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1.0 INTRODUCTION

This report presents the results of a subsoil investigation carried out at the site of the proposed
Ellsworth Road improvements, from Germann to % kilometer north of Elliot Road in Mesa, Arizona.

Preliminary information calls for the construction of approximately 10 km (5.5 mi.) of roadway
improvements, 5.5 km (3 mi.) of open channel, 5 new RCBC’s, extension of an existing RCBC and storm
drain pipeline connecting catch basins to the channels. The roadway will be widened from two lanes to four
or six lanes with either raised median or center turn lane. The alignment and grade changes will likely make
salvaging the existing pavement not possible. The investigation and design will include recommendations to
salvage and include this pavement into the new structural sections where economical.

Information from three borings drilled in 1999 for another drainage project has been included, along
with the current work of 28 boring drilled in February 2001. Borings drilled in 1999 are designated with a
1999 suffix (i.e. B-1, 1999).

_.0 GENERAL SITE AND SOIL CONDITIONS

2.1 Site Conditions

This section of Ellsworth Road is currently a paved two-lane rural collector roadway with dirt
shoulders. The surrounding land usage appears to be, or have been mainly agricultural with large industrial
facilities such as the GM proving grounds and Williams Gateway Airport.

22 Geological Conditions

_The subject site is underlain by a thick sequence of Cenozoic sedimentary deposits that form

the major aquifer units of the Salt River Valley Basin. -The sedimentary deposits primarily consist of
unconsolidated to semi-consolidated silts, sands and gravels that yield substantial quantities of groundwater.
The site is located within an area that has undergone considerable subsidence due to groundwater removal.
Total subsidence of several feet has been recorded in the valley. Recent investigations have indicated that
the rate of subsidence is decreasing due to reduced groundwater withdrawal as a result of urbanization and
subsequent lowered agricultural demand for groundwater. Fissure gullies form over subsurface irregularities
such as soil-rock contacts which cause tensional stresses and differential subsidence. Where such anomalies
re not present, subsidence tends to be uniform over a wide area, this having no effect on surficial structures.
Unfortunately, this particular area is shown to have had differential rates of subsidence along the alignment.
A 1974 subsidence map (Land Subsidence and Earth Fissures in Alluvial Deposits in the Phoenix Area,
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Arizona, H.H. Schumann) shows a 0 to 1 foot drop over a 19 year period near station 3+200 and elevation
drops from 1 to 3 feet on the north and south ends of the alignment over the same period. Recent satellite
imagery of the area immediately to the north of the site (University of Texas, S. Buckley, 1995-1998) and
preliminary survey data (Arizona Department of Water Resources, M. Tatlow) north of the site shows
current rates of subsidence at 1 to 2 cm per year. The University of Texas is currently processing satellite
imagery for the subject area, although the results will not be known for approximately six months. Historic
data and current data surrounding the site suggest that 1 to 2 cm of differential settlement along the
alignment is possible. Subsidence is a basin wide phenomenon that can result in differential elevation
changes over long distances that may affect drainage patters proposed for this site. There could be a negative
effect on long flatly sloped channels if the trend of basin tilt goes against the channel flow direction.
Additional information may be obtained from Bob Phillips of GPS Services (480) 963-0254.

A field reconnaissance and study of aerial photographs revealed that drainage in the area of
station 9+600 maybe a concern. This area was observed to have flood erosion from east to west over a
depressed section of roadway. Fill material is proposed for this area and allowances for drainage should be

addressed unless it has already been accounted for.

2.3 General Subsurface Conditions

Subsoil conditions consist of interbedded composites of clays, silts and sands with rare
subordinate amounts of gravel and with varying degrees of calcareous cementation to depths of up to 6.5
meters (21.5 feet) below existing grade. Twelve borings drilled in Ellsworth Road revealed a pavement
structure made up of 150 to 175mm(6 to 7 inches) of asphaltic concrete, and 0 to 75mm (0 to 3 inches) of
aggregate base. Standard Penetration Test values generally range from 4 to 50+ blows per 300mm (foot),
generally increasing with depth. No groundwater was encountered during this investigation. Based on
visual and tactile observation, the soils were in a ‘dry’ to “moist’ state at the time of investigation.

Laboratory testing indicates in-situ dry densities of the upper soils ranging from 1390 to 1770
kg/m> (87 to 110 pcf) at 8 to 22 percent moisture, at the time of investigation. Liquid limits of the clays are
in the 21 to 39 percent range with plasticity indices ranging from 2 to 21 percent. The sands and silts are
expected to be low to non-plastic. The upper clayey soils exhibit volume increase due to wetting of
approximately 3 to 4 percent when re-compacted to moistures and densities normally expected during
construction. An undisturbed sample displayed compression during increasing loading up to a maximum
load of 105 kPa (2,200 psf) and additional compression after inundation. Laboratory measured minimum
resistivities range from 1,200 ohm-cm to 3,000 ohm-cm while soil pH ranged from 7.6 to 9.0.
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3.0 ANALYSIS AND RECOMMENDATIONS

3.1  Analysis
Analysis of the field and laboratory data indicates that subsoils at the site are generally
favorable for the support of pavements subject to remedial earthwork. They also appear to be suitable for
construction of the culverts and channels to the intended depths and side slopes. The presence of cemented
or very dense/hard soils may impede excavation progress within culvert and channel areas and require the

use of heavier equipment.

With respect to cast-in-place concrete pipe, sloughing within sandier zones may require
removal and replacement or laying back of side slopes and result in concrete quantities higher than neat
dimension calculations. Bedding should be selected per the requirements of the pipe materials used and the

trench loading conditions.

Laboratory-measured, minimum soil resistivity measurements indicate a severe degree of
corrosiveness. Suitable and adequate protection to buried metal pipe and/or increased wall thickness per the
American Iron and Steel Institute Handbook of Steel Drainage & Highway Construction Products will be

sential for long term performance. Suitable pipe wall thickness and corrosion ‘protection should be
selected per the trench/traffic load and lifetime requirements of the project. Subsurface concrete should use

Type I or II cement, readily available and used in the area.

Ground water is not expected to be a factor in the design or construction of shallow
foundations and underground utilities. Depending on the time of year, flow in the existing channel may have
to be diverted. If the soils are still wet when construction begins, the exposed grade may be come unstable
under excavating equipment. Additional time may be required to allow the soils to dry when exposed, or
alternative methods such as chemical stabilization or rock fill may be required to stabilize the exposed grade.

- The swell potential of the upper clayey soils is a concern. The potential is usually strong
enough to cause differential movements of slabs-on-grade such as floors and sidewalks but not enough to
cause damage to structures unless lightly loaded. Accordingly, it will be critical to pay attention to providing
proper drainage to limit the potential for water infiltrating under pavement systems and/or slabs. A
minimum slope of at least 5 percent for a distance of 3 meters (10 feet) is recommended for unpaved

landscaped areas.
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3.2 Site Preparation

The entire area to be occupied by the proposed construction should be stripped of all
vegetation, debris, rubble and obviously loose surface soils. Depending on the proposed grades, additional
native soil should be removed as necessary to provide space for the 300mm (12 inches) of non-expansive
import below any minor slab on grade structures that may be anticipated.

If grading plans require placing structural fill below footing bottom elevation; the exposed
grade should be scarified to a depth of 200mm (8 inches), moisture-conditioned to optimum (£2 percent) and
compacted to at least 95 percent of maximum dry density as determined by ASTM D-698.

All cut areas and areas above footing bottom elevation that are to receive slab on grade only
fill (i.e. sidewalks) that expose clayey soils (CL or SC classification) should be scarified 200mm (8 inches),
moisture-conditioned to at least optimum to 3 percent above optimum, and uniformly compacted to at least
85 but not more than 92 percent of maximum dry density as determined by ASTM D-698.

The silts and fine sands may be sensitive to excessive moisture content and could become

unstable at elevated moisture content. Accordingly, it may be necessary to compact these soils on the dry

'de of optimum, especially in asphalt pavement areas. The reduced moisture content under slabs-on-grade
should only be used upon approval of the engineer in the field.

3.3  Excavation And Temporary Cut Slopes

Excavation operations should be relatively straightforward using conventional equipment.
The presence of cemented or very dense/hard soils may impede progress and could require the use of heavier
equipment. The fact that a boring was advanced to a particular depth does not mean that the soil my be
readily excavated. Variable cementation may require more aggressive methods to excavate. The contractors
should make their own determination as to excavatability. All excavations must comply with current
governmental regulations including the current OSHA Excavation and Trench Safety Standards. Side slopes
for opeﬁ-cut excavation in the sandy clays and clayey sands (CL or SC classification) should be cut back at
1:1 (horizontal to vertical). Steeper slope may be possible on a case-by-case basis. Side slopes within the
silts and sands (SM, ML, SW/SP classification) should be cut back at 1.5:1. The slopes should be protected
from erosion due to run-off or long term surcharge at the slope crest. Construction equipment, building
materials, excavated soil and vehicular traffic should not be allowed within 3 meters (10 feet) or 1/3 the
slope height, whichever is greater, from the top of slope. All cut slopes should be observed by the Soils
Engineer during excavation. Adjustments to the recommended slopes may be necessary due to wet zones,
_oose strata and other conditions not observed in the borings. Localized shoring may also be required.
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Shotcrete or soil stabilizer on the slope face may be useful in preventing erosion due to run-off and/or drying
of the slope.

34 Earthwork Factors

The recommendations are based on the information obtained from the subgrade investigation
and subsequent laboratory testing. The earthwork factors are based on samples obtained from the subgrade
investigation with the assumption that the subsurface conditions are consistent with those found at the
exploration locations. Earthwork factors were calculated based on in-situ density test values recompacted to
97 percent maximum dry density. Maximum dry density values were assigned to in-situ density tests based
on gradation and Atterburg limits. Based on this evaluation, values ranged from zero to 23 percent with an
average value of 12 percent. It is recommended to use a shrinkage value of 15 percent. A ground
compaction factor of 60 to 90 mm (0.2 to 0.3 feet) should be used for the entire alignment outside the current

pavement prism.

3.5 Foundation Design - Culverts

It is recommended that the culvert structures be founded on the standard mat typé floor

foundation bearing on dense native soil, or properly compacted fill if dictated by grading plans, at a
minimum depth of 600mm (24 inches) below lowest, finished exterior grade within 1.5 meters (5 feet) of the
structure. For structures in channel areas, the up stream and down stream edges should have turn-down cut
off walls that extend at least 900mm (36 inches) below the design scour and/or stream bed degradation
elevation. If site preparation is carried out as set forth herein, a recommended maximum allowable bearing
capacity of 120 kPa (2,500 psf) can be utilized for design. These bearing capacities refer to the total of all
loads, dead and live, and are net pressures. They may be increased one-third for wind, seismic or other loads
of short duration. All footing excavations should be level and cleaned of all loose or disturbed materials.

Estimated settlements under design loads are on the order of 12 to 25 mm (% to l-inch),
virtually all of which will occur during construction. Post-construction differential settlements will be
negligible, under existing and compacted moisture contents. Additional localized settlements of the same
magnitude could occur if native supporting soils were to experience a significant increase in moisture

content.
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3.6  Lateral Pressures
The following lateral pressure values may be utilized for the proposed construction when

backfilled with a clean granular soil:
Active Pressures

Unrestrained Walls 5.5 kPa/m (35 pcf)
Restrained Walls 9.5 kPa/m (60 pcf)

Passive Pressures

Continuous Footings 55 kPa/m (350 pcf)
Spread Footings or Drilled Piers 63 kPa/m (400 pcf)
Coefficient of Friction (w/ passive pressure) D35
Coefficient of Friction (w/out passive pressure) 0.45

All backfill must be compacted to not less than 95 percent (ASTM D-698) to mobilize these
Jassive values at low strain. Expansive native soils should not be used as retaining wall backfill, except as a
surface seal to limit infiltration of storm/irrigation water. The expansive pressures could greatly increase

active pressures.

3.7  Fill And Backfill

Native soils are considered suitable for use in general grading fills depending on classification
and location. Clayey soils should not be used in the top 300mm (foot) of any building pad fill or as retaining
wall backfill. The top foot of fill under any small building should be completed with an approved low or
non-expansive soil, either approved imported common borrow, selectively stockpiled site-available materials
or select granular soil. If select granular is used, the 4 inches of under slab A.B.C. may be included as part of
the 300mm (12 inches). Otherwise, a full 300mm (12 inches) of common borrow should be used in addition
to the normal 100mm (4 inches) of A.B.C. Below grade structural backfill should consist of Aggregate Base
per MAG Section 702.

If imported common fill for use in site grading is required, it should be examined by a Soils
Engineer to ensure that it is of low swell potential and free of organic or otherwise deleterious material. The
borrow requirements should be adjusted to meet the R-value used for pavement design. In general, the fill
should be equal to our better that the native soils and have 100 percent passing the 75mm (3-inch) sieve and
no more than 60 percent passing the 0.075mm (200) sieve. For the fine fraction (passing the 40 sieve), the
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liquid limit and plasticity index should not exceed 30 percent and 10 percent, respectively. It should exhibit
less than 1.5 percent swell potential when compacted to 95 percent of maximum dry density (ASTM D-698)
at a moisture content of 2 percent below optimum, confined under a 4.8 kPa (100 psf) surcharge, and

inundated.

Fill should be placed on subgrade, which has been properly prepared and approved by a Soils
Engineer. Fill must be wetted and thoroughly mixed to achieve optimum moisture content, £2 percent
(optimum to +3 percent for underslab fill). Fill should be placed in horizontal lifts of 200mm (8-inch)
thickness (or as dictated by compaction equipment) and compacted to the percent of maximum dry density
per ASTM D-698 set forth as follows:

A. Structural Areas
1. Below footing level/box culverts 95

2 Below slabs-on-grade (expansive soils) 90-95 max

B. Pavement Subgrade or Fill
1. Under sidewalks 85

c. Utility Trench Backfill

1. More than 600mm (2.0") below finish S/G 95
) Within 600 (2.0") of finish S/G (non-granular) 95
3a Within 600 (2.0") of finish S/G (granular) 100

D; Aggregate Base Course
1. Below asphalt paving 100

E. Landscape Areas

L Miscellaneous fill 90
2. Utility trench - more than 300mm (1.0') below F/G 85
3. Utility trench - within 300mm (1.0") of F/G 90

3.8  Asphalt Pavement

The scope of work for this investigation does not include pavement design.

Tables 1 and 2 present the results of the R-value calculating the resilient moduli for the soils

through out the roadway section.
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TABLE 2 - R-Value Analysis — Ellsworth Road - Sta 1+000 to 10+200 _
No. Of Samples Average R-value Std. Dev
Correlated Values 21 31 8
Lab Values 12 34 13

A Seasonal Variation Factor of 1.0 was selected from data provided by ADOT Materials
Section Pavement Group for this area. Using the formulas from the ADOT MPE&D manual to calculate the
design Ryean and Mg results in the following table:

Table 3 — Subgrade Soil Profile

Ellsworth S}'a-1'+000 to' 104200

Notes:
1. Designs are based on AASHTO design equations, laboratory-determined and ADOT correlated

R-values.

This assumes that all subgrades are prepared in accordance with the recommendations contained in
the "Site Preparation" and "Fill and Backfill" sections of this report, and paving operations carried out in a
proper manner. If pavement subgrade preparation is not carried out immediately prior to paving, the entire
area should be proof-rolled at that time with a heavy pneumatic-tired roller to identify locally unstable areas

for repair.

The clay subgrade soils are considered suitable candidate for lime stabilization. There can be a
substantial reduction in aggregate base thickness (up to full replacement) for a given traffic volume when the
subgrade is stabilized. Correspondingly, the capacity can be greatly increased. A minimum of 200mm (8
inches) of subgrade should be stabilized with lime slurry. All stabilization work should be carried out in
accordance with M.A.G. Section 309 Specifications. If this option is seriously considered, it is
recommended that several trial mixes be tested using the native, subgrade soils and varying amounts of lime
to determine an optimum amount. Typically, lime on the order of 42 to 6 percent by weight can be used,
depending on strength requirements, for preliminary estimating purposes. A minimum 5-day lab cured
compressive strength of 1100 kPa (160 psi) is recommended.
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Soil stabilization should be carried out by a contractor experienced in this type of work.
Consideration may be given to use of a slurry rather than dry application since dusting is a concern. Use of a
slurry will also reduce the amount of loss, provide consistent coverage and ensure proper hydration.

3.9  Utilities Installation
Trench excavations for utilities can be accomplished by conventional trenching equipment.
Cemented soils may impede progress and could require the use of heavier equipment. See ‘Analysis’ and
‘Excavation and Temporary Cut Slopes’ sections above. Adequate precautions must be taken to protect

workmen in accordance with all current governmental regulations.

Backfill of trenches may be carried out with native excavated material (<75mm [3 inches] in
diameter). This material should be moisture-conditioned, placed in 200 mm (8-inch) lifts and mechanically
compacted. Water settling is not recommended. Compaction requirements are summarized in the "Fill And
Backfill" section of this report.

40 GENERAL

The scope of this investigation and report does not include regional considerations such as seismic
activity and ground fissures resulting from subsidence due to groundwater withdrawal, nor any
considerations of hazardous releases or toxic contamination of any type.

Our analysis of data and the recommendations presented herein are based on the assumption that soil
conditions do not vary significantly from those found at specific sample locations. Our work has been
performed in accordance with generally accepted engineering principles and practice; this warranty is in lieu

of all other warranties expressed or implied.
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We recommend that a representative of the Soils Engineer observe and test the earthwork and
foundation portions of this project to ensure compliance to project specifications and the field applicability of
subsurface conditions which are the basis of the recommendations presented in this report. If any significant
changes are made in the scope of work or type of construction that was assumed in this report, we must
review such revised conditions to confirm ‘our findings if the conclusions and recommendations presented

herein are to apply.

Respectfully submitted,
SPEEDIE & ASSOCIATES, INC.

TIMOTHY J.

J’" ) RHEINSCHMICT
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CONSOLIDATION TEST

MOISTURE-DENSITY RELATIONS

SHEAR TEST DIAGRAM

TABULATION OF CORRELATED R-VALUES



FIELD AND LABORATORY INVESTIGATION

On February 12, 13, 2001, soil test borings were drilled at the approximate locations shown on the
attached Soil Boring Location Plan. All exploration work was carried out under the full-time supervision of
our staff geologist, who recorded subsurface conditions and obtained samples for laboratory testing. The soil
borings were advanced with a truck-mounted CME-55 drill rig utilizing 7-inch diameter hollow stem flight
augers. Detailed information regarding the borings and samples obtained can be found on an individual Log

of Test Boring prepared for each drilling location.

Laboratory testing consisted of moisture content, dry density, grain-size distribution and plasticity
(Atterberg Limits) tests, pH, resistivity and agronomic tests for classification and design parameters.
Remolded swell tests were performed on samples compacted to densities and moisture contents expected
during construction. Compression tests were performed on a selected ring sample in order to estimate
settlements and determine effects of inundation. All field and laboratory data is presented in this appendix.
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DES: DR: cun [cHk: TR [DATE: 07-24-01]|PROJ. NO.: 010034SA
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B-24

SOIL BORING LOCATION PLAN
. MARTCOPA COUNTY DOT

& - APPROXIMATE SOIL BORING LOCATION L SN . RN T ELUOT%;%%___?JE
MESA, ARIZONA i3 G - STE 808 G v 5085 808 57450
DES: [oR: cMw [cHk: TR [DATE: 07-24-01[PROJ. NO.: D10034SA
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-Q}— APPROX IMATE SOIL BORING LOCATION

B-26

SOIL BORING LOCATION PLAN

MARICOPA COUNTY DOT

ELLSWORTH ROD., GERMANN TO ELL 10T

MESA, ARIZONA

11029 K. 24th AVE., SUITE 805 PHOENIX, ARIZONA 85029

SPEEDIE

AND ASSOCIATES

GEOTECHNICAL /ENVIRONMENTAL/MATERIALS ENGINEERS

602) 9976331

DES:

[or: cuw [cHk:

TR |DATE: 07-24-01 [PROJ. NO.:

010034SA




SOIL BORING LOCATION PLAN
MAR [COPA COUNTY DOT P |E
- ING LOCAT
¢- AFFREAMATE SUIL BOR - LY ELLSWORTH RD., GERMANN TO ELL |GT§|D AES%CE[‘EE
MESA, AR I[ZONA s i U e U L A
DES: [or: cwn Jcuk: TR [paTE: 07-24-01 |[PROJ. NO.: 01003454




SOIL LEGEND

SAMPLE
DESIGNATION DESCRIPTION
} ! AS Auger Sample A grab sample taken directly from auger flights.
‘/' BS Large Bulk Sample A grab sample taken from auger spoils or from bucket of backhoe.
Standard Penetration Test (ASTM D-1586) Driving a 2.0 inch outside diameter split
spoon sampler into undisturbed soil for three successive 6-inch increments by
Spoon Sample _.means of a . weight free falling through a distance o inches. The
s p Sampl f a 140 Ib. weight free falling th h a dist f 30 inches. Th
cumulative number of blows for the final 12 inches of penetration is the Standard
Penetration Resistance.
Driving a 3.0 inch outside diameter spoon equipped with a series of 2.42-inch inside
. diameter, 1-inch long brass rings, into undisturbed soil for one 12-inch increment by
RS Ring Sample the same means of the Spoon Sample. The blows required for the 12 inches of
penetration are recorded.
Standard Penetration Test driving a 2.0-inch outside diameter split spoon equipped
LS Liner Sample with two 3-inch long, 3/8-inch inside diameter brass liners, separated by a 1-inch
long spacer, into undisturbed soil by the same means of the Spoon Sample.
A 3.0-inch outside diameter thin-walled tube continuously pushed into the
ST Shelby Tube undisturbed soil by a rapid motion, without impact or twisting (ASTM D-1587).
Continuous Driving a 2.0-inch outside diameter "Bullnose Penetrometer" continuously into
—— Penetration undisturbed soil by the same means of the spoon sample. The blows for each
Resistance successive 12-inch increment are recorded.
CONSISTENCY RELATIVE DENSITY
Clays & Silts Blows/Foot Strength (tons/sq ft) | Sands & Gravels Blows/Foot
Very Soft 0-2 0-025 E Very Loose 0-4
Soft 2-4 0.25-0.5 Loose 5-10
Firm 5-8 05-1.0 Medium Dense 11-30
Stiff 9-15 1-2 Dense 31-50
Very Stiff 16-30 2-4 Very Dense > 50
Hard > 30 >4
SYMBOLS TYPICAL
MAJOR DIVISIONS AT T il N — PARTICLE SIZE _
con Lol o | rsoeeomes o SIZE Lower Limit Upper Limit
S0 GRAVELS .'-'.- 3 : mm |Sieve Size+ | mm |Sieve Size ¢
o - POORLY-GRADED GRAVELS, GRAVEL
GR;S{E;LY (LITTLE OR NO FINES) .un- | ap - SAND MIXTURES, LITLE OR 4o SANDS
Do Fine 0075| #200 |o042| w0
o GRAVELSWITH | 1\ GM | BUTrarae RN BN Medium 0.420 #40 2.00 #10
sots |Emmrmerer| ™ WK Coarse 20000 #10 - |475| #4
SIEVE 1wm5§;!}a‘|'.‘zsgaow‘r {u‘y Gc St:ﬁf.ffﬁﬂs GRAVEL - BAND -
vae 49 GRAVELS
5] sw | e Fing 475| ¥4 191 ors"x
Shis CLERLSARES ialiis Coarse 19 0.75" % 75 3" x
:Eészzz:}‘io::r s::gY {LITTLE OR NO FINES) L sp POORLY.GRADED SANDS, GRAVELLY
Iiws:ﬁvs bt SOLS SAND. LITTLE OR NO FINES COBBLES 75 3n »® 300 12“ %
voRE THANsow oe]  SANDS WITH SM | survsanos sano- suruixrunes BOULDERS 300 12" x | 900 38" x
COARSE FRACTION FINES
i I 7 S P———— +U.S. Standard ®Clear Square Openings
w | B
5IL75E|AITH ESUGH? PLASTICITY 60 /’
SILTS cL :;’l:g:nnﬂf-ﬂslrgisss‘ﬁﬂv:sﬁv y
FINE AND L‘E";‘:“‘_’Hﬂ:‘:ﬂ CLAYS, SAHDY CLAYS. SILTY CLAYS. 50
GRANED CLAYS v _/ LEAN CLAYS E @ CH /
SOILS =S ORGANIC SILTS AND ORGANIC SILTY :
# _T__—-_ oL CLAYS OF LOW PLASTICITY a 40 g //
INORGANIC SILTS, MICACEOUS OR 8. i &
P MH g;I?MAnsous FINE SAND OR SILTY éo- 30 w </
ot I, / 3 e ,/ MH & OH
AND QREATER THaN 50 CH | piasticiry o 20
CLAYS l @ /
P OH PLABTIEr # GROANI B8 10
T O CL-ML e ML{& OL
HIGHLY ORGANIC SOILS et . PT | nicwesssmic contents 0 20 40 60 80 100

NOTE. DUAL OR MODIFIED SYMBOLS MAY BE USED TO INDICATE BORDERLINE SOIL_|

Liauid | imit
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0 Rig Type: CME-55 o o
‘é o | [Boring Type: Hollow Stem Auger %E, s 2155 ‘E‘. o § £ Penetration
= |28 [Surface Elevation: N/A EE | S5E|285 |28 3| Resistance
g5 L 32 |2 J|Z2Zc|L P2 Bioas
o tation: ' 1+090, 5m Rt S|1=&=| per300mm
0 Visual Classification o 5
Stiff Brown SANDY SILT (ML-Dry) 153
S-1 0.76] NT NT
S U .09
11l Medium Dense Brown SILTY FINE SAND
(SP/SM-Dry)
RS-2 1.83| 17.8 | 1460.9
27
BS-3 2.44| NT NT |
________________________________________ 2.59 : :
Stiff Brown SANDY SILT (ML-Dry)
3__| ||||| 1 '
S-4 351 NT NT | '
SRR S S S R
4 End of Boring
5_.
6— L
7— 1
8 : S
9 gl A
10— D
Boring Date: 2-13-01 %5\%?:?\1!555
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-1
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date -
Free wat(Tc was Not Encountered v Mesa, Arizona

NT = Nt Tected

Project No.: 010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



z Rig Type: CME-55 "
é o Boring Type: Hollow Stem Auger %‘g - % By £ @ g = Pem_—ztration
= |58 |Surface Elevation: N/A EE | BBE|2E5 | oS3 | Resstnce
g © | station: 1+500 , 1.5m Rt 32 |2 §|255 |22 P
a ation: _ 00, 1.5m S|~ &= | per300mm
q Visual Classification 0 2
J"Asphalt o _.0.18 -
Stiff Brown SANDY SILT (ML-Dry)
i S-1 0.76 NT NT
L 1 o 1.22 L
11| Loose Brown SILTY SAND (SM-Dry) I REE
BS-2 1.83| NT NT | Lo
5] RS-3 it &
3 [
___________________ 3.51| S-4 351 NT i i
End of Boring AR A
P I T (R S R B RE
2 Y B
6_
7 SEEEEREE
" :
9— il et
10J Ry
Boring Date: 2-12-01 ﬁ;%s%:PN!EES
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-2
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date -
Eree Water was Not Encountered v Mesa, Arizona

NT = Not Tested

Project No.: 010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



@ Rig Type: CME-55 =k e
@ . o =~ x
T |u Boring Type: Hollow Stem Auger Vg | 0lF. = | og E | Penetration
£ £ o g yp o0 =1 2. = QO O c 3
= |59 [Surface Elevation: N/A EE ag = 2 g 5 29 3 Re;:stance
g P tation: 1+900 , 5m Rt wnz |° 0|z § = g’g per 300\;smm
0 Visual Classification 0 2 50
Firm to Stiff Brown SANDY SILT (ML-Moist) :
S-1 0.76 NT NT
1—
RS-2 1.83| 224 | 13904
2_
I s s e s Bl S S 2.59
/// Very Stiff Brown SANDY CLAY (CL-Dry)
3~/ with Weak Calcareous Cementation BS-3 3.05| NT NT
// o 351] 54 3.51] NT NT
End of Boring
4—
5] SYELFES T
6— i
7_
gl SIS T
g__
10—
Boring Date: o 2130 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-3
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour | Date 5
| R 4 Mesa, Arizona
NT = Not Tested | Project No.:  010034SA

METRIC SPEEDIE 0100345A.GPJ GENGEQ.GDT 8/6/01



\

Depth (meters)

o

10-

Boring Date: 2-12-01
Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
Depth (m) | Hour Date -
wntered — v

NT = Not Tested

Rig Type: CME-55 - -
o | Boring Type: Hollow Stem Auger 0% = 2 w3 °§ Q E E | Penetration
g §| Surface Elevation: N/A EE RS E g‘g (o33 Re;;z:i;ce
Station: . 2+400,, 1.5m Rt wz n S| ggg per 300mm
Visual Classification 0 2 50
B /" Asphalt L. -.0.18 e
|11l Medium Dense Brown SILTY SAND
(SM-Dry) S-1 0.76] NT NT
it T L 1.07
% Siff to Hard Brown SANDY CLAY (CL-Dry)
/// RS-2 1.83] NT NT
% . BS-3 3.05| NT NT
/ Weak to Moderate Calcareous Cementation
/ S-4 3.51] NT NT
s 3.96
End of Boring
~
SPEEDIE

AND ASSOCIATES

Log of Test Boring Number: B-4

Ellsworth Road
Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

010034SA

Project No.:

MFTRIC SPEEDIE 0100345A GPJ GENGEO.GDT 8/6/01



Rig Type: CME-55

2] ] -
‘3‘2 n Boring Type: Hollow Stem Auger % H | e B - 5 Qv E Penetration
= . | a] E= S = T I S T :
£ |8 5| Surface Elevation: N/A | EE | 85¢E ?ﬁt;“ c|283 Re;stance
O] - o Bt | & D ows
8 Station: . 2+550, 5m Rt l B & b S|~ §= | per300mm
q Visual Classification o 1 50
[[!| Soft Brown SANDY SILT (ML-Dry to Moist)
1 S-1 076 NT NT
=l 1.07
/] Stiff to Hard Brown SANDY CLAY (CL-Dry
iy to Moist)
2_/ S-2 1.98 NT NT
3¥/ Moderate Calcareous Cementation RS-3 3.20| 146 1552.2
4~
/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,, . 427
" /| Dense Brown CLAYEY SAND (SC-Dry) with BS-4 457 NT NT
/ Moderate Calcareous Cementation :
e A o ________ 503 S5 | 503 NT NT

Gi
7._
8__
g__
10~
Boring Date: 2-13-01
Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
Depth (m) Hour Date

P

NT = Not Tested

T T T KR T

.........
O |

‘‘‘‘‘

SPEEDIE

AND ASSOCIATES

Log of Test Boring Number: B-5

Ellsworth Road
Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

METRIC SPEEDIE 010034SA.GPJ GENGEQC.GDT 8/6/01

Project No.: 010034SA
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B Rig Type: CME-55 ~ .
D " =) FaY s
& |o | Boring Type: Hollow Stem Auger 25 | &lgy £ @@ € . Penetration
= |88 [Surface Elevation: N/A EE | §BE %g |23 38 RGS;Sfa”CG
[« 8 = 1
g [° | istation: 24770 , 5m Rt oz |0 0|Z2>5|c28 perS%gfnm
0—r Visual Classification = 8 & 3
/) Firm to Hard Brown SANDY CLAY (CL-Dry
/ to Moist) with Weak Calcareous
/ Cementation S-1 076! NT NT
1—/,
7% 5-2 1.98] NT NT
-
7 sEIRiEls
/ RS-3 3.35| NT NT | 839wl
.
% BS-4 457 NT NT 15
54// . 503 S5 503| NT NT 435'-/?3
End of Boring R
eﬁ
7_ =====
" (g emhmsi!l
9._
....... :
3
10J e R 'é
o
SPEEDIE g
Boring Date: N i AND ASSOCIATES %
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-6 |8
Driller: D. Arwood §
Contractor: Heber Mining Ellsworth Road g
Water Level Germann to 1/2 Mile N/o Elliot 3
Depth (m) | Hour Date . R i
d | v Mesa, Arizona é
NT = Not Tested | Project No.:  010034SA :




@ Rig Type: CME-55 o 5 ]
g 2 | Boring Type: Hollow Stem Auger _gg s 2185 :’% o E E Penetration
= |8 g [Surface Elevation: N/A EE | g§B¢E %g 1223 Re;;stagce
a . (&) = y ow
g [© | station: . 24970, 1.5m Lt nz 0|z é £ Eg e 300mIM
i Visual Classification o 25 50
Bl 7" Cracked Asphalt -.0.18 B
{ll| Firm to Hard Brown SANDY SILT (ML-Dry
‘ 0. Meist) S-1 0.76] NT NT
10
1 52 1.98] NT NT
=gy .23
“Ill| Medium Dense to Very Dense Brown SILTY
SAND (SM-Dry) with Clay, Moderate
anil Calcareous Cementation
34l
RS-4 335 150 | 14865 |: .. : 5312" J
BS-3 366 NT NT RERREE
4*-._;::
Al
sral . _ 503 &5 503 NT NT .
End of Boring
57 smgng by
7] bakana ol
8_ s T A I
9— LR
18= i
Boring Date: D Aststes
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-7
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date o
Free Water was yuntered v Mesa, Arizona

NT = Not Tested

| Project No.:  010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01
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@ Rig Type: CME-55 o _
[] o Q =~ .
2 |e | Boring Type: Hollow Stem Auger | g | 2wy g ® € | Penetration
c < — i L -
= |8 8 |Surface Elevation: N/A EE |§GE|Z s 5588 Re;:lztigce
a 0
g [ | station 3+360, 5m Rt @z |9 0251528 L 00mm
Visual Classification o 2 %
017 ‘ - -
% Stiff Brown CLAY (CL-Moist)
% S-1 076] NT NT
T 107
7 Very Stiff to Hard Brown SANDY CLAY
/ (CL-Dry)
/ S-2 1.98] NT NT
2 j////
3~é Moderate Calcareous Cementation RS-3 335 140 16115
///' BS-4 457| NT NT
) 503| S5 503 NT NT

10—

Boring Date: 2-13-01
Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
Depth (m) |  Hour Date
wuntered |

NT = Not Tested

K]

AT
O T

.....

SPEEDIE

AND ASSOCIATES

Log of Test Boring Number:

B-8

| Project No.:

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEOQ.GDT 8/6/01




l

3 Rig Type: CME-55 — _
@ |0 | Boring Type: Hollow Stem Auger 25 | 2|3y S| 8B E | Penetration
= |38 Surface Elevation: N/A EE |§5E|285|283 Re;;stance
o b =2 ]
g P tation: 34740, 1.5m Lt 6z |[© &|z3 s |E gg per ;ngnm
. Visual Classification = 0 25 50
- H 7TAsphalt . _.0.18 ‘
% Very Stiff Brown SANDY CLAY (CL-Dry) T
/ with Weak Calcareous Cementation S-1 076/ NT NT f % 0§
117 Y :
/ RS-2 1.83 NT NT v
2_/ )
7 "
3_7 Very Dense Brown CLAYEY SAND '
/ (SC-Dry) with Weak to Moderate S :
- S-4 351 NT NT . . 50/12"
/ Calcareous Cementation RG. 3 2 PR NT NT R, —®
4— 7 R R S R R e 3.96
7 Hard Brown SANDY CLAY (CL-Dry) with
/ Moderate Calcareous Cementation
¥ é -~ 503 85 5.03| NT NT 1512
End of Boring FhF ;
6_.
7__
8_
g_‘ |||||
10—
Baring Lae: 2420 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-9
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
| _Depth (m) Hour Date o ° -
; Free Water was Not Encountered v Mesa, Arizona
NT = Not Tested | Project No.:  010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEOQ.GDT 8/6/01



o Rig Type: CME-55 - 1
é o | [Boring Type: Hollow Stem Auger 25 |g Llwy |8 E | Penetration i
= 59 |Surface Elevation: NIA EE |[S6E|255 (o83 | Resistance
g P s 2 |0 §|23E|LoD| Blows
3 Station: _ 4+140, 5m Rt 8|~ &= | per300mm
e Visual Classification 5 s0
7 Very Stiff Brown SANDY CLAY (CL-Dry)
? S-1 0.76| NT NT
= %
% $-2 1.98] NT NT
" é
_/ Hard
3 é RS-3 320] NT NT
.
% BS-4 457| NT NT ¥
2 488| S5 488| NT NT . 506"
P e End of Boring T
6__
7_.
8“
g { a0 e
10—
Boring Date: 2-13-01 %5550:91!55
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-10
Driller: D. Arwood
ContraCtOI'I Heber Mlnlﬂg Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date -
Free Water was Not Encountered v Mesa, Arizona

NT = Not Tested

010034SA

| Project No.:

UETRIC SPEEDIE 010034SA GPJ GENGEOQ.GDT 8/6/01



g Rig Type: CME-55 sl = |
g e Bormg Type: Hollow Stem Auger %g ¢ _g Ty E’ YaE Pengtrat:on
= |88 Surface Elevation: N/A EE a3 £ gg 51283 Re;;ztzgce
[=% - [
g | tation: 4+250, 5m Rt wz | 0|z § B g%’ per 300mm
" Visual Classification a3 A
% Very Stiff Brown SANDY CLAY (CL-Dry)
é S-1 076/ NT NT "
1-/ '=
? Weak Calcareous Cementation
s S-2 1.98 NT NT
2 %
7 B 274
3_7 Dense to Very Dense Brown CLAYEY
/ SAND (SC-Dry) with Moderate RS-3 2171 _NT NT
/ Calcareous Cementation
4~?
% ¥
A 5.03| S-4 5.03| NT &

______ End of Boring
6.7
7._
8_
9__
10—
Boring Date: 2-13-01
Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
| Depth(m) | Hour Date
I untered ¥
h 4

NT = Not Tested

-NT ‘. _‘.;1

SPEEDIE

AND ASSOCIATES

Log of Test Boring Number:  B-11

Project No.:

Ellsworth Road
Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

vmwene e0EENIE N1NN4SA GPJ GENGEOQ.GDT 8/6/01

010034SA




Rig Type: CME-55

5. = B =
‘E‘: v | Boring Type: Hollow Stem Auger %_E s 2|Fs | @ ‘¢ £ | Penetration
= = ) = o | - O+ 2
= |8 8 [Surface Elevation: N/A EE [g5E(285|al3 RE‘S"S@”CE
o =t i
g | station: 4+500, 1.5m Lt 32 |0 §|25%|¢< < perﬁ]{;m
0 Visual Classification o o 50
-~ MM 6"Asphalt 0:15 '
2" Aggregate Base . 7 0.21
/ Stiff to Hard Brown to Light Brown SANDY
/ CLAY (CL-Dry) with Weak to Moderate S-1 0.76| NT NT
1 ﬂ/ Calcareous Cementation
Z
2_? S-2 1.98| NT NT
// Medium to Very Dense Brown CLAYEY : : 0.1 | 1467, a0
/ SAND (SC-Dry) with Weak to Moderate
/ Calcareous Cementation SRR
4*/ SREE
% BS-4 457| NT . i
5~// =503 85 503 NT NT | /
End of Boring £
6 Y
7_
8_
9._
10—
Horing Date: _ Bandy AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-12
Driller: D. Arwood
ot Wa‘ﬁgb—fva et Germann to 1/2 Mile N/o Elliot
Free Water was Not Encountered 3 Mesa, Arizona

NT = Not Tested

| Project No.:  010034SA

_METRIC SPEEDIE 010034SA.GPJ GENGEOQ.GDT 6/6/01



NT = Not Tested

7 Rig Type: - CME-55 :; B .
g o 4 Boring Type: ‘ Hollow Stem Auger LE g LlEsT §’c;n S l;ent_atratlon
= |88 Surface Elevation: N/A £EE |96E| 285|588 | Resistance
: B . Z2 o g|2=2¢ &2 Blows
8 Staton: 4+900, 1.5m Lt = S| &= per300mm
0— Visual Classification if .
. X As phalt . 0:12
3" Aggregate Base -~~~ T 0.18
/ Very tiff to Hard Brown SANDY CLAY ~
Z (CL-Dry) S-1 076 NT NT
1 —'_ ?,
5
0
§7 S-2 1.98] NT NT
2 é
.7 _
é Moderate Calcareous Cementation RS-3 335 NT NT
4— ///
/ BS-4 4.57 NT NT /
5_% S-5 503| NT NT .\_
/ _______________________________________ 5.64
/| Very Dense Brown CLAYEY SAND
6—/ (SC-Dry) with Moderate Calcareous :
Cementation llll :
A . ________ 655 S6 6.55| NT NT 52012" §
End of Boring :
7‘._
8_
9_
:
10— §
—8
Boring Date Y
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-13 g
Driller: D. Arwood 2
Contractor: Heber Mining Ellsworth Road §
Water Level Germann to 1/2 Mile N/o Elliot 5
Depth (m) Hour Date " i
»r was Not Encountered v Mesa, Arizona é
— g
=

Project No.: 010034SA




Depth (meters)

o

|

10—

| Rig Type: CME-55 o T .
o | Boring Type: Hollow Stem Auger 25 |g 2wy | 8% € | Penetration
= . = -0 .
s 8 Surface Elevation: N/A EE |26€E|255 |58 3 | Resistance
O ; 83 |lo B LD Blows
tation: 5+300, 1.5m Lt =z n G|ETx 300
. e O a per mm
Visual Classification ) 25 50
7.6"_Aspha!t _______ L —masT 1 T 1 fii:e- T
/) Firm to Very Stiff Brown SANDY CLAY :
é (GL-Moist) S-1 0.76] NT NT
/ BS-2 1.83] NT NT
/ 3.3 108 NT NT
3_? Weak Calcareous Cementation
% . RS-4 335 145 | 1563.4 :
% "85 5.03] NT N D CE
% P, 5.49 Perefaiad
* 2| Medium Dense Brown WELL GRADED
6 5 SAND (SW-Dry) with Trace Gravel
1,24
fed  855| s 655 NT NT
End of Boring
Boring Date: e AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-14
Driller: D. Arwood
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) |  Hour Date ”
__EEE&ML%.LHLES__N,QR‘EH.I:(‘IALD.KﬂKEdj v Mesa, Arizona
NT = Not Tested Project No.. 010034SA B

METRIC SPEEDIE 010034SA.GPJ GENGEQ.GDT 8/6/01



v Rig Type: CME-55 _ -
7] o -~
5 o Boring Type: Hollow Stem Auger @f | 2 Gy | u @ € | Penetration
= . QO oo = O .
g §§ Surface Elevation: N/A EE e E 2 g El223 Reéllstagce
[o% ; (@] = ! ow
8 P | |station: . §+700, 5m Rt = i § = Eg per 300mm
i Visual Classification s s
Very Stiff Brown SANDY CLAY (CL-Dry) .
RS-1 0.61 NT NT :
L 122
Firm Brown SANDY SILT (ML-Dry) BS-2 1.52 NT NT
198 S-3 1.98 NT NT
2 End of Boring
33— pan g g
4— L1 b
57 EIRIniEe
6 MEBH
7 5
8 SEEIREES
9 !
10— Ey K2 4L
Boring Date: e =
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-15
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) [ Hour | Date o
nfered | ! Mesa, Arizona

NT = Not Tested

 Project No.:  010034SA

METRIC SPEEDIE 0100345A.GPJ GENGEOQ.GDT 8/6/01



]

0 Rig Type: CME-55 . .
« ) ) s S .
fg o Bonng Type: Hollow Stem Auger %E " %Jl By = g g £ Penetration
Fod . — - { S QL — .
= |88 Surface Elevation: N/A EE |B5E|255 |58 3 | Resistance
B R 52 |87g|25¢ (20| Bows
o tation: _ 5+850, 5m Rt S|=&=| per3oomm
e Visual Classification 2 50
// Hard Brown SANDY CLAY (CL-Dry)
/ S-1 0.76] NT NT
1_/-/; _____________ o 122
// Medium Dense Light Brown CLAYEY SAND
/ (SC-Dry) with Trace Gravel and
Moderate Calcareous Cementation Y
ol % S2 1.98| NT NT
_/ BS-3 3.05 NT NT
’ / """""""""""""""""""""" el RS-4 3.35| 1018 | 16739 | vk iian
% Very Stiff Brown SANDY CLAY (CL-Dry) : - - CEESE SEEEE
4—%
5_2 _______ Y T 503| S-5 5.03 NT NT
End of Boring
6—
7 RN
8— e £ A
ad 1 b0 b
10—~ A S M
Boring Date Y it
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-16
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) [ Hour Date -
r was Not Encountered v Mesa, Arizona

NT = Not Tested

Project No.:

010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



© Rig Type: CME-55 _ -
@ |o | Boring Type: Hollow Stem Auger 25 |g 2wy |83 E | Penetration
= |8 8 Surface Elevation: N/A EE [35E |28 5 se3 Re;:stance
[= % =] >3 '
X i tation: 6+100, 5m Rt 32 |8 3|z o & géf per %‘;;m
5 Visual Classification © 0 2 5
? Hard Brown SANDY CLAY (CL-Dm)with | | | | |0 i
/ Weak to Moderate Calcareous §
/ Cementation RS-1 0611 NT NT L
y )
/ BS-2 1.52| NT NT o
5 A ____ 1e8| s3 198 NT | NT 61/12"
End of Boring XL
e g 1 B
4— AR
5 i s 2
6 SERREENE
7~ St
8— yin ih
9 HETREAE
10— :
Boring Date: 2-13-01 AND ASSOCIATES

Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
Depth (m) Hour Date
Free Water was Not Encountered %

NT = Not Tested

Log of Test Boring Number:

B-17

| Project No.:

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

010034SA

METRIC SPEEDIE 0100345A.GPJ GENGEOQ.GDT 68/6/01



Mwemd_ 3

NT = Not Tested

v Rig Type: CME-55 _ N
[] ‘ 2 =~ "
@ |o | Boring Type: Hollow Stem Auger 2% | 2wy S| ea g | Penetration
Fe) . Q0 S =l = :
- |2 8 |Surface Elevation: N/A EE |B5E|255 |23 | Resistance
g0 - $2 |0 §|255|L28| Plow
a Station: . 64500, 1.5m Rt S|5&=| per3oomm
g Visual Classification 0 2
W 8" Asphalt . 045 .
1,47 Aggregate Base L R
771 Medium Dense Brown MEDIUM SAND 7 046| RS-1 061! 126 1768 .4
A (SP-Moist)
1) Very Stiff fo Hard Brown SANDY CLAY
£ (CL-Dry to Moist)
. _ BS-2 152| NT NT
/| Weak to Moderate Calcareous Cementation :
B e e e e T Y R 198 S-3 1.98| NT NT ;
2 End of Boring :
3_ £ W Ik
4_
85— . wm 80
6_ 1 i i t 1
7—
5| RN
9— EE e
10— i
Boring Date: D Aot =
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-18
Driller: D. Arwood
COI’ItFaCtOI’ Heber Mfﬂlng Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour | Date

Mesa, Arizona

Project No.: 010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



E

A Rig Type: CME-55 . |
e |o | Boring Type: Hollow Stem Auger 25 |g 2wy =g § E | Penetration
- = . e Q P e — %
= (&8 Surface Elevation: NI/A EE |85E|2 g S|1223 Regllstance
o =t ]
g P tation: 6+900, 5m Rt wz |0 0|z § = gg per S%ﬁfnm
0—r Visual Classification o L
/ Very Stiff to Hard Brown SANDY CLAY
/ (CL-Dry) L
/ RS-1 0.61] NT NT Lt it
7 1
/ _ BS-2 1.62 NT NT , NEs e
/ Weak Calcareous Cementation 1T
2_//1 . 1098| S-3 1.98 NT NT
End of Boring i
3w_q
4_ .....
5— < 4y
e~ A4 o} Jsuvas
7_
8_
g_.
10— —
Bprlng Date o 2-13-01 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-19
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
a5t Waﬁgbreve' 5o Germann to 1/2 Mile N/o Elliot

K

_Ecee_ld[alTI_waibLQLEﬂﬂ[wﬂiﬁEd—*

NT = Not Tested

Mesa, Arizona

Project No.: 010034SA

METRIC SPEEDIE 0100345A GPJ GENGEOQ.GDT 8/6/01



NT = Not Tested

@ Rig Type: CME-55 } =l 5
7] ; o i, .
2 |o | Boring Type: Hollow Stem Auger 25 o olgy | 8@ € | Penetration
= |28 |Surface Elevation: N/A Ef |85E2|585 |2 33| Resistance
a5 ; 82 |la B|I2SE|LL Blows
3 tation: 7+300, 1.5m Lt Lo e 81~ S‘i per 300mm
R Visual Classification 2
O“mm &7 Asphal 0-15 TR
~rmt 4" AggregateBase T T --027 e pE
Loose Brown SILTY FINE SAND RS-1 061 119 | 15570 | .2 :..:..;
(SP/SM-MOISU : EWEE
L || TSR o 1.22 EIEREEEE
// Medium Dense Brown CLAYEY SAND BS-2 152] NT i [ebel Mg
/ (SC-Dry) with Moderate Calcareous TITEEEEE
(/] _Cementaion ~ 198| s3 1.98| NT NT |iibiiiets
2 End of Boring i
3— SEEEE
4_ ‘‘‘‘‘‘‘‘‘
5_ .........
o s
7 RN
8— & G Lot st
o
10~
Boring Date: 2-12-01 gﬁ\%?:RJEES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-20
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) [ Hour Date .
_Er:eg_ldlal%r»was Not Encountered v Mesa, Arizona

Project No.. 010034SA

METRIC SPEEDIE 0100345A.GPJ GENGEO.GDT 8/6/01



@ Rig Type: CME-55 )
@ w d o~
‘GE" o | Boring Type: Hollow Stem Auger gg_ o | o % Ty i RaE Penetration
= . 0 -— ~ | el @ - .
e @é” Surface Elevation: N/A EE a5 £ 2 § AR 3 Re;;ztance
a = 0 = ! WS
g [ | Istation: _ 7+480 , 5m Rt i @) =& é = Eg per 300mm
b Visual Classification 0 2 )
7 Firm to Veery Stiff Brown SANDY CLAY
/ (CL-Dry to Maist)
/ S-1 0.76] NT NT
:
/ BS-2 1.52| NT NT
% RS-3 1.83] NT NT
2— /
Bﬁ? Mottled Weak Calcareous Cementation
o 351| s4 351 NT | NT
End of Boring
4—
5_
& ! vt ¥ Jgasiza
7 3
8_
&=~ 1fr ‘x4 4 Wigwr:
w4 L.
Boring Date: B 2-12-01 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-21
Driller: D. Arwood
COﬂtraCTOF Heber Mll"ling Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) our Date

Free Water was_NQLEunﬂfuatemd,___

L B

NT = Not Tested

Mesa, Arizona

 Project No.:  010034SA

I
[

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



(] Rig Type: CME-55 2 N
2 o Boring Type: Hollow Stem Auger %g c 2lsy i; 9 E € | Penetration
= |38 Surface Elevation: N/A EE |85¢E .gg HEY Re;;ztance
a P 0 - ’ WS
g P | station: 74700, L ®z @|1Z2Z 81522 her300mm
. Visual Classification 0 25 50
/) Very Stiff to Hard Brown SANDY CLAY
/ (CL-Dry) with Mottled Calcareous : N
//// Camentation S-1 076] NT | NT | ‘532" 4
1— é SRR
/ RS-2 1.83] 11.8 | 1492.9
.
7/ 274
3—7 Dense Grayish Brown CLAYEY SAND BS-3 | 305 NT | NT
(SC-Dry) with Trace Gravel
/ 351| S-4 351 NT NT

6_

7_

8_

9_.

10—
Boring Date: 2-12-01
Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
Depth (m) | Hour Date

K

NT = Not Tested

.......
-------
|||||||
A N S T T T

o I < T i
(Y T ST VI R G

SPEEDIE

AND ASSOCIATES

Log of Test Boring Number:  B-22

Ellsworth Road
Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

010034SA

Project No.:

METRIC SPEEDIE 010034SA GPJ GENGEO.GDT 6/6/01




|

7 Rig Type: CME-55 o _—
@ o | [Boring Type: Hollow Stem Auger 25 |g 2wy il 8@ € | Penetration
= |2 8| Surface Elevation: N/A EE. |S5E| 255|283 | Resistance
2 o - a3 |n @|82=]|i-5 Blows
g [ | station: 8+100 ,1.5m Lt = P1Z7 38|58 | per3oomm
. Visual Classification 2 5
“HE 6"Asphalt 015 T
/ Stiff to Very Stiff Brown SANDY CLAY
k) S-1 0.76] NT NT
1#/
[ Moderate Calcareous Cementation RS-2 183l NT NT R
2—/ kL7
% ........................................ 274 Eik
3 /] Medium Dense Brown CLAYEY SAND BS-3 3.05| NT NT HiEs B
/ (SC-Dry) with Moderate Calcareous R
4] _ Cementaton = 351| S4 351 NT Nt |k
End of Boring 1 %o
4__
5__
6— ' pooro Lo
77—
8._
9— WEREN
10=

Boring Date: 2-13-01
Field Engineer/Technician: M. Polsky
Driller: D. Arwood
Contractor: Heber Mining
Water Level
Depth (m) Hour | Date

K

NT = Not Tested

SPEEDIE

AND ASSOCIATES

Log of Test Boring Number:  B-23

Ellsworth Road
Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

Project No.: 010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



v {Rig Type: CME-55 . "
Q & o =~ 5
2 o Boring Type: Hollow Stem Auger % o | = % RS = aE Penetration
= = o) -— e _ 2 - .
= |83 Surface Elevation: N/A EE |§5E ?:;,;U 1283 Re;:ztsgce
Q. . ! o
& [° | staton: 8+640 , 5m Rt nz A|12=51£22| o a00mm
o Visual Classification 5 52 ;
;// Stiff to Very Stiff Brown SANDY CLAY
2 (CL-Dry to Moist)
/ S-1 0.76| NT NT
i /
% Weak Calcareous Cementation RS2 1831 171 1659.5
- é
// """""""""""""""""""" 230 BS-3 3.05| NT NT
3‘7 Medium Dense Brown CLAYEY SAND :
) seoyy 351| S4 351 NT | NT
End of Boring
4 —
5_
64_‘
5 SENEE
- RS
g 1 bk g Ea
A0~ :
Boring Date: R ATt
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-24
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date

_Em&WatTLwas_NaLEﬂcjmmeL&d__

I

NT = Not Tested

Mesa, Arizona

Project No.: 010034SA

L

METRIC SPEEDIE 010034SA.GPJ GENGEQ.GDT 8/6/01



3 Rig Type: CME-55 - -
@ | % o =~ y
2. o Boring Type: Hollow Stem Auger %‘g c 2155 i; YmE Penetration
= |8 8 [Surface Elevation: N/A EE |(BBE|2ag (83| Rewtanes
& - 32 |0 $|Z25E|L& =9 Blows
a rﬂ jStatlon. . 3“‘999 4 1,.5m Lt 8 ~— 5= | per300mm
5 Visual Classification 0 2 s
"7 & Asphalt 015 '
/ Very Stiff to Hard Brown SANDY CLAY
/ (CL-Dry to Moist) RS-1 0.61] NT NT
1#%
? BS-2 1.52| NT NT
A . _ 198 S3 1.98| NT NT
2 End of Boring
3.__.
4—
65— B S
6— :
7_
o R
09— PR
e . S ——— S——
Boring Date: N 2-13-01 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number: B-25
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date

Free Water was Not Encountered

K

NT = Not Tested

Mesa, Arizona

Project No.: 010034SA

METRIC SPEEDIE 010034SA.GPJ GENGEO.GDT 8/6/01



@ r iRig Type: CME-55 - »
'E o | Boring Type: Hollow Stem Auger 2§ |g 2|5y 5:} 8% E | Penetration
= |8 8 |Surface Elevation: N/A EE 8% = gg §|ald3 Reg;Stance
a Tl = 2 OWSs
g ° | station: 9+300 , 5m Rt vz | O 0|z é = gg per 300mm
0 Visual Classification 0 2 5
/ Very Stiff to Hard Brown SANDY CLAY
/ (CL-Dry) with Weak Calcareous
% Cementation RS-1 061, 7.8
1_%
/ BS-2 1.52| NT
/ 198 S3 1.98| NT
2 End of Boring
3ﬁ
4—
57
6._
7_
8— .....
9_
10— —
Boring Date: N 2-12-01 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-26
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Raad
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) # Hour Date g .
[ ntered | v Mesa, Arizona

NT = Not Tested

Project No.: 010034SA

METRIC SPEEDIE 0100345A GPJ GENGEQ.GDT 8/6/01



l

NT = Not Tested

K

@ Rig Type: CME-55 s
3 o Boring Type: Hollow Stem Auger 95 | 2|w. = ® ‘@ £ | Penetration
E 54 : 29 |B. 2|58 |85 3 Resistance
= |8 8| Surface Elevation: NI/A EE |S0E| 28G5 |aldo
5 Visual Classification 0 2 50
MW 6"Asphalt . 0:15 22K
/A-3"Aggregate Base o R N 0.21 L
/ Meduim to Very Dense Brown CLAYEY b Rt I 2y
/ SAND (SC-Dry) S-1 0.76| NT N Jegriviv
7 | \
% BS-2 1.52| NT MY [ 2o 5
oA 183| RS3 1.83] NT NT N
A End of Boring
3._
4—
L.-)“_‘
64.‘
7ﬁ
8ﬁ
9__
Fid AR ELE
Boring Date: 2-13-01 ANDPASS°=|A1!ES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-27 |
Driller: D. Arwood
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date

MEYF?I‘C’SF'EEDlE 0100345A GPJ GENGEOQ.GDT 8/6/01

Mesa, Arizona

010034SA

| Project No.:




] Rig Type: CME-55 s _
3 |o | Boring Type: Hollow Stem Auger 2 g 2wy £ 183 E | Penetration
K = 4 R < S0 ~
= |8 8| Surface Elevation: N/A EE |65 E |2 s g ad3 Re;'ftance
a e !
g [ | Station: 10+100, 5m Rt #z | &|z55|c28 s
) feint e o a per 300mm
B Visual Classification o o 5
// Medium Dense Brown CLAYEY SAND T
& (SC-Dry) with Weak Calcareous W
i Cementation RS-1 0.61 8.3 17540} v oot s s
4 i
4 BS-2 152 NT NT |oeofieie
2_4 o ____198| s3 1.98] NT | NT l
End of Boring ki N
3_" b wan
4 —
%._4
6_
?'4
% I R S A A A L
9_
10— =
Boring Date: 2-13-01 ‘%5%5%:91!555
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-28
Driller: D. Arwood
Contractor: Heber Mlning Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date | ’
Free Water was Not Encountered v Mesa, Arizona

NT = Not Tested

Project No.: 010034SA

METRIC SPEEDIE 01003454 GPJ GENGEO.GDT 8/6/01



.r_was.NaLEac;ruuLemd_ug

NT = Not Tested

g ] Rig Type: CME-95 i N
5 o Boring Type: Hollow Stem Auger %’_g P go)_ T %} o E [ Pengtration
e @_.g Surface Elevation: N/A B a5 E %g S|2g 3 Reg:stagce
o r = | e ow
g tation: 8+920, 5m Rt ©z |° o= é = gg’j per 300mm
L Visual Classification 0 2 50
1 1] Medium Dense Brown SILTY SAND
Ll (SM-Dry) e
I S-1 0.76| NT NT
A= 1.07
/ Hard Brown SANDY LEAN CLAY (CL-Dry)
% with Moderate Calcareous Cementation RS-2 168 NT NT
2_//-
é
é S-3 3:35 NT NT
4
% ______________________________________ 427
111 Very Dense Reddish Brown SILTY SAND
? g emall 000 | s | oamel e | we RN
n _,_ E‘,So'\gb?erg) with Trace Gravel and Sma S-4 488 NT NT |00 5 7”2,, .
122 (U 5.49
b .4
. .» | Dense Brown WELL GRADED SAND
B L (SW-Dry) with Trace Gravel
o
e
v\ b640| S-5 6.40| NT NT
End of Boring
Tﬁq
. s
g_
o=
Boring Date: . 64799 AND ASSOCIATES
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-1:1999
Driller: K. Heinrich
Contractor: Heber Mining Ellsworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) Hour Date
_ Free Wate Mesa, Arizona

Project No.: 010034SA

METRIC SPEEDIE 0100345A GPJ GENGEO.GDT 8/6/01




2 Rig Type: CME-95 - o . T
3 |o | [Boring Type: Hollow Stem Auger 25 | 2wy £ 8@ E | Penetration
E s . O = a| = O« :
= |8 8 [Surface Elevation: N/A EE |B5E|2 o 51833 Re;;zt\sgce
& [ | Station: 84765, 5m Rt wz |© w|z2>5|£28
, i O ) per 300mm
o Visual Classification 0 s %
/| Medium Dense Reddish Brown CLAYEY
/ SAND (SC-Dry) with Weak Calcareous
/ Cementation
)
? S-1 183| NT | NT
294 S 213
|1.| Medium Dense Brown SILTY SAND
1l (SM-Dry)
3—t[ |- BS-2 3.05| NT | NT
B S-3 3.35 NT NT
PR 1 3.96
(/// Very Stiff Brown SANDY LEAN CLAY
% (CL-Dry)
/ S-4 488 NT NT
77 N 5.49
[ "o | Very Dense Reddish Brown WELL
%4 GRADED SAND (SW-Dry) With Clay
6_1," _?a
el .. B4 S-5 6.40 NT NT
End of Boring
?_.
84_
9_
10— 7
Boring Date R
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-2:1999
Driller: K. Heinrich
Contractor: Heber Mining Elisworth Road
Water Level Germann to 1/2 Mile N/o Elliot
Depth (m) | Hour Date .
red. v Mesa, Arizona

NT = Not Tested

Project No.: 010034SA

iA

METRIC SPEEDIE 0100345A.GPJ GENGEO.GDT 8/6/01



_Eza&WattTLMiNQLEuﬂfuﬂlezed___g

Mesa, Arizona

B Rig Type: CME-95 i fors I
£ o — — e
5 |o | Boring Type: Hollow Stem Auger 25 |g 2By % 8@ g | Penetration
< |38 Surface Elevation: N/A EE §oE|(28 58 2% 3| Resistance
g © ion: 8+615, 5m Rt 32 |0 §|235(cx2 Bles
a Station: 615, 5m S E2 | per300mm
. Visual Classification 0 2 50
Very Stiff Brown SANDY SILT (ML-Dry) i
: S-1 0.76] NT NT
| 0.91
1’7/ Hard Brown SANDY LEAN CLAY (CL-Dry)
/ with Moderate Calcareous Cementation 852 152 NT NT
% RS-3 1681 NT NT
3 ///
/ S-4 3.35| NT NT
4%/
é
/ S-5 4.88| NT NT
/ __________________ 6.40| S-6 6.40| NT NT
End of Boring
7_
5 i
gﬁ ) AT Y
g
10— EEEIEES 5
o
w
o
Boring Date: 6-18-99 %EAES%:RJEES g
Field Engineer/Technician: M. Polsky Log of Test Boring Number:  B-17:1999 |
Driller: K. Heinrich %
Contractor: Heber Mining Ellsworth Road §
Water Level Germann to 1/2 Mile N/o Elliot g
Depth (m) Hour Date i
o
x
g

NT = Not Tested

| Project No.:  010034SA




TABULATION OF TEST DATA

o PARTICLE SIZE DISTRIBUTION ATTERBERG

— z .,

E E (Percent Finer) LIMITS

s | 5 z =

- | & 5 =

w z 2 = <

o = = = > ) ™y - s
cu| z | BEE| B% 5| 2| > e lg| 5| =
c @ m s - % 2 | w w w | w =] = g1 0| 0 o
= oY > 3 > > w > > E e =) o ) ) — =

5 = o - = 3 T w > 1T w = = o “ w i | | @ | 2=
=z 2 > n s > o5 | = == i = == = = > = = Fs | w| o |0F
— = =z [ L o w & 7] 7] & 7] n = = = © = =3 = = L)
oE| w L = <5 | og| E | E El/E |2 ||| Ww|d 2e | | 5 | gk
a o = - T £« | «s5| E|E|E|E|E|alE|E = b | 3| 0 |uw®
g = - = i 5| w i E S s |5 |w | » = =E ! D | X |9
= 0 = = .o = o o 3 I~ ol = n o < << > o n = (7] (&) s <
O w < < w < 5 |2 | X | e |86 |9 | 4|4 (o) T | Ww§ 2 1l = e
" - n (%) &) oz 22Xl s o o < ~ = o o (14 O o | < | f X[ DO
B- 1 BS-3 BULK 2.44 NT NT 44 | 93 | 97 | 98 | 100 | 21 19 2 63 | 49 NT NT NT | NT SM
B-1 RS-2 RING 1.83 178 14609 | NT | NT | NT [ NT | NT | NT | NT | NT NT NT NT NT | NT
B-2 BS-2 BULK 1.83 NT NT 55 | 94 | 98 | 99 | 100 | NP | NP | NP NT | 47 NT NT NT | NT ML
B-3 RS-2 RING 1.83 224 13904 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-3 BS-3 BULK 3.05 NT NT 65 | 95 | 98 | 99 | 100 [ 21 18 3 33 35 NT NT NT | NT ML
B- 4 BS-3 BULK 3.05 NT NT NT | NT | NT [ NT | NT | NT | NT | NT NT 7.8 | 3000 [0.0048|0.0031
B-5 RS-3 RING 3.20 146 15522 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-5 BS-4 BULK 4.57 NT NT 53 | 70 | 82 | 88 | 100 | 34 17 17 40 25 NT NT NT | NT cL
B-6 RS-3 RING 3.35 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-6 BS-4 BULK 4.57 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT 76 | 1680 |0.0062(0.0079
B-7 BS-3 BULK 3.66 NT NT 47 | 65 | 81 89 | 100 | 25 18 7 50 | 41 NT NT NT | NT | SC-SM
B-7 RS-4 RING 3.35 15.0 14865 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-8 RS-3 RING 3.35 14.0 16115 | NT [ NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-8 BS-4 BULK 457 NT NT 50 | 75 | 8 | 94 | 100 | 34 17 | 17 NT | 23 NT NT NT | NT cL
B-9 RS-2 RING 1.83 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-9 BS-3 BULK 3.66 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT 8.7 | 1800 |0.0051/0.0034

Sieve analysis results do not include material greater than 7Smm. Refer to the
actual boring logs for the possibility of cobble and boulder sized materials.

NT=Not Tested
Sheet 1 of 3

Ellsworth Road

Germann to 1/2 Mile N/o Elliot
Mesa, Arizona

Project No. 010034SA

SPEEDIE

AND ASSOCIATES

METRIC TABOFLAB R-VALUE 010034SA.GPJ GENGEO.GDT 3/9/01



®

TABULATION OF TEST DATA

£ PARTICLE SIZE DISTRIBUTION ATTERBERG
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B-10 BS-4 BULK 457 NT NT 74 90 96 98 | 100 | 29 16 13 25 22 NT NT NT | NT ck
B-12 RS-3 RING 3.20 10.1 14673 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-12 BS-4 BULK 457 NT NT 37 57 74 90 | 100 | 30 21 9 NT | 41 NT NT NT | NT sc
B-13 RS-3 RING 3.35 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-13 BS-4 BULK 457 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT 9 2880 |0.0035/0.0068
B-14 BS-2 BULK 1.83 NT NT 51 74 86 94 | 100 | 39 18 21 26 22 NT NT NT | NT cL
B-14 RS-4 RING 3.35 14.5 1563.4 NT NT NT NT NT NT NT NT NT NT NT NT NT
B-15 BS-2 BULK 1.52 NT NT 59 83 93 9 | 100 | 24 16 8 NT | 33 NT NT NT | NT EL
B-16 BS-3 BULK 3.05 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT 7.7 | 1320 |0.028 |0.0069
B-16 RS-4 RING 3.35 106 16739 | NT | NT | NT | NT { NT | NT | NT | NT NT NT NT NT | NT
B-17 BS-2 BULK 1.52 NT . NT 59 82 92 94 | 100 | 29 15 14 20 26 NT NT NT | NT cL
B-18 BS-2 BULK 1.52 NT NT 58 83 92 96 | 100 | 31 15 16 NT | 24 NT NT NT | NT cl
B-18 RS-1 RING 0.61 126 17684 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-19 BS-2 BULK 1.52 NT NT 53 78 90 94 | 100 | 26 18 10 42 32 NT NT NT | NT GL
B-20 BS-2 BULK 1.52 NT NT 48 73 87 93 | 100 | 30 15 15 NT | 29 NT NT NT | NT sc
B-20 RS-1 RING 0.61 11.9 15570 | NT | NT | NT | NT | NT [ NT | NT | NT NT NT | .NT NT | NT

Sieve analysis results do not include material greater than 75mm. Refer to the
actual boring logs for the possibility of cobble and boulder sized materials.

NT=Not Tested
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TABULATION OF TEST DATA

- PARTICLE SIZE DISTRIBUTION ATTERBERG
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B-21 BS-2 BULK 1.52 NT NT 56 81 93 97 | 100 | 26 14 12 22 29 NT NT NT | NT GL
B-22 RS-2 RING 1.83 11.8 14929 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-22 BS-3 BULK 3.05 NT NT 66 90 97 99 | 100 | 32 16 16 NT | 21 NT NT NT | NT CL
B-23 S-1 SPT 0.76 NT NT 56 | 79 90 95 | 100 | 37 18 19 36 22 NT NT NT | NT CL
B-24 RS-2 RING 1.83 17.1 16595 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT
B-24 BS-3 BULK 3.05 NT NT NT | NT | NT | NT | NT | NT | NT | NT NT 82 | 1200 | 0.01 (0.0078
B-25 BS-2 BULK 152 NT NT 57 71 83 92 | 100 | 29 15 14 NT | 26 NT NT NT | NT CL
B-26 BS-2 BULK 1.52 NT NT 54 84 94 9 | 100 | 28 17 11 24 31 NT NT NT | NT cL
B-26 RS-1 RING 0.61 7.8 14577 | NT | NT | NT [ NT | NT | NT | NT | NT NT NT NT NT | NT
B-27 BS-2 BULK 1.52 NT NT 47 70 89 9 | 100 | 25 14 11 NT | 34 NT NT NT | NT SsC
B-28 BS-2 BULK 1.52 NT NT 45 | 63 78 87 | 100 | 26 15 11 35 35 NT NT NT | NT SC
B-28 RS-1 RING 0.61 8.3 17540 | NT | NT | NT | NT | NT | NT | NT | NT NT NT NT NT | NT

Sieve analysis results do not include material greater than 7Smm. Refer to the
actual boring logs for the possibility of cobble and boulder sized materials.

NT=Not Tested
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CONSOLIDATION TEST

« !

[~

Z—rXN4dw

10

10 100

BORING B-7
SAMPLE No. RS-4
Sample inundated at end of test at 105 kPa

STRESS, kPa

1,000

PROJECT Ellsworth Road - Germann to 1/2 Mile N/o Elliot JOB NO.

010034SA

DATE

2/12/01

SPEEDIE

AND ASSOCIATES

METRIC GEOTECH CONSOLIDATION 010034SA.GPJ GENGEOQ.GDT 3/9/01



CONSOLIDATION TEST

Z=>2X+4W0

10

10 100

BORING B-9
SAMPLE No. RS-2
Sample inundated at end of test at 105 kPa

STRESS, kPa

1,000

PROJECT Elisworth Road - Germann to 1/2 Mile N/o Elliot JOB NO.

010034SA

DATE

2/12/01

SPEEDIE

AND ASSOCIATES

METRIC GEOTECH CONSOLIDATION 010034SA.GPJ GENGEO.GDT 3/9/01



- SWELL TEST DATA

- REMOLDED INITIAL SERCENT FINAL CONFINING TOTAL
liudepiag :’ i DRY DENSITY | MOISTURE | DRY DENSITY | MOISTURE COMPACTION MOISTURE LOAD By e
3 » (m) CONTENT (%) CONTENT (%) CONTENT (%) (kPa) (%
B- 8, BS-4 15.7 95.6 22.4 4.79 2.9
B-25, BS-2 0.4 95.6 15.3 4.79 2.8
Ellsworth Road :
Germann to 1/2 Mile N/o Elliot SPEEDIE
Mesa, Arizona AND ASSOCIATES
Sheet 1 of 1 Project No. 010034SA

METRIC SWELL TEST 010034SA.GPJ GENGEO.GDT 3/4/01



SWELL TEST DATA

MAXIMUM

— SRR OPTIMUM | REMOLDED INITIAL — FINAL CONFINING o
Restiesis :r i DRY DENSITY | MOISTURE | DRYDENSITY | MOISTURE | - _ | MOISTURE LOAD SE
R » (m) (kg/cum) | CONTENT (%) | (kg/cum) | CONTENT (%) CONTENT (%) (kPa) (%)
B-17:1999, BS-2 1.5 1781.3 14.8 1698.1 13.0 95.3 21.6 4.79 4.0

Sheet 1 of 1

Elisworth Road

Germann to 1/2 Mile N/o Elliot
Mesa, Arizona

Project No. 010034SA

SPEEDIE

AND ASSOCIATES

METRIC SWELL TEST 010034SA.GPJ GENGEO.GDT 3/26/01



DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile N/o Elliot

BORING NO.: B-2 SAMPLE NO.: BS-2 SAMPLE DEPTH: 1.83 (m)
METHOD OF COMPACTION: D698A

LIQUID LIMIT: NP PLASTIC LIMIT: NP
CLASSIFICATION: ML ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 111.4 PCF
(SI) MAXIMUM DRY DENSITY: 1784.5 kg/cum

PROJECT NO.: 010034SA
DATE: 2/12/01
LABORATORY NO.: E7474

PLASTICITY INDEX:
SANDY SILT

OPTIMUM MOISTURE CONTENT: 15.2%

2,000 N

1,960

1,920

1,880

1,840

1,800

1,760

1,720

1,680

1,640

1,600

1,560

1,520

15.0

MOISTURE CONTENT (%)

5.0 10.0

20.0 25.0

SPEEDIE

AND ASSOCIATES

NP




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile N/o Elliot

BORING NO.: B-8 SAMPLE NO.: BS4 SAMPLE DEPTH: 4.57 (m)
METHOD OF COMPACTION: D698A

LIQUID LIMIT: 34 PLASTIC LIMIT: 17
CLASSIFICATION: CcL ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 107.8 PCF
(S1) MAXIMUM DRY DENSITY: 1726.8 kglcum

PROJECT NO.: 010034SA
DATE: 2/13/01
LABORATORY NO.: E7503

PLASTICITY INDEX:
SANDY LEAN CLAY

17

OPTIMUM MOISTURE CONTENT: 17.4%

1,920 N

1,880

1,840 ]

1,800

1,760 ax

1,720

1,680

1,640 -

1,600

1,560

1,520

1,480

1,440

20.0

MOISTURE CONTENT (%)

10.0 15.0

25.0 30.0

SPEEDIE

AND ASSOCIATES




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile N/o Elliot

BORING NO.: B-12 SAMPLE NO.: BS4 SAMPLE DEPTH: 4.57 (m)
METHOD OF COMPACTION: D698A

LIQUID LIMIT: 30 PLASTIC LIMIT: 21
CLASSIFICATION: SC ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 107.5 PCF
(S1) MAXIMUM DRY DENSITY: 1722.0 kg/cum

PROJECT NO.: 010034SA
DATE: 2/12/01
LABORATORY NO.: E7526

PLASTICITY INDEX:
CLAYEY SAND

10

OPTIMUM MOISTURE CONTENT: 17.6%

1,920

1,880

1,840 S T

1,800

1,760

1,720

1,680

1,640

1,600

1,560

1,520

1,480

1,440

15.0 20.0

MOISTURE CONTENT (%)

10.0

25.0 30.0

SPEEDIE

AND ASSOCIATES




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile N/o Elliot

BORING NO.: B-15 SAMPLE NO.: BS-2 SAMPLE DEPTH: 1.52 (m)
METHOD OF COMPACTION: DB98A

LIQUID LIMIT: 24 PLASTIC LIMIT: 16
CLASSIFICATION: CL ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 117.4 PCF
(S1) MAXIMUM DRY DENSITY: 1880.6 kg/cum

PROJECT NO.: 0100345A
DATE: 2/13/01
LABORATORY NO.: E7541

PLASTICITY INDEX:
SANDY LEAN CLAY

OPTIMUM MOISTURE CONTENT: 12.9%

2,000

1,960

1,920

1,880

1,840

1,800

1,760

1,720

1,680

1,640

1,600

1,560

1,620
5 15.0

MOISTURE CONTENT (%)

.0 10.0

20.0 25.0

SPEEDIE

AND ASSOCIATES




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road PROJECT NO.: 010034SA
LOCATION: Germann to 1/2 Mile N/o Elliot DATE: 2/12/01
BORING NO.: B-18 SAMPLE NO.: BS-2 SAMPLE DEPTH: 1.52 (m) LABORATORY NO.: E7552
METHOD OF COMPACTION: D698A

LIQUID LIMIT: 31 PLASTIC LIMIT: 15 PLASTICITY INDEX: 16
CLASSIFICATION: CL ASTM SOIL DESCRIPTION: SANDY LEAN CLAY

MAXIMUM DRY DENSITY: 111.9 PCF
(S1) MAXIMUM DRY DENSITY: 1792.5 kg/cum OPTIMUM MOISTURE CONTENT: 14.1%

= =

2,000

1,960

1,920 X

1,880

1,840

1,800

1,760 <

1,720 N

1,680
' A4 | \

1,640 <
\

1,600

1,560

1,520
5.0 10.0 15.0 20.0 25.0

MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road PROJECT NO.: 0100345A
LOCATION: Germann to 1/2 Mile N/o Elliot DATE: 2/12/01
BORING NO.: B-20 SAMPLE NO.: BS-2 SAMPLE DEPTH: 1.52 (m) LABORATORY NO.: E7558
METHOD OF COMPACTION: D698A

LIQUID LIMIT: 30 PLASTIC LIMIT: 15 PLASTICITY INDEX: 15
CLASSIFICATION: sC ASTM SOIL DESCRIPTION: CLAYEY SAND

MAXIMUM DRY DENSITY: 115.0 PCF
(Sl) MAXIMUM DRY DENSITY: 1842.1 kg/cum OPTIMUM MOISTURE CONTENT: 13.7%

2,000

1,960

1,920

1,880

1,840 7 N
1,800
% \.

1,760 / N

1,720 N

1,680
’ N

1,640

1,600

1,560

1,520 |
5.0 70.0 15.0 20.0 25.0

MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION:  Germann to 1/2 Mile N/o Elliot

BORING NO.: B-22 SAMPLE NO.: BS-3

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 32 PLASTIC LIMIT:
CLASSIFICATION: cL ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 110.6 PCF
(SI) MAXIMUM DRY DENSITY: 1771.6 kg/cu m

SAMPLE DEPTH: 3.05 (m)

PROJECT NO.: 010034SA
DATE: 2/12/01

PLASTICITY INDEX: 17
SANDY LEAN CLAY

OPTIMUM MOISTURE CONTENT: 14.8%

2,000

1,960

1,920

1,880

1,840

1,800

1,760 o

1,720
/

1,680

1,640

1,600

1,560

1,520

5.0 10.0 15.0

20.0 25.0

MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES

LABORATORY NO.: E7566




DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

Ellsworth Road
Germann to 1/2 Mile N/o Elliot
SAMPLE NO.: BS-2

PROJECT:
LOCATION:
BORING NO.: B-25

SAMPLE DEPTH: 1.52 (m)

15

METHOD OF COMPACTION: D698A
LIQUID LIMIT: 29 PLASTIC LIMIT:
CLASSIFICATION: CL ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 122.0 PCF
(S1) MAXIMUM DRY DENSITY: 1954.3 kg/cu m

PROJECT NO.: 010034SA

DATE: 2/13/01

LABORATORY NO.: E7577

PLASTICITY INDEX: 14
SANDY LEAN CLAY

OPTIMUM MOISTURE CONTENT: 11.3%

2,160

2,120

2,080

2,040

2,000

1,960

1,920

1,880

1,840

1,800

1,760

1,720

1,680

0.0 5.0 10.0

15.0 20.0

MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES




2,000

DRY DENSITY (kg/cu m)

MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile N/o Elliot

BORING NO.: B-27 SAMPLE NO.: BS-2

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 25 PLASTIC LIMIT: 14
CLASSIFICATION: sC ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 119.9 PCF
(S1) MAXIMUM DRY DENSITY: 1920.6 kg/cu m

SAMPLE DEPTH: 1.52 (m)

PROJECT NO.: 010034SA
DATE: 2/13/01
LABORATORY NO.: E7584

PLASTICITY INDEX: 11
CLAYEY SAND

OPTIMUM MOISTURE CONTENT: 12.1%

2,080

2,040

1,960

1,920

1,880 / ~

1,840 =

1,800

1,760

1,720

1,680

1,640

1,600

5.0 10.0 15.0

20.0 250

MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES




MOISTURE-DENSITY RELATIONS

PROJECT: Elilsworth Road PROJECT NO.: 0100345A
LOCATION: Germann to 1/2 Mile N/o Elliot DATE: 6/18/99
BORING NO.: B-17:1999 SAMPLE NO.: BS-2 SAMPLE DEPTH: 1.52 (m) LABORATORY NO.: 57063
METHOD OF COMPACTION: D698A

LIQUID LIMIT: 30 PLASTIC LIMIT: 18 PLASTICITY INDEX: 12
CLASSIFICATION: CL ASTM SOIL DESCRIPTION: SANDY LEAN CLAY

MAXIMUM DRY DENSITY: 111.2 PCF
(SI) MAXIMUM DRY DENSITY: 1781.3 kg/cu m OPTIMUM MOISTURE CONTENT: 14.8%

2,000

1,960

- 1,920

1,880

1,840

1,800

1,760

1,720 ANS ]

DRY DENSITY (kg/cu m

1,680 o

1,640

1,600

1,560

1,520
5.0 10.0 15.0 20.0 25.0

MOISTURE CONTENT (%)

SPEEDIE

AND ASSOCIATES




SHEAR TEST DIAGRAM

200
150 /
S
H
E
A
R
S
T
B 100
E
N
G /
=
H
k 5
P
a
| //
0
0 50 100 150 200
NORMAL PRESSURE, kPa
Specimen Identification Cohesion, kPa Friction Angle kaenom  MC%
B- 6 10.0 11.5 34.0 1382.4| 9.8
B-9 5.0 35 42.0 1448.6 | 10.7
A| B-13 10.0 3.8 58.0 1811.2 | 10.7
PROJECT Ellsworth Road - Germann to 1/2 Mile N/o Elliot JOB NO. 010034SA
DATE 2/13/01

SPEEDIE

AND ASSOCIATES

METRIC DIRECT SHEAR BOX 010034SA.GPJ 3/9/01



TABULATION OF CORRELATED R-VALUES - All Samples

e o3 i w E L =
L SEE 25 5 u & |ExEak |Ba8
DL 2 e S 2 |Fa 339 3ah
h @ w oz o 0Nz lzgaQ <o
o2 n¥e W & S | STERT |39k
m 7] @] I+ o CIIC O o
FROM | TO
B-1 3 8 44 2 50 63
B-2 1.1 6 55 0 47
B-3 5.1 10 65 4 35 33
B-5 10.1 15 28 17 25 40
B-7 7 12 47 6 41 50
B-8 10.1 5 59 17 23
B-10 10.1 15 74 13 22 25
B-12 10.5 156 37 10 41
B-14 1.1 6 51 21 22 26
B-15 0 5 59 8 32
B-17 0 5 59 14 26 20
B-18 0.5 5] 58 16 24
B-19 0 5 53 10 I3 42
B-20 0.5 (5! 48 16 29
B-21 0 8 56 12 29 22
B-22 -~ 5.1 10 66| A7 21
B-23 1 2.5 56 19 22 36
B-25 0.5 5 57 14 26
B-26 0 5 54 i 31 24
B-27 0.5 5 47 11 34
B-28 0 5 45 11 35 35
Nt = 12
Nc = 21
Rt= 35
Rc = 31
ot = 13
ac = 8
SVF = 1
Rmean: 32
Mg - 18,820 psi




