE ACCOUNT AND SULFUR FORMS FOR TYRONE AND LITTLE ROCK LEACHED CAP

Acid-Base Account

Sample ID Depth | Saturated (t CacO 4 /kt Extractable Sulfur Forms (%)
(ft bgs) | Paste pH =
ANP AGP ABA Total H,O HCL HNO; | Residual
TySCMP-1 Bulk 6.7 22 <0.3 22 <0.01 <0.01 <0.01 <0.01 <0.01
TySCMP-2 Bulk 6.1 18 <0.3 18 <0.01 <0.01 <0.01 <0.01 <0.01
TyCMS-R1 Bulk 6.2 13 <0.3 13 0.02 0.02 <0.01 <0.01 <0.01
TyCMS-R2 Bulk 6.5 10 <0.3 10 <0.01 <0.01 <0.01 <0.01 <0.01
TyCMS-R3 Bulk 7.4 8 <0.3 8 <0.01 <0.01 <0.01 <0.01 <0.01
TyCMS-D1 Bulk 5.8 2 <0.3 1 0.03 0.01 <0.01 0.02 <0.01
Notes:

ft bgs = feet below ground surface
ANP = acid neutralization potential
AGP = acid generation potential

ABA = acid-base accounting

t CaCOg4/kt = tons calcium carbonate per kiloton

Golder Associates
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Leach Cap Extr Metals(C-7)

TABLE C-7
AB-DTPA EXTRACTABLE CONSTITUENTS FROM TYRONE AND LITTLE ROCK LEACHED CAP
Depth mg/kg

Sample D (ft bgs) As cd Cu Pb Mn Hg Mo Ni
TyCMS-R1 Bulk <1 <0.01 38 0.25 116 | <0.05 | 055 0.08
TyCMS-R2 Bulk <1 0.03 25 0.63 340 | <0.05 | 0.24 0.09
TyCMS-R3 Bulk <1 0.02 35 5.37 316 | <0.05 | 048 0.08
TyCMS-D1 Bulk <1 0.04 47 2.48 288 | <005 | 0.1 0.10
LROB-2 4-5 <1 0.06 141 0.95 166 | <0.05 | 0.16 0.29
LROB-3 4-5 <1 0.03 61 1.46 141 | <005 | 017 0.06
LROB-4 4-5 <1 0.03 125 0.89 154 | <005 | 0.4 0.05
LROB-5 4-5 <1 0.03 44 3.52 137 | <005 | 0.9 0.09
LRPB-1 0-0.5 <1 0.03 324 1.20 17.3 | <0.05 | 0.09 0.05
LRPB-2 0-0.5 <1 0.02 63 0.73 135 | <0.05 | 0.10 0.04
CD-3A 272-275 <1 0.04 68 1.38 270 | <005 | 0.36 0.06
BX-3 269-272 <1 0.07 14 0.72 516 | <0.05 | 0.38 0.07

Notes:

ft bgs = feet below ground surface

mg/kg = milligrams per kilogram

Golder Associates
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