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1.0 INTRODUCTION
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This report presents the results of a subsoil investigation carried out at the site of the proposed

Ellsworth Road improvements, from Germann to Y, 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,S 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 aligrunent 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).

~.o 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.

2.2 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 I foot drop over a 19 year period near station 3+200 and elevation

drops from I 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 I to 2 em 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 I to 2 em 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 175mrn(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 300mrn (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/m3 (87 to 110 pet) 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 pst) and additional compression after inundation. Laboratory measured minimum

resistivities range from 1,200 ohm-em to 3,000 ohm-em while soil pH ranged from 7.6 to 9.0.
COI2.i1.os "eo
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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, mlmmum soil reslstlVlty 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 performan'ce. 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 III the design or construction of shallow

foundations and underground utilities. Depending on th'e 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 (IO 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 of200mm (8 inches), moisrure-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 moisrure 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 denselhard 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

govemrnental regulations. including the current OSHA Excavation and Trench Safety Standards. Side slopes

for open-cut excavation in the sandy clays and clayey sands (CL or 8C classification) should be cut back at

I: I (horizontal to vertical). Steeper slope may be possible on a case-by-case basis. Side slopes within the

silts and sands (8M, ML, SW/SP classification) should be cut back at 1.5: I. 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

Bngineer during excavation. Adjustments to the recommended slopes may be necessary due to wet zones,

.Jose strata and other conditions not observed in the borings. Localized shoring may also be required.

5PEECIE
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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.

3.4 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 of60 to 90 mm (0.2 to 0.3 feet) should be used for the entire aligrunent outside the current

pavement prism.

3.5 Foundation Design - Culverts
,

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

foundation bearing on dense native soil, or properly compacted fill if dictated by grading plans, at a

minimum depth of600mm (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 pst) 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 (Y2 to I-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.

------------------------------------------- ----------------
5p:tEECIE
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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

Restrained Walls

Passive Pressures

Continuous Footings

Spread Footings or Drilled Piers

Coefficient of Friction (wI passive pressure)

Coefficient of Friction (w/out passive pressure)

5.5 kPaim (35 pet)

9.5 kPaim (60 pet)

55 kPaim (350 pet)

63 kPa/m (400 pet)

0.35

0.45

All backfill inust be compacted to not less than 95 percent (ASTM 0-698) to mobilize these

.Iassive 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 full300mm (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

.>hould 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 psI) 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.

B.

C.

D.

E.

Structural Areas

1. Below footing levellbox culverts

2. Below slabs-on-grade (expansive soils)

Pavement Subgrade or Fill

I. Under sidewalks

Utility Trench Backfill

1. More than 600mrn (2.0') below finish S/G

2. Within 600 (2.0') of finish S/G (non-granular)

3. Within 600 (2.0') of finish S/G (granular)

Aggregate Base Course

1. Below asphalt paving

Landscape Areas

I. Miscellaneous fill

2. Utility trench - more than 300mm (1.0') below FIG

3. Utility trench - within 300mrn (1.0') ofFIG

95

90-95 max

85

95

95

100

100

90

85

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.

5PEECIE
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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 RMEAN and MR results in the following table:

Table 3 - Subgrade Soil Profile

-. 'S!I;~et R~e~n ;- -'r~,!,' . ; --, M r i

Ellsworth Sta-1+000 to 10+200 32 18,820

Notes:

I. 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 4'12 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 ofloss, 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 «75rnm [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.

4.0 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.

5PEECIE
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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.

~IL~~,~\
Timothy J. Rheinschmidt, R.G.

Gregg A. Creaser, P.E.
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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 infonnation 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 perfonned on samples compacted to densities and moisture contents expected

during construction. Compression tests were perfonned on a selected ring sample in order to estimate

settlements and detennine effects of inundation. All field and laboratory data is presented in this appendix.
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SOIL LEGEND
SAMPLE DESCRIPTION

DESIGNATION

AS Auger Sample A grab sample taken directly from auger flights.

8S Large Bulk Sample A grab sample taken from auger spoils or from bucket of backhoe.

Standard Penetration Test (ASTM 0-1586) Driving a 2.0 inch outside diameter spiit
spoon sampler into undisturbed soil for three successive 6-inch increments by

S Spoon Sample ._ means of a 140 lb. weight free falling through a distance of 30 inches. The
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

RS Ring Sample
diameter, 1-inch long brass rings, into undisturbed soil for one 12-inch increment by
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

V
long spacer, into undisturbed soil by the same means of the Spoon Sample.

~ ST Shelby Tube
A 3.0-inch outside diameter thin-walled tube continuously pushed into the
undisturbed soil by a rapid motion, without impact or twisting (ASTM 0-1587).

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 tt) Sands & Gravels Blows/Foot

- Very Soft 0-2 0-0.25 - Very Loose 0-4
Soft 2-4 0.25 - 0.5 Loose 5 - 10
Firm 5-8 0.5 - 10 Medium Dense 11 - 30
Stiff 9 - 15 1 - 2 Dense 31 - 50

Very Stiff 16 - 30 2-4 Very Dense > 50
Hard > 30 >4

MAJOR DIVISIONS
SYMBOLS TYPICAL PARTICLE SIZE

GRAPH LETIER DESCRIPTIONS MATERIAL
,..:~ wu~.ev.o~oc~~Y(u.CAAVI~·

SIZE
Lower Limit Upper Limit

mAN ;'"41 GW S-YOO "'.""~U. urnl OR NO '''U
ORA""- GRAVELS mm Sieve Size. mm Sieve Size.

.<NO

6~
lI"OO~l• .c~...DtOC~ ...vt:LI G""'vt:l

GRAVEllY tUInt o~ HO 'lHlSI
GP ·$AllO"'U""U.lmL(O~HQ SANDSSOLS o.. 'lHlS

Fine 0.075 #200 0.42 #40
COARSE GRAVELS WITH

-' GM SllfYG~"'vt:~ G~ ...vt:L ._. Medium 0.420 #40 2.00 #100 Slll ......TU~U
ORA~EO _t T>IAH~O. FINES Coarse 2.000 #10 4.75 #4SOLS eooutSl P1tAC1.,..

~(T_tO()flOOO •

O~..~ _EC__E NoIOUHI

GC c ....Y£Y G.....vt:LS. G~...vt:L • $AIIO·
O#'lHlSl C.......l"OTII~U

GRAVELS.."C(. -
Fine 4.75 #4 19 0.75" x.. 'p '.~'; sw WUl.c;.... PlO SNiOS. C....vt:LLY

CLEAN SANDS SAIIDS lrTTLtOllHQF1I'<lS

SAND
'0 Coarse 19 0.75" x 75 3" x

..QllEn....... _O#
AND \ll'rYU011 HO''''''''''...... 'UiAL. ..

SANOY SP "OO'LLV.........ot:OSAIIOS C~ ...vt:ll.
......cu "'''''000 SAIIO, uTT\t 011 HQ ,"'u

COBBLES 75 3" 300 12"
__vt:IlU

so<s x X

/oOQlII(' ...... W.. OI SANDSWIl'H 1 SM III. fY 5...0$ "",,,,0· SII.' ....1T\lUI BOULDERS 300 12" x 900 36" X
COAIIlt '~AC'IOH FINES
~ASSlIfG()flHQ •

Y/ .U.S. Standard xClear Square Openings,,~

_u:.......( """"'HI SC CIAVIV VHOI.$AIIO· C....V
O#,IOIUl MlANU'

II '''O~O ....C "" ""0 vt:u .....t

ML ....HO. ~OC:~HQV~ SII.TYO~

Cl"'.U ..~( ..... O$ O~ C....VIV

60MI. WI'" SUO'll .ov.s'CITY

/'SLTS

~
...oRG.N<(: c ....vs OF LOW 10

CL ..EDIIIMpv's'CITY CuVELLV

50AND lIOIIIOU.." CIAY3 S'~OV<:tAVI RIVCl"'YI,~, lEU , ...... .., l(..... C.... /GRAINED CLAYS <J OJ CH
SOilS -

OL 0II0"'''C S"" .... DORQ...HC ..lTY OJ 40 i- /'- - CLAYS 0# lOWPl.A.S'CIT'Y
~ ~-
n <1> 'o-yII '''ORG'''N>:; 51\.11, "1(;.0.<:(005 010

...o~t 1....... so.. Of' MH CH ...T04ol'CIOIlI .,,,t "'''0 00 SILTY ~ 30

.....TE ....,J$ so,",

/'s",..uu I~ ......o :l CL MH& OH
lOll "Evl SIZE sn.rs w: ,"OO<::."C C'Avl or HO::~

"0 LlOlI>a""" CH "'''I''CITY "- 20
CLAYS

CRl.TtR '~A"SO CD VX
/'~ OH O.GAr'C ~"V5O' "'101","'0 ~I<::H 10

~
~'A5liC,f' ORC""iC 511fS

L·ML M & OLl'" '-"I 'EA' H ,·.. ·'s sw.....~ SCllS ,/,IT" 0 /'
HIGHLY ORGANIC SOilS PT HIGH -::'~"liC COHlEma 0 20 40 60 80 100" ,\ I, "
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~ Rig Type CME-55
.?:-w ~ Penetrationw Boring Type: Hollow Stem Auger ., ~

.J::: ~
0 .,.- E

~ - ., ro~- u ~E- o. Ll - a. ~.,-

0.0 urface Elevation: NJA E E arc E " - c co ., " Resistance
so l"-' -co., 0.0 u
15. co " o co co s - e c:- en Blows
w tation: 1+090. 5m Rt (f)z (f) z c

0 - -'" per 300mm0 0-
Visual Classification

u
0

0 25 50

Stiff Brown SANDY SILT (ML-Dry)

S-1 0.76 NT NT
. _.. __ . _.... __ ...... _.... _............ _.9·.~n

1 Medium Dense Brown SILTY FINE SAND
(SP/SM-Dry)

RS-2 1.83 17.8 1460.9

2

BS-3 2.44 NT NT
- - - - - - . - - - - .. ------------------ _.4.59
Stiff Brown SANDY SILT (ML-Dry)

3

S-4 3.51 NT NT

3.96
4 - -- ~- -EOndoTBOrmg - - - - - - - --

5 . ,, .

6

7

, ,

, '

8

9

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

l-__---'---__----l -'---__-'--~~~~'--'--'g

.---~5=P=====C=I===-------,~
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Project No.: 010034.:..:S::A-'--- -'~

2-13-01

M. Polsky

O. Arwood

Heber Mining

Boring Date:
Field Engineerrrechnician:
Driller:
Contractor:
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so25o

>!2. >-
<V ~ !!' 0 ~·~E Penetration_ <V

~
rol....-

0..0 a. ~<V-
'" c ::J ResistanceE E 0.- E ::J - C _ <V

<V 0 ~"'<v 0.0 u

'" ::J 0 '" "':;::- c ~ en Blows
UlZ Ul Z C

0 - 0<- per 300mmu 0-

CME-55

Hollow Stem Auger

NIA

1+500, 1.5m Rt

Visual Classification

Rig Type:
Boring Type:
Surface Elevation:
Station:

.;:".Asphalt _. _ _ _. _. 0.t8
Stiff Brown SANDY SILT (ML-Dry)

o

S-1 0.76 NT NT

1 .......... _ _ __ . _. 1).2.
Loose Brown SILTY SAND (SM-Dry)

BS-2 1.83 NT NT

2 RS-3

3

351 S-4- - - - - -EndoTBOnng - - -- - - - -- 3.51 NT NT

4

5 , , .,

6

7

, ,
, ,

8

9

VVaterLevel __~~~_

De~~~~VJa+wa~~~;Egllnte?e~te 1i
NT ; Not Tested

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

L-__--'-__--'- -'-__..L~~_~........,@

SPEEOIE i
ANI:) ASSOCIATES ~

f--'-L-o-g-o~f~T'-e~s"'t"'B'"'o"cri"'n"'g"'N"'u'-"'m'='be"-'r"':-'-''''8''''-<.,2=------1 i5
r-=='--=-'--'-=.:..:::.=='--'-:.==='--'--='--'-"------iOj

~
o

i
~

Prol'ect No.: 010034SA ~
. --_._------------' '

2-12-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerlTechnician:
Driller:
Contractor:
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so"o

~
>-

~

.c .!'! - 0

~'~E Penetration(j) '" ~ -- "- ~ (j)-
ResistanceE g-o E :J - C '" (j) :J

-"'(j) 9- 0 !2 Blows:J o '" "'5-z C E ~~Ul 0 per 300mmu 0-

(j)

0..0
E
'"UlZ

Firm to Stiff Brown SANDY SILT (ML-Moist)

Rig Type: CME-55

" Boring Type: Hollow Stem Auger

~ .3 urface Elevation: NIA

tation: 1+900. 5m Rt
Visual Classificationo

S-l 076 NT NT . '

1

RS-2

2

________________________________________ f·_5.~

3.51 S-4- - --- -tndofBOnng - - - -- - - --

3
Very Stiff Brown SANDY CLAY (CL-Dry)

with Weak Calcareous Cementation BS-3

4

5

6

7
. , . ,

, I • , ' , • I ,

8
, ,
, ,

, , ,
, , .
, , '

, , .. , .
• '.' • .. ' , , J

9

Water Level

~~~~;WqLWa~Z~: Enc1"nte~~te
NT = Nol Tesled

,
~
h

"'"ci

'"'"~
'"
~

'";;;
•M
g
C

~
'"1l'
"'
~
'"~,

Ellsworth Road

SPEECIE
ANCI ASSOCIATES

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

Log of Test Boring Number: B- 3

.£.':2iect No.: 010:.:0:.:3~4:=-SA:..:.... --,

2-13-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerlTechnician:
Driller:
Contractor:
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Penetration
Resistance

Blows
per 300mm

o 25 50

NT076 NT

- »
~

~
OJ'" EOJ .c E! ro 0

OJ ~- U Vl
0. .0

I ~o E
~ OJ- rn C ::JE E ::J- C - OJ_ rn

0.0 urn ::J o ro rn S 2 C ~ rn(f)Z (f) Z C
0

_ 0<:

U 0-

c-c------:c--------- -----
Rig Type: CME·55

Boring Type: Hollow Stem Auger

urface Elevation: N/A

tation: 2+400, 1.5m Rt

Visual Classification
J.".As[>hall _ .0.t8
Medium Dense Brown SILTY SAND

(SM·Dry) 5.1
1--""'-'-I--->C2.>!..j--'-'-'--j--'-'--'--I---. ---I

.... __ . . _ _. 1..0.;:1

~
~

" "E.
~

a.
"0
0

2

3

Stiff to Hard Brown SANDY CLAY (CL-Dry)

Weak to Moderate Calcareous Cementation

R5·2

BS-3

5-4

1.83 NT

3.05 NT

351 NT

NT

NT

NT

.-~." ... , , , , .
" ,,.

, , . , , .
, , , . , ,
, " ",
, , , . " '· . " ,, . , , , , ,
: ; : " , : :
..... :\.., , , , " ,· . , . " ,· . , , , ,

396
4---r~c- - - - - - -EndoTBOilng - - - - - - - --

5

, . , , , ,
• , •• , I

, , , , I ,

, .. , . ' ,
I • , , , • ,

, , , I , ' ,, , , , , , . ,

6

I , , •• ,

, • , , • I

7

8

. , , , ... . , , , .
9

, .. , ' , . , ,
, , , , , , , ' ,
, ... , .
, . , • , . . Q... " .... ~

......,c---co-,--;c- Water Level _---.--.---_-.

De~~;Wqrwa~Z~:Enc1"nte~~~i
NT = Not Tesled

Germann to 1/2 Mile N/o Elliot

_._----. ---

Mesa, Arizona

Ellsworth Road

Proiect No.: 010034SA

>-L-__...L.__-'- L-__--'-~~~~~g

,------:;=....========-------,!ii5PEECIE ~
ANI:) ASSOCIATES ~
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o

Rig Type CME-55

u Boring Type: Hollow Stem Auger

'"~ .3 urface Elevation: N/A

tation: 2+550. 5m Rt
Visual Classification

Soft Brown SANDY SILT (ML-Dry to Moist)

OJ ~
- OJ
0. .0

E E
ro ::>
Ulz

.c .!!!
"0..- 0..
OJ 0 E
o ro

Ul

Penetration
Resistance

Blows
per 300mm

25 50

S-1 0.76 NT NT : '

1-llllill 1·97_

~T
:'\~

NT

1552.2

NT

14.6

1.98

3.20

S-2

RS-3

Stiff to Hard Brown SANDY CLAY (CL-Dry
to Moist)

Moderate Calcareous Cementation

4

2

w V
Dense Brown CLAYEY SAND (SC-Dry) with BS-4 4.57 NT NT : t :

Moderate Calcareous Cementation : j :
5~~~ End~~nng -~~~~S~-5~+-~5.~0~3~~N~T~+~N~T~~~~~~,~:_~:~'~

3

6

7

8

9

Water Level

De~~;~r wa~Z~;Enk{unte?e~te Ii
NT = Not Tested

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

~

1-__---.L L-__-L .L.~~~~__"__'8

,--------,.5=P=E=E=C===I=~--------,§
f---;-__=~A~N~c)~A~S~S~O~C...,IA~T~E~S~c-----i~

Log of Test Boring Number: B- 5 15
f--=='-=~=::':"':==02.....'.."':==::":"'-"::'''':::------I;i;

§
c

I
'-'
~

010034SA ~
- ---------- --------- ,

2-13-01
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D. Arwood

Heber Mining

Boring Date:
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Driller:
Contractor:
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-:;; Rig Type: CME-55 >,

" ~
~·~E Penetrationill Boring Type: Hollow Stem Auger Q) ...

.c ~
0

~ - Q) ro~--- ,
E- 0..0 ~ 0. ... Q)~ ro C ~: Resistanceurface Elevation: N/A E E g-o E OJ - C - Q)

'"
_ ro Q)

,?-o.!o! Ia. ro OJ o ro ro3':~ Blows
'" talion: 2+770, 5m Rt (j)z (j) z C E c:-~
0 0 0- per 300mm

Visual Classification
0

0 • 2S ,.
Firm to Hard Brown SANDY CLAY (CL·Dry

to Moist) with Weak Calcareous
Cementation S·' 0.76 NT NT .'\" ", , ., , ,

, I , , , , , ,

, , , , , , , ,
, , , " "
, , , , . ' , ,
, , , ,. "

S-2 1.98 NT NT ' , , " "

2
.. , , " ,

N• I , ,

,

3
RS-3 3.35 NT NT :531.12"

4
, :/' . ,

BS-4 4.57 NT NT

1' , ,

5 503 S-5 5.03 NT NT
- - - -- ~tndoTBOnng- - - - - - - --

6 , ,, ,, ,
, . , ,. , ' , ,

7

8

9

----r~:7L---c.:-;-,W"-'-"a'fteT.r:-:L':':e"'v'-'e<..!.1 _...,.,..,.,=----,
De~~1m+ wa~Z~; Enc1ua~~te Ii

NT; Not Tested

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

...
l-__--L__---'. '--__-L~~~~_'_'g

,----=S=P==E=-E~C=OI....E--------,~
ANI:) ASSOCIATES "

f-;-L-o-g-o--;f-=;To-e-"s~t""B""o"'ri"'ng~N7'u"'m~b""e"'r::>': .......,,';'SO"_'"'6;-----l15
r-=='-=.'--.:.=.:....::=='--'--==='--='--'-----l;Ji

~
o

~
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~
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2-13-01

M. Polsky

O.Arwood

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



~ Rig Type: CME-55 c_
ID :R Penetrationill Boring Type: Hollow Stem Auger QJ ~

.c: ~
0 Q) "(fj E

S
-QJ cul....- u C
Q. -" - Q. ~QJ- ro QJ :J ResistanceSurface Elevation: N/A E E g-o E :J-C

~
_roQJ ,?-o!2

15. ro :J o ro ro s - Blows
ID Station: 2+970 , 1.5m Lt (f)z (f) z C ~ ~~

0 0 0- per 300mm
Visual Classification

u
0 ,- 25 ",7"_ Cra~kE>d ASp'halt _. _____ .. 0.1.8

Firm to Hard Brown SANDY SILT (ML-Dry
to Moist) S-1 076 NT NT

N
' , ,

S-2 1.98 NT NT : . :
2 ___________________Vl .0x' """

Medium Dense to Very Dense Brown SILTY
, , , , .. , ,
, " " .

SAND (SM-Dry) with Clay, Moderate
' , , , , , '
, , , , , ' , ,

Calcareous Cementation ' , , 'F "

, , , , " ,
, , , , " '

3 ' , , , I , ' •

, , , I , I , ,

RS-4 3.35 15.0 14865 ' , '53/12":

6S-3 3.66 NT NT
' , ,

4

5_dilj- 5.03 S-5-- - - -EndoTBOnng - - - - - - - -- 5.03 NT NT ': :

6

7

, "
, , I • I

8

9 , ,
, '

Water Level

De~~~iW1r wa~~~:Enc1I1nte?e~te Ii
NT = Not Tested

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

E~()ject No.~ 010034SA

i: : : ~
'--__..L__--.L__---l ..L~~~~.....J(5

SPEEOIE ~
~----o-~~A!.!N~C~A~S!,;'S~O~C!!!!I~A~T~e~s~---_1~

Log of Test Boring Number: 8- 7 &
i-==---"-''--=:..==='--===-'--'-------j~

§
c

I
~
\J!

---------------' '

2-12-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



.- ---- ,
;;; Rig Type: CME-55

>-0; ~w Boring Type: Hollow Stem Auger .!!'
~

.c .!!'
0 w'''E' Penetrationw -ro ...... - (J ~.s a...a ~ a. ~w-

'" w :J ResistanceSurface Elevation: N/A E E g-o E :J - C.c - '" w Cia U
15. '" :J o '" "'5 - ~ ~ en Blowsz C" tation: 3+360. 5m Rt (f)Z (f) 0 - "" per 300mm0 0-

Visual Classification u
0

0 " "
Stiff Brown CLAY (CL-Moist)

S-1 0.76 NT NT .Jlli............ __ 1m. . ,.".... - - - - - - - - - - - - - - - - - - - - . - , "'"
Very Stiff to Hard Brown SANDY CLAY , ,,',

(CL-Dry)

:: '5;;'1~":
2

S-2 1.98 NT NT

'J
' , ,

3
Moderate Calcareous Cementation ' , ,

RS-3 3.35 14.0 1611.5

l
' . . , ,

" "
4 ' , , , ,

, , , , ,
, '", , , , ,

BS-4 4.57 NT NT
' I , , ,

'j, , " ,

5 503 S-5 5.03 NT NT .:: :

- -- - - -lOndoTi30nng - - - - - - - --

6

7

8

9

Water Level _~~__

DeWr~;wq;as~~;Encfunte~~te Ii
NT = Not Tested

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

Ellsworth Road

010034SA

~L __...L__----l L-__..L~~_~~g

~-~S=p=====C~I=~--§
AND ASSOCIATES ~

f--,-L-o-g-o~f~T~e-'-s:!!t":'B"'o""ri""n....g"'N..u"'m"-'b..e"'r"'-:-'--"'"'8"'.'--,8---- 1;
>-=='--=-'-'--=-=:.:...:=='--'-==='----...:::.---='-------~

~
o

I
~
~

..._._.__._------ '. Proiect No.:

2-13-01

M, Polsky

D. Arwood

Heber Mining

Boring Date:
Field Engineerrrechnician:
Driller:
Contractor:

10



RS-2 1.83 NT NT

K
" , .
, " ,
, I " '

.. _......... _. ___ ............. _.. __ . _. _.:;\9Q
I , , , . ,

, " ", , , ' , .

Very Dense Brown CLAYEY SAND ' " ,

(SC-Dry) with Weak to Moderate
5-4 3.51 NT NT '59f12'~Calcareous Cementation

__ .... _................ _.. ___ .... _.... _.3c9Q
Hard Brown SANDY CLAY (CL-Dry) with

Moderate Calcareous Cementation

503 5-5 5.03 NT NT '51(12":
-- - - - -EilifoTBonng - - - - - - ---5---f-.LLJ-

I

6~

,~
J

~ Rig Type: CME-55 >-
i!!

Boring Type:
:!2.

~~E PenetrationHollow Stem Auger QJ ...
.c .9!

0
<l> _QJ ro'--
oS "-.0 - "- ... QJ~

~ Q..l :J Resistanceurface Elevation: N/A E E 2"0 E :J - C
.c

_ ro QJ

9-0 !2
Ci ro :J o ro ro 5: - Blowsz c c >- Ol<l> tation: 3+740. 1.5m Lt (f)Z (f) 0 - ... -'" per 300mm0 0-

Visual Classification
()

0
0 25 "J". Asph91t ............... _.. _..... .... -.0.1.8 ,~

Very Stiff Brown SANDY CLAY (CL-Dry)
with Weak Calcareous Cementation 5-1 0.76 NT NT

, '~ , "

9

Water Level _-,-",.,..-_

De~~;Wa+wa~z~glmte?e~te Ii
NT; Not Tested

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

!
;;

l5
l±J
lJ;

~
Proi~0...I\JQ.:.~_0:..1.:0._'_03.:..4_s:..A ~~,

SPE:E:OIE i
AND ASSOCIATES -

f---c-L-og-o'7f""TC-e~s~t ~B-"!o~ri"'ng~N~u-"'m<--'!b""e'-"r:!.: ....,~B"'--""g-----ii5

...L-__...l-__-L L-__--L-_~_~-'--'g

2-12-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:

Field Engineerrrechnician:

Driller:

Contractor:

10



;;; Rig Type: CME-55
'--'--j,

;;; oR >- I

W Boring Type: Hollow Stem Auger Q) ~

.c: ~
0

~(~E Penetration !
~ - Q) ro'-- I.s 0. .Cl - 0. ~Q)- Resistanceurface Elevation: N/A E E g-o E ::l - C '" Q) ::l

~ -"'Q) 0..0 u

I
15. '" ::l o '" "'5:- C: ~ f3l Blows
ID talion: 4+140. 5m Rt (fJZ (fJ Z C

0
_ .Y.

per 300mm0 u 0-

0
Visual Classification 0 " so

Very Stiff Brown SANDY CLAY (CL-Dry)

S-1 076 NT NT : :.:

2
S-2 1.98 NT NT 1. , ,

~
,

3 RS-3 3,20 NT NT
,

4

BS-4 4,57 NT NT

4,88 S-5 488 NT NT 50/6"
5

..... - - ..... 'Enif<irSoiing' ..... - . '. - . - .. - .....

6

7

8

9

,......,__..,,---.,.......,.- Water Level

[De~;Vl+ wa~~~;Fnc§~~te

NT = Nol Tesled

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

.["roject No,: 010034SA

~

L..--...L.------'-----'---...L.~-~~------'fl

r----.S=P=E=E=C=--I--E----------,~
ANC) ASSOCIATES "

~~L~O~9=o~f=T~e~s~t~B~o~ri~n~g~N~U~m~~be~r::~~~B:.~10~=====~~

~
o

~
~

c
~,,

2·13·01

M, Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



;;; Rig Type: CME-55
~ I ~

c_
o; " IBoring Type: Hollow Stem Auger <l> ~

.I.: ~
0

~.~ E Penetration
.s

_ <l> roL.'-'
0. -" - 0. ~<l>- Resistance

~ ~i ~urface Elevation: N/A E E g-o E ::>-c '" <l> ::>-"'<l> ~o~
15. '" ::> o '" "'::;:- Blows
w tatlon: 4+250. 5m Rt (j)z (j) z c oS ?:'~
0 a

I Visual Classification
0 0- per 300mm

0
0 " "

Very Stiff Brown SANDY CLAY (CL-Dry)

S-1 0.76 NT NT
,

\ . : :
Weak Calcareous Cementation

2
S-2 1.98 NT NT

R_____ n4. ' , ,
----_ .... ----------.---------------

3 Dense to Very Dense Brown CLAYEY : 56/~"SAND (SC-Dry) with Moderate RS-3 3.17 NT NT

Calcareous Cementation
' . ,

, , ,, . ,

4 ",j
" /',
:: -/

5
_______ ~ ____________ ~O.J S-4 503 NT -NT.

' '; ,

End of Bonng

6

7

8
, I '.'

9

VVaterLevel __~~ __

De~~~qrwa~Z~:Enc1I1nte~~te Ii
NT = Nol Tested

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

~
'--__..L__--'- L-__..L_~_~...... 8

SPE:E:DIE: i
i-;--__---;-=-~A~N~C~A~S~S~O~C...I!tA~T.!.EE;;S;:Lc_----_1 ~

Log of Test Boring Number: 8-11 &
f---==c.:-:~=:..:::==~=~=-~...:.:...--__i~

~

~

<
""
~

2-13-01

M. Polsky

D.Arwood

Heber Mining

Boring Date:
Field Engineerffechnician:
Driller:
Contractor:

10



~ Rig Type: CME-55 e_m :R;; Boring Type: Hollow Stem Auger OJ ~
.c ~

0
~ .~ E Penetration

.s -OJ roL....--
0..0 a.. ..... a. ~OJ~ ro QJ ::J Resistanceurface Elevation: N/A E E ::J ~ C

~ OJ 0 E ~ ro OJ 0.0 u
0- ro :::l o ro ro S ~ c ~ en Blows
m Station: 4+500 , 1.5m Ll (f)z (f) z c
0 0 - "" per 300mm

Visual Classification
u 0-

0
0 2S 50

J:;~sp~raie Bi3-se ' ' , , , , - , , . - . , . ' , . - , , ,-; '~'~~
'Stiff15 H~r(:f 8iownto'Cighl Brown Sl,r;JDY , . .

CLAY (Cl-Dry) with Weak to Moderate 8-1 0.76 NT NT

1
Calcareous Cementation

2
8-2 198 NT NT

SI
' ", "
" ,. ,

, , ,
, , ,
• , , • I. , , , ,
, , " "

3 ___________________ l.Oji
R8-3 3.20 10.1 1467.3 : : : : 50/E":

Medium to Very Dense Brown CLAYEY
8AND (8C-Dry) with Weak to Moderate ICalcareous Cementation ' ,

4
, '

B8-4 4.57 NT NT
, :;
j. ,

5 503 8-5 503 NT NT ,
- -- - --EndoTBOilng - - - - - - ---

6

7

8

g

Germann to 1/2 Mile N/o Elliot

~L..__...L__-.L l-__...L~~_~-'--'g

Mesa, Arizona

Ellsworth Road

,£roject No.

SPEECIE "I
f--o-_---==-~A~N~C~A~S~S~O~C~IA~T~5~S~::__--__1

Log of Test Boring Number: 8-12 1;
t--==~:"':'=':"::==L:.:==='---=-:'=------1;;\

~

~
o

~
u
~..

010034SA "
----------- ----------j

2-12-01

M, Polsky

D, Arwood

Heber Mining

Boring Date:
Field EngineerrTechnician:
Driller:
Contractor:

10



2
5-2 1.98 NT NT

'\3
Moderate Calcareous Cementation , , , , ,

R5-3 3.35 NT NT 531.12"

4 ,

85-4 4.57 NT NT I
5 5-5 5.03 NT NT

. - - . - - . - - - - - - - - - - - - ""_"""""__ . ". """"""_ "~.l3.4.

Very Dense Brown CLAYEY 5AND
6 (5C-Dry) with Moderate Calcareous

Cementation
655 5-6 6.55 NT NT '52/12"

- - - ---EndoTBOrTng - -- -- - ---

7
, ,

8

~ Rig Type: CME-55
?:-2 ~ PenetrationBoring Type: Hollow Stem Auger (]) ~

-'= !!!
0 Q)'- E

~
.~ - Q) ro ..... - u ~.S- a. .0 - a. ~Q)- ro Q) :J Resistanceurface Elevation: N/A E E g-o E :J - C

~

_ ro Q)
~o.52a. ro :J o ro ro S - Blows

~ Station: 4+900 , 1.5m It Cf)Z Cf) Z C .s ~~
0 a 0- per 300mm

Visual Classification
u

0 25 ".:;::~?prt'~ie B"a"s"e····" -"" .. "."""."".". ":,' '~;;~
. \jerl~\if(fo" RarcrSrown S'AI"JDY CLAY" " " " . .

(CL-Dry) 5-1 0.76 NT NT

9

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

>-L.__...L -l .L-__...L~~~_.....Jg

5PEECIE "I
AND ASSOCIATES

I-:-L-o-g-o""'f-=T=-e-"'s"'t'='B"'o~ri"'ng>=;N7'u'-"m=-be"'r"': --'--"'::'S7'_713=------i ~

!
;;

!
\1
~

Proje_c_t_N()~_0_1_0934S~ . ~~,

2-13-01

M, Polsky

D, Arwood

Heber Mining

Boring Date:

Field Engineerrrechnician:

Driller:

Contractor:

10



.

NT

1563.4

1.83 NT

3.35 14.5RS-4

BS-2
,,-~

Weak Calcareous Cementation
3

2

-
~ Rig Type CME-55 ;g- O>,
~

Boring Type: (1)'" E Penetration;,:; Hollow Stem Auger (1) ~

.r:: ~
0

_(1) 00'----- u ~§. Q. .0 - Q. ~(1)-

Surface Elevation: N/A E E g.'O E :::J-C I1l (1) :::J Resistance
~ - rn (l) 0..0 u
a. I1l :::J o I1l I1l S - C ~ OJ Blows
~ tation: 5+300 , 1.5m II (f)Z (f) Z C
0 0 - -'" per 300mm

Visual Classification
u D-

O
0 " 50

.~" Asphalt ........................ ...... ·G.-1-5
Firm to Very Stiff Brown SANDY CLAY

(CL-Moist) S-l 0.76 NT NT

4

- S-5 5.03 NT NT5

- - - - - - . - . - . - - - - - - - - - .. - . _.......... _.. _.;;A~
,'.

Medium Dense Brown WELL GRADED..'
0" SAND (SW-Dry) with Trace Gravel

6 ,j Q..,
,'.
.'
O' 6.55 S-6 6.55 NT NT. - - - - - -EndoTBonng -- - - - - ---

7

,
, . , : \

: :;::I'::, , " "
, . " ".
, , " "
, . " .', ., ",
, , " ."
, " " ., . , . ,
, • I ,.,

, , , . ,
, • •. • I

8

9

Ellsworth Road

10

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

2-12-01

M. Polsky

D. Arwood

Heber Mining

~L..__..L.__.....L L...__...J....,~~~~.....Jg

5PEECIE i
L.,--_~=-.!'A~N~g'-,!A~S~S~O~C~IA~T..'!....!'E~S~-:--__-I-

Log of Test Boring Number: 8-14 &
'-==~:....:.=:..:::==!....:..:===--=-.:.....:-_----I~

M
8
<;

Germann to 1/2 Mile N/o Elliotr--r..-::-c:-;:o:-----c:,-;- Water Level

De~~wq§~Z~: Fncfnte?e~te

NT = Not Tested

Mesa, Arizona

J".~ect No.: 010034SA

i
"j!:
~

---------' '



---"-~--

~ Rig Type: CME-55
",

~
~

~
ill ""55 E Penetrationw Boring Type: Hollow Stem Auger .!!' .!!' 0

Q) z ro"-'--' () cE- o. .0 0. ~Q)~

.!'! Q) :J ResistanceSurface Elevation: N/A E E o.~ E :J ~ C
.c Q) a ~roQ) 9- 0 -S2
0. ro :J 0 ro roS~ Blows

CfJZ CfJ Z C c",CJ)
~ Station: 5+700. 5m Rt a -~-'" per 300mm0 u o~

Visual Classification 25 50
0

Very Stiff Brown SANDY CLAY (CL-Dry)

RS-1 0.61 NT NT

'{1 . ____________ ...... 1).2. ' , , : ,

- - - - - - _.- - - - - - - - - -- ' , , ,

Firm Brown SANDY SILT (ML-Dry) BS-2 1.52 NT NT : : : : :

1 : : ,

1.98 S-3 1.98 NT NT ' , ,

2 - - - - -ErldofBormg - - - - - - - --

3

4

5

6

. '

7

8

9

Water Level

De~~1wqr wa~Z~; Encfll~=e~,-te__ 1i
NT = Not Tested

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Log of Test Boring Number: 8-15

• ~
~

a

"0
"'"iD
"
""'"~M
8

"
~
Ii'
~

~
"'I~I

Mesa, Arizona

010034SA

SPESESOIES
AND ASSOCIATES

Proj§ct No.:
~_ ..-

2-13-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field Engineer/Technician:
Driller:
Contractor:

10



NT

1673.9

NT

10.63.35

305BS-3

RS-4
Very Stiff Brown SANDY CLAY (Cl-Dry)
............ _ _ _ _.;\2.Q3

5 -jL:...yf- - - - ~ - ~EndaTBOnn§" - - - - - - -'- ~O~ f--"S"'-5L...+-----'5"".0"'3"-1---'-'NC!.T_+----'-N:!..T'--+-..;...;....,...;....;~.__J

4

-_.-
~ ig Type: CME·55 >-
~ ~

~.~ E PenetrationBoring Type: Hollow Stem Auger " ~ "
0

~ - " £ ni ................
.s 0..0 Ci ~,,-

ro " ::J ResistanceSurface Elevation: NIA E E 0.- E ::J - C
~

" 0
_ro" ~o~0. ro ::J 0 ro ro 5 - Blowsz c E ~~~ tation: 5+850, 5m Rt (f)z (f) 0 per 300mm0 0 D-

O
Visual Classification 0 25 "

Hard Brown SANDY CLAY (Cl-Dry)

S-1 0.76 NT NT

/
1 ' . '. ,.

124 ' '.' ,I

_.--.--------_ ... -.----------_.- ' , , " .,
, , , " "

Medium Dense Light Brown CLAYEY SAND ' , , , L , t ,

, , " ,"
(SC-Dry) with Trace Gravel and ' " ,.'

, , I. '"

Moderate Calcareous Cementation S-2 1.98 NT NT ' " !' ,

2
. " , . ,
, , ,

6

7

8

g

Water Level _---.-.=-::_,

De~~rwa~Z~;Enc111nte~~te I~
NT = Not Tested

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

~
~L-..__....I....__-'- -'--__....L..~~~~........,g

.----......S=P=--E=E.......C='I....E------------,§
AND ASSOCIATES ~

I---c-L-o-g-o""'"f-=T=-e"""s"'t~B""o~ri"'n"'g~N"'u'-"m"""b!!.!e"'r :'-"--""::80"_'-:-1-=-6-----1 fu
f--"='--.::..-'--'-=c:...::==L...==...::.:.'-----'--'-----!;,j

§
"
!
"~
~,

2-13·01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



i!? Rig Type CME-55 >-
~ Boring Type:

,g
~·~E PenetrationHollow Stem Auger 0.> ~

£: ~
0

" " -0.> I1l ~-
.S- a. .0 - a. ~O.>- Resistanceurface Elevation: N/A E E g-o E ::J - C I1l 0.> ::J

"
_ I1l 0.>

9-0~
15. I1l :> o I1l ~sc c>-al Blows
" tation: 6+100. 5m Rt (f)Z (f)

0 -~"'" per 300mm0 U D-

O
Visual Classification 0 25 ..

Hard Brown SANDY CLAY (Cl-Dry) with
Weak to Moderate Calcareous

RS-1 0.61 NT NTCementation

'\' ,

1

BS-2 1.52 NT NT

1.98 S-3 1.98 NT NT 6W2'~
2 - - - - - -EndoTBOnng - - - - -- - --

3 ..

4

5

6

7

8

9

-""_....,,.....-,;_ Water Level

De~~1m+ wa~~~; Enc111nte~~te Ij
NT = Not Tesled

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Project No.: 010034SA

'-__...L -'-__-l. ...L..._~~~~g

SPEECIE §,,~
f--c-_---==-..<:A"'N~C)~A""'S""S""-"O'"'C,.,..,IA"'-"T...e""S:=:_:::_--__l

Log 01 Test Boring Number: B-17 §
r=~--,--,-=-:..:...=-=--,--=--,--=:.c:..c=-"":""-'--------j~

§
<;

~
u

~
~

--------' '

2-13-01

M, Polsky

D, Arwood

Heber Mining

Boring Date:
Field EngineerlTechnician:
Driller:
Contractor:

10



,

25 SO

Penetration
Resistance

Blows
per 300mm

o

<1> ~_<1>
Q. .a
E E
(1J :J
(f)Z

CME-55

Hollow Stem Auger

NIA

6+500 • 1.5m Rt

Visual Classification

Rig Type
Boring Type:
Surface Elevation:
Station:

.~:~ ~sP~:ltafe Base- - - - - - - . - - - - . . . - < :~0
MedTu1nBenseB-roviriMEDllJMSfiND--- "-o-,m R5-1 0.61 12.6 17684
, (5P-Moist) , . i---!~,"-+------''''''-!4-~.02..-+.!.!-'~4-:--'--'-j\~--'---:-I
very Sliffio- Ha-ra-8rown SiiNtJY Cl:A'r- _.

(CL-Dry to Moist) ; : : ' .' :
B5-2 1.52 NT NT

1

o

Weak to Moderate Calcareous Cementation 5-3 NT NT : ~: :

2~~-------~a~Bonng-------L~~=~+-~1.~9~8r~~+~~~~~~+~~

3

4

5

6

7

8

.. .
9

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Proiect No.: 010034SA--------

~

L-__..L__--'- '--__.-L~~~~--'--'g

SPEECIE ,,~
i-;-_---;-=-~A~N~C'-!A.,.;;;S~S~O"'C~IA"'T-"-.!'E~S'-=--_1

Log of Test Boring Number: B-18 &
f--=='--=-'-'-=-..::==L:..:==='-----=:....:=----~~

§
<;

I
~

u
~
~

__. ... "__ I

2-12-01

M,Polsky

D. Arwood

Heber Mining

Water Level

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



3

4

5

6

7

8

9

"'.,...,.""""_ Water LeveI

[Degeim+ wa~Z~; EnC1IJQ~~te Ii
NT' Nol Tested

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

~l-__--L l-__.J ..L~~_~____'__"g

SPEECIE ~
f--,-_-c~-,A<=N~C~A=S~S..."O"-,C.......IA,,,--,T,-,E==-S":-c 4"

Log of Test Boring Number: 8-19 15
f---==L.:"---'-=-=-=--=-===.:....=..::.:..:.:.::...::..:..:..--=---'--'--------i;,;

§
<;
~

~
~
~

•• 0._..- , ,

2-13-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerrTechnician:
Driller:
Contractor:

10



Penetration
Resistance

Blows
per 300mm

25 50o

1557.0

~o
ro ~­
~Q)­

::> - C_roQ)ro>_
z>coo

11.90.61

I
I Q).c -

I
I ~o E-

o ro
(j)

,

Q) ~

- Q)
"- .0
E E
ro ::>
(j)z

RS-1

CME-55

Hollow Stem Auger

N/A

7+300 , 1.5m Lt

Visual Classification

Rig Type
Boring Type:

urface Elevation:
tation:

..~:~ ~§'p~raie Bas,,- ----- -,'; :~~
Loo;"<:!Br~wn 'SILTV Flf-JE SAND' - - ...• - - - .

(SP/SM-Moist)

0-

___ , _.. __ _ _ __ .. __ . 1-.2.4
Medium Dense Brown CLAYE Y SAN D I-B"S,,-"'2'---j'-----'1~.5"'2+-_NC!..!..T_-I--..!N:!.T'--+......jc---_~____j

(SC-Dry) with Moderate Calcareous
Cementation 1.98 5·3 1.98 NT NT

2..}-Q- - - - - - - EndoTBOnng - - - - - - - - - I--".:"--+----'--'=+---'--'--'--+-'--'---'--~--'--<...,.~~_"___i

3 .'

4

5

6

7

..
8

9

10

Boring Date:
Field EngineerlTechnician:
Driller:
Contractor:

2·12·01

M. Polsky

D. Arwood

Heber Mining

~
~L.__--'- l-__--"- .L~~~~~g

~----========'"'==-----2SPEECIE ~
f--c_---cc=-..!A~N~C)~A~S~S~O~C!!;IA~TC..!E~S~---~

Log of Test Boring Number: 8-20 ~f,-:="--':::...:.:::====.:...:..===---=--=-=---- ~8~

Ellsworth Road
<;

Germann to 1/2 Mile Nfo Elliot

Mesa, Arizona

£r:2j~c;t No. 010034SA



atlon
nce
s
mm

25 50o

NTNT3.51

~
c_

PenetrOJ ~ .c ~
0 OJ'- E

-OJ ro\- ......... u ~a. .0 0.- a. ~OJ-

'" OJ ::> ResistaE E ::> - COJ 0 E - '" OJ 0..0 t>

'" ::> o '" "'5 - c ~ en Blow
(fJZ (fJ Z c

0 - -'" per 3000 0-

CME-55
Hollow Stem Auger

NIA

7+480, 5m Rt
Visual Classification

3.51 S-4- - - - --fndoTBOnng - - - - - - - --

Rig Type:

Boring Type:
urface Elevation:

tation:

Firm to Very Sliff Brown SANDY CLAY
(CL-Dry to Moist)

Mottled Weak Calcareous Cementation

S-1 0.76 NT NT
: :

BS-2 1.52 NT NT

RS-3 1.83 NT NT

2

o

3

4
.' ,

5

6

7

8

9

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile Nlo Elliot

L-__-'-__-'- L-__-'-~~~~~g

,-----.=========__----,25PEEOIE ~
1-7-_--c-=--<A"'N~C»~A.,."S,.,S""-"'O...,C"""'IA::>.T-'-"E'O'S~.,._--_I~

Log of Test Boring Number: 8-21 §
f-":..::..>'-..:."--'.-=-=-=-.:::.=='-'-:.==='-=='----i~

~
o

!
~

-'project No..:..:.__0_10_0_3_4_S_A ~,

2-12-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:

Field Engineerffechnician:

Driller:

Contractor:

10



~ Rig Type: CME-55 >,
ID

Boring Type: OJ ~
,g

~.~ E Penetration;; Hollow Stem Auger .J::: ~
0

- OJ ro'----.s a. .0 ~ a. ~OJ~ ro OJ ::J Resistanceurface Elevation: N/A E E g-o E ::J ~ C
~ -roOJ 0..0 u
Ci. ro ::J o ro "'::::~ c ~ 0> Blows
ID tation: 7+700, Cl (/)Z (/) Z c - -'"0 0 0- per 300mm0

0
Visual Classification 0 25 so

Very Stiff 10 Hard Brown SANDY CLAY
(CL-Dry) with Mottled Calcareous
Cementation 5-1 0.76 NT NT ' . '53112"

. ',I' , ,

RS-2 1.83 11.8 1492.9 ' .
2

,. , . ..
_____________ . ______ .. __________________ ~)A

3 Dense Grayish Brown CLAYEY SAN 0 8S-3 305 NT NT
(SC-Dry) with Trace Gravel

3.51 S-4 351 NT NT
- - - - - -fnifoTi30rmg - - - - - - ---

4

5

6

7

8

9

10

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

2-12-01

M. Polsky

D. Arwood

Heber Mining

·
·
·

, " ". .

..

5PEECIE i
AND ASSOCIATES ~

f-;-L-o-g-o--;f-C;T""e-"s7t "'B'-"'o""ri"'n"'g":'N7'u""m""b"'e"'r"':-"--"~B:"_'::-2::-2------1&

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

~_ect No.: 010034SA



Medium Dense Brown CLAYEY SAND

: \: '

...................................... _.2J,4
BS-3 305 NT NT

Moderate Calcareous Cementation

n
e

m
25 50o

NT

NT

NT

NT

1.83

0.76

~ ~ ?;--
.<: .!1!

0 "'.- E Penetratio
'" (ij"-'--' u :!!.0 0.- 0. ~"'- ResistancE· :J - C C1l '" :J

'" 0 E _ C1l '" 0..0 u
:J o C1l C1l~_ C ~ rn Blowsz CfJ Z C

0
_ :0<

per 300mu 0-

S-1

'"a.
E
C1l

CfJ

RS-2

CME-55

Hollow Stem Auger

N/A

8+100, 1.5m It

Visual Classification

Rig Type
Boring Type:

urface Elevation:
tation:

.6". Asphalt , . Q·1·5
Stiff to Very Stiff Brown SANDY CLAY

(CL-Dry)

o

2

1

3

4

5

6

7

8

g

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile Nfo Elliot

Project No.: 010034SA--_.__._---------

~
L....__-'- L-__-'- .L.....~_~_ _'g

SPEEOIE I
f-c-_---o=--"'A""N=""'D,-O,A=S..,S"'-"O'-'C""I""A:>..T-'-'=E=S~o__--_j ~

Log atTest Boring Number: 8-23 ~
r--:="-''-'--:....::c:...:...=-==:sL.:..:...:=.:::...:c:..:..--=-==-----j0l

§
1;

!
"g:
~,

2-13-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



l' :Rig Type: CME-55 >-w
IBoring Type:

~

~·~E PenetrationQ; Hollow Stem Auger OJ ~
.<:: E!

0

- OJ (ij ...... -
§. 0. .0 0.- a. ~OJ~

l1l OJ J Resistancersurtace Elevation: N/A E E J ~ c:
~ OJ 0 E ~"'OJ 9-0 ~a. l1l J o l1l l1l s ~ Blowsz c: E ~~w Station: 8+640. 5m Rt (j)z (j) 0 per 300mm0 u 0-

0
Visual Classification 0 2S "

Stiff to Very Stiff Brown SANDY CLAY
(Cl-Dry to Moist)

S-1 0.76 NT NT

Weak Calcareous Cementation '\RS-2 17.1 1659.5
. ,

1.83

2

Y, : , , ,
, , , ,

____ 4 •• _

- - - - - - - - - - - - - - ... _............ _.f·.~Q
BS-3 3.05 NT NT3 Medium Dense Brown CLAYEY SAND

(SC-Dry) oj-
351 S-4 3.51 NT NT

o 0 0

- - - - - -EndoTBOrmg - - - - - - - --

4

5

6

7

8

9

10

Boring Date:
Field EngineerlTechnician:
Driller:
Contractor:

2-12-01

M. Polsky

D.Arwood

Heber Mining

SPEEOIE
AND ASSOCIATeS

Log of Test Boring Number: 8-24

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

Project No.: 010034SA
-



"' IRig Type: CME-55
;;;

'"
2::'_

Penetration;; Boring Type: Hollow Stem Auger '" ~ .<: ~
0 '" .- E~o - '" (ij .... -- u ~E- o. .0 a.- a. ~"'-

ISUrface Elevation: N/A E E ;:>-c ro '" ::> Resistance
~

r~
'" a E -ro", ?-o~0. ro ::> o ro ro S - Blows

~ Station: 8+900. 1.5m Lt cnz (j) z c E ~~
0 a per 300mm

I Visual Classification
0 0-

0
0 " "

,6", A?p~?lt ____ , .. ' , ______ , , __ , , , , ' , . ' , -- ,Q.-1-5
Very Stiff to Hard Brown SANDY CLAY

(CL-Dry to Moist) RS-1 0.61 NT NT

'\' , ,
, ..

BS-2 1.52 NT NT : : :
\

1.98 S-3 1.98 NT NT \
2 - --- - -EnifoTi30iTng- - - - - - - --

3

4

.
, ..

6

· .· .
7

, .
, .

8

· .· ,

9

~-=-==-=:- Water Level

De~~:wqr wa~~~;EncE?e~te j ~
NT ; Not Tested

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

Proiect No.: .::.01"'0c.:.0.::.34"'S:.:.A:-- _

~L-__..L__---L '-__..L~~__..wg

,---------,==========------,8SPEECIE ~
f-;-_----;=-LA""N~C<.;A=-"S':'S7'_"0"-'C~IA~T-'-=E'=S~=_--__1~

Log of Test Boring Number: 8-25 1J
f--"'-----------"'----------------I"'a;

Ellsworth Road
;;

!
~
!I

-- '

2-13-01

M, Polsky

D. Arwood

Heber Mining

Boring Date:
Field Engineerrrechnician:
Driller:
Contractor:

10



~ !Rig Type: CME-55 >-
~ IBoring Type:

~
OJ"=' E PenetrationHollow Stem Auger OJ ~ .c ~

0v
~ -OJ (ij ...... - U ~.§. "- .0 0. ...... 0. ~OJ~

'" OJ ::> Resistance~urface Elevation: N/A E E ::> - C
~ OJ 0 E -"'OJ 9-0~a. '" ::> o '" "'5: - Blowsz c E c:-~v tation: 9+300, 5m Rt (f)Z (f)

0 per 300mm0 u o~

0
Visual Classification " "

Very Stiff to Hard Brown SANDY CLAY
(CL-Dry) with Weak Calcareous

RS-1 0.61 7.8 1457.7Cementation

"\. .
1 ' , '

BS-2 1.52 NT NT
: .. \

\. :
2

1.98 S-3 1.98 NT NT \. : :
-- - - --EndoTSOnng -- - -- - - --

3

4

5

6

7

8

9

10
~

l----'-------'----l-----'---~~-~->--18

Mesa, Arizona

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

l'.~ect No.: 010034SA

SPEEOIE i
AN£:) ASSOCIATES ~

f-;-L-o-g-o--;f""T"""e-"'s7't"'B"'o""rin"'g""'7N7"u-"'m~bC"e"'-r"-: ~'::B"'-2:::-6;;-------1~
r-~'------~'----------___1~

§
c

!
u
~
~

__~__~~_J '

2-12-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:



- - - - - -IOnCfaT Bonng - - - - - - - L 8.lI--'R-'-'S"-."'3-+__1"".8"'3"+---'-'N.'.T_t-.'.N""T_+- \....'t--j

50

Penetration
Resistance

Blows
per 300mm

25o

NT

;§!_ 0

III ~­
~(l)­

::> - c-Ill(l)Ill>_
z>co

o

NT076

.<::: ~
- a.
~o Eo III

(f)

S-1

(l) ~_ (l)
a. .0
E E
III ::>
(f)z

BS·2 1.52 NT NT : -\:

CME-55

Hollow Stem Auger

N/A

9+700, 1.5m It

Visual Classification

Rig Type
Boring Type:

urface Elevation:
tation:

.6" Asphalt _ ; ,0,t~

"~~~~r~eiha~e~~~rise Brown CLiWEY' ' 0.21
SAND (SC-Dry)

1

o

2

~

c.
'"o

3 , , .
, , .

4

'i

6

7

8
: : : :.,. , , ,',

9

c-rC--7C"''''''''''' Water Level ----;=;cco:---

De9Jr~;Wqrwa~~~;Enc1"nte~~te 1i
NT = Not Tested

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

~
L-__...1...__--' .L..__....L.~~~~'---'@

SPE:E:OIE: i
f-;-_---;=-J.A~N~C)"'-J:.A...S~S':'"-"O"'c:;'"-"IA"'T........E~S'='--~ u

Log of Test Boring Number: B-27 §
t-~'----------'''-----------------i~

§
;;

I
u
.~

,~

'-'-P:..:r0::.li.=e.=ct.:....:..;Nc.;:o.;c.:'--0_1:..:0:..:0~3_4:..:S:..:.A'--_._. . "

2-13-01

M. Polsky

D. Arwood

Heber Mining

Boring Date:
Field Engineerrrechnician:
Driller:
Contractor:

10



nelralion
esistance
Blows
r 300mm

0 2S __so

0.61 8.3 1754.0

: :
1.52 NT NT

1.98 NT NT

BS-2

RS-1

~
~ ?:'-

Pe'" '"
0

~ "in E'" .c cu ..... -0..0 0.- 0. ~"'~ ro c OJ RE E E OJ ~ C - '"'" 0
~ro", "'-0 <.)

ro OJ 0 ro ro 5: ~ c. ~ rn(f)Z (f) Z c
0 - -""

U o- pe

CME-55

Hollow Stem Auger

NfA

10+100. 5m Rt

Visual Classification

Rig Type
Boring Type:
Surface Elevation:

tation:

Medium Dense Brown CLAYEY SAND
(SC-Dry) with Weak Calcareous
Cementation

1.98 S-3
2-1-""'-'ir- - - - - - -lOndo/BOnng - - - - - - - --

a

1

.ca.
"o

3
. ,

: : : ' : : : ' ,
: : : : : : : : :

4

I , • , , , I , •. . . , ,

, . ,
, , , '

.. : .

6

, , .
. ,

, , . ,

7 ... , ,,

, , , :
: : : ;
: ; : :

: : : . : : : : :
8 , , , , ,", '

• , , • , , , I •

9

----.-_,...-~.- Water Level _--,-,-=__
De~~~~Wa+wa~Z~;Enc1"nte~~te] i

NT = Not Tested

Ellsworth Road

Mesa. Arizona

Germann to 1/2 Mile N/o Elliot

Project No.: -=0-:..10:.:0-=3-:..4S::.:A~ _

~
L-__...L__--l L..__...L~~~~.......Jg

SPEECIE i
f-,-_---o~-"A:!.!N~C)<.,A""'S,.,S""-"O...,C"""'IA"'T.....E==S~_c_--__i~

Log of Test Boring Number: 8-28 §f--=='--=-'--'-=.::..==="--'-==='-----==-=-------<;:j
§
<;

I
u
l'
~,

2-13-01

M. Polsky

D. Arwood

Heber Minin9

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

10



"\' , . ,
" .

NT3.35 NTS-3

............... . _. __ ..... _..... __ .. _ 'L2,i:

3

4

"' Rig Type: CME-95 >-0; :oR <1> .", E Penetration-.; Boring Type: Hollow Stem Auger <1> ~
.<: ~

0

" -<1> (ij ... - U ~0..0 - 0. ~<1>~

'" <1> ::J Resistance0.0 urface Elevation: N/A E E ~o E ::J - C

l"-'
_ '" <1> 0..0 u

1'i '" ::J o '" "'s- e ~ 0, Blows
~ tation: 8+920, 5m Rt (f)Z (f) Z C

0 - -'" per 300mm0 u 0-

0
Visual Classification 0 25 "

Medium Dense Brown SILTY SAND
(SM-Dry)

S-1 0.76 NT NT
\: . ._. LQi: ' , , '. - .. - - - - - - - - . - - - - - - .. - . - - - - . - - - . - - ...

Hard Brown SANDY LEAN CLAY (CL-Dry)
, , .

with Moderate Calcareous Cementation
RS-2 1.68 NT NT

2

5

Very Dense Reddish Brown SILTY SAND
(SM-Dry) with Trace Gravel and Small
Cobbles S-4 488 NT NT 571:12'~

.:; 'D~~~~ 'B;o''';~ 'wEiLL GRAEiEiDsAND -.~Af! : : : : : : y:: :

6 /~ (SW-Dry) with Trace Gravel : : : : : : : : :
,'.

. . ' 6.40 S-5 6.40 NT NT :: : : . : . : :- - - - - -lOndoTEiOilng - - - - - - - - - f---"'-""----!--""''''+---''''-'--j--'-'-'---+-;-;--:-;---:---;-.-;--:-I

7

, , , , I •

, I , I , ' •

8
, , , I , , •

, , , ' , , ,

g

, " ~

--r;:~"",=,- Water Level _~~_----,

De~~wqr wa~~~;Enc111nte~~te Ji
NT = Not Tested

10

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:

6·17-99

M. Polsky

K. Heinrich

Heber Mining

SPEECIE
ANI:) ASSOCIATES

Log of Test Boring Number: 8-1:1999

Ellsworth Road

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

Proiect No.: 010034SA
- -



S-1 1.83 NT NT

2 ....... _.2J.3.- - - - - - - - - - - - .. - . - - - - - - - - _ .. - _.-
Medium Dense Brown SilTY SAND

(SM-Dry)

3 BS-2 3.05 NT NT

S-3 335 NT NT

_.. 3..9.6. " :
4 - - - - - - - - - - - ... - - - - - - - - - - .

Very Stiff Brown SANDY lEAN CLAY
(Cl-Dry)

S-4 4.88 NT NT
5

\
..

- - - - - - - - - . - - - - - - - - - - - ... - - - - - - . ...... __ .~A9.

,~ Very Dense Reddish Brown WEll ' . ,
" GRADED SAND (SW-Dry) With Clay

, , '

6
. c_

' ~U1~."

,'.
..~ 6.40 S-5 6.40 NT NT- - - - - -i:ndoTBOnng - - - - - - - - -

7
, .

. :

8

~ Rig Type CME-95 >-
'" Boring Type:

~
OJ "" E Penetration

~ Hollow Stem Auger OJ ~
.r:::: ~

0

- OJ CQ"-- (J ~
"- .0 - "- ~OJ-=- urface Elevation: N/A E E g-o E ::l - C .!2(1)::J Resistance

~
_ '" OJ ?-o ~c. '" ::l o '" "'S- Blows

'" tation: 8+765, 5m Rt Cf)Z Cf) Z C oS ~~0 per 300mm0 0 0-

0
Visual Classification 0 2S "

Medium Dense Reddish Brown CLAYEY ISAND (SC-Dry) with Weak Calcareous
Cementation

9

10

Ellsworth Road

Mesa, Arizona

Germann to 1/2 Mile N/o Elliot

SPEEOIE i
1--c-_~~~A",N~C,-,A""-"S,.,S"."O",C~IA",T-"--,,e=,S""- -l~

Log of Test Boring Number: B- 2:1999 ~
f-=='-..::.c...'.=.:...::==L:.==='---==----=::.:..:=-=----1~

§
<;

I
\!
~

!!,

6-17 -99

M. Polsky

K. Heinrich

Heber Mining

Boring Date:
Field EngineerfTechnician:
Driller:
Contractor:



',.\"
, , , , ,
I " ,

: 58/:12'~

0
'"", , , . , '

, ""
I " ,

, '. "
" '"
" '", , I , , ,

- . , , , ,NT

NT

NT4.88 NT

6.40 NT

3.35 NTS-4

S-5

640 S-6- - -- - -EndoTBOilng - -- - - - - --

;;;- Rig Type: CME-95 c_~ ~
;; Boring Type: Hollow Stem Auger Q) ~ .c ~

0 Q)'- E Penetration
~ -Q) rn~- u ~ Il ~ a. .0 - a. ~Q)-

I1l Q) :J Resistance
"-0 Surface Elevation: NfA E E ~o E :J - C i

~ ~...J

_ ro Q) 9-0 ~

I
a. I1l :J o I1l 11lS:- Blows

(/)Z z C E ~~'" tation: 8+615, 5m Rt (/) 0 per 300mm0 0 0-

0
Visual Classification 0 2S so

Very Stiff Brown SANDY SILT (ML-Dry) , ' .

S-1 0.76 NT NT . " ,

_. ___ .. _.. ___ .9_9.1. .\f. . - - - - - - - - - - . - - - - - - - - ..
1 Hard Brown SANDY LEAN CLAY (CL-Dry) , , , , , '

with Moderate Calcareous Cementation ' , , , . ,

B8-2 1.52 NT NT " ,,'

7
, ,. ,

8

9

--cc....-.,.....,- Water Level

~~1wqr wa~~~;Enc€nte~~te _J ~
NT = Not Tested

Germann to 1/2 Mile N/o Elliot

Mesa, Arizona

Ellsworth Road

010034SAJ:'foject No.:

~'--__--'---__-'- '--__~~~~~...o....Jg

,--------.;=========~---__,25PEEOIE ~
f---;-_----;=-~A'-!N~g'c'A~S~S~O~C!!!.I"'A"-T.......,E'::S~=__:_=o_::__I~

Log of Test Boring Number: 8-17:1999 ~
f--==c..::..:....:..=.:....:::=:.:..:.;;'....:...:===--=---'-:....:..::..::..::..:....----1~

M
8
<;

~
~
~,

6-18-99

M. Polsky

K. Heinrich

Heber Mining

Boring Date:
Field EngineerlTechnician:
Driller:
Contractor:

10



~

TABULATION OF TEST DATA
PARTICLE SIZE DISTRIBUTION ATIERBERG....

E Z (Percent Finer) LIMITS
W.... >- WC. z

i= 0 !::: ~ =:l
00 2 ...I

W U Z ~ <0:: 0:: ...I 0:: ~ W :; X 00 > III
~~

W W C. W Cl u W C. ~ ::I z01 0::0 OJ OJ :;; .... .;; :0 W W W W Cl 0 Q) 0 U 0W >- !::: -~
:;; :;; < < ;; ~ > > W > > Z 0 Cl Q) !!?. i==:l C. 0:: ()

W > W W !::: :;; M W >-E W ...I
Z =:l >- 00 3: ~ !!:! >- (5 <Z ~ Cl ~ W

~ - .... ~; W Cl
0:: Z .... u.. ...I 0 0- 00 00 00 00 ...I !::: .. < -c: .... 00 ~!::: 0 W 00 ~Q) < 0::0 W W < ~

'" E E E E ...I U U W ...I ~0 U E E =:l W .... u u.. ...I Cl
OJ C. ...I ...I :r 0:: C < E E E E Cl i= i= 0 00c. c. ~ ...I 0:: 00' ...I W
::::! .... :;; :;; .... =:l ~ ...I Cl 10 10 E 0 0 =:l 00 00 < 0:: -E =:l :r u.. 00

00 c. .... u C. .... N 0 10 0 < < OO.s::. <0 W < < W < ~ , .2 C! "': C! ": .,; 0 > 0 00 U Z~

Z g ...I ...I :r W o ...I
00 .... 00 00 Cl Z ~ 0 0 N .. .... ::J c. c. 0:: U 0. 0::_ ~ ~ =:l U0 0

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 17.8 1460.9 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 22.4 1390.4 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 14.6 1552.2 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 7.6 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 1486.5 NT NT NT NT NT NT NT NT NT NT NT NT NT

B- 8 RS-3 RING 3.35 14.0 1611.5 NT NT NT NT NT NT NT NT NT NT NT NT NT

B-8 BS-4 BULK 4.57 NT NT 59 75 85 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 75mm. Refer to the Ellsworth Road
actual bormg logs for the possibility of cobble and boulder sized materials. Germann to 1/2 Mile Nlo Elliot SPEECIE
NT=Not Tested Mesa, Arizona AND ASSOCIATES
Sheet 1 of 3 Project No. 010034SA
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TABULATION OF TEST DATA
PARTICLE SIZE DISTRIBUTION ATTERBERG

l-

E Z (Percent Finer) LIMITS
W
I- >- Wa. z !::i= 0 ~ ~

(J) " -'
W U Z 0; - <::ll: ll: -' ll: l' W ::;; X (J) > (/l

~ :::;- W W a. W 0 u W a. - zIII Cl :0 0 ll: '" 00 III :;: I- .~ >- W W W W
!::

0 - ~ 0
<.? :;: :;: W <:: <:: ~

~ > > W > > Z 0 0 '" ~ i=~ a. ;: ll: u W W > W W !:: :;: M W >-E W -'
Z ~ >- (J)

~ 0 " W >- - I- W 0 0 <::z z I- " (J) (J) (J) (J) :;: :J !:: '" 1-::::
~ll: u.. -' C a. <:: -<: I- (J)

!:: 0 W (J)

~'" <:: ll:0 W W <:: '0 U U> E E E E -' U U W -' -' 0 u..
III a. -' -' :I: ll: C <:: E E E E E E 0 i= i= ~ W I-U u..

0 (J)a. a. l! -' ll: (J)' -' W
l- I- ~ " -' '" '" E 0 0 (J) (J) -E ~ :I: !!; (J)-' :;: :;: Cl ~ <:: ll:(J) a. I- u C:- .2 .... N 0 '" '=! <:: <:: (J)r. U <::<5 <:: <:: W <:: Q; '=! "': ": 0 > 0 (J)

ZW
~ g '=! '" -' -' :I: W o -'(J) I- (J) (J) 0 Z fl;. 0 0 N ... .... :J a. a. ll: U Co ll:~ ~ ~ ~ U0 •

B-10 B5-4 BULK 4.57 NT NT 74 90 96 98 100 29 16 13 25 22 NT NT NT NT CL

B-12 R5-3 RING 3.20 10.1 1467.3 NT NT NT NT NT NT NT NT NT NT NT NT NT

B-12 85-4 8ULK 4.57 NT NT 37 57 74 90 100 30 21 9 NT 41 NT NT NT NT 5C

B-13 R5-3 RING 3.35 NT NT NT NT NT NT NT NT NT NT NT NT NT NT NT

B-13 B5-4 BULK 4.57 NT NT NT NT NT NT NT NT NT NT NT 9 2880 0.0035 0.0068

B-14 B5-2 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 96 100 24 16 8 NT 33 NT NT NT NT CL

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

8-16 R5-4 RING 3.35 10.6 1673.9 NT NT NT NT NT NT NT NT NT NT NT NT NT

B-17 B5-2 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 R5-1 RING 0.61 12.6 1768.4 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 16 10 42 32 NT NT NT NT CL

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-l RING 0.61 11.9 1557.0 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 Ellsworth Road
actual bonng logs for the possibility of cobble and boulder sized materials. Germann to 1/2 Mile Nlo Elliot SPEECIE
NT=Not Tested Mesa, Arizona ANI:) ASSOCIATES
Sheet 2 of 3 Proiect No. 010034SA



TABULATION OF TEST DATA
PARTICLE SIZE DISTRIBUTION ATTERBERG

~

.s z (Percent Finer) LIMITS
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~ W > W W !::: ;;; M W >-E Wz :::l :::l >- en 5: i:' C ~

W >- - W C 0 «
12 z z ~ u.. " en en en en ::;; ....J !::: co ~ 1- ..

~ U..J 0 W 0- en « -c: 12 en
0 !::: W W 0 « '0 u ~ E E E E ::; u u W ....J ~'" « ....J C ~E E :::l W ~u u..m 0.. ....J ....J I 0::

" <{ E E E E c i= i= ....J 0 W en
~

0.. 0.. ~ :::l ....J ~ E en en ....J 0:: en' I en....J ::;; " '" '" '" 0 0 :::l « 0:: -E :::l u..en ::;; 0.. ~ e "; 2 .... N 0 '" ~ « « en.r:. en u «0 W « « W « " ~ "': ~ ": 0 ....J ....J > 0 I W o Z ....JZ ~ '"en ~ en en c z '!:. 0 0 N .. .... ::; 0.. 0.. 0:: U C- o::_ ~ ~ :::l U0 0

8-21 85-2 8ULK 1.52 NT NT 56 81 93 97 100 26 14 12 22 29 NT NT NT NT CL

8-22 RS-2 RING 1.83 11.8 1492.9 NT NT NT NT NT NT NT NT NT NT NT NT NT

8-22 85-3 8ULK 3.05 NT NT 66 90 97 99 100 32 16 16 NT 21 NT NT NT NT CL

8-23 5-1 SPT 0.76 NT NT 56 79 90 95 100 37 18 19 36 22 NT NT NT NT CL

8-24 RS-2 RING 1.83 17.1 1659.5 NT NT NT NT NT NT NT NT NT NT NT NT NT

8-24 85-3 8ULK 3.05 NT NT NT NT NT NT NT NT NT NT NT 8.2 1200 0.01 0.0078

8-25 85-2 8ULK 1.52 NT NT 57 71 83 92 100 29 15 14 NT 26 NT NT NT NT CL

8-26 85-2 8ULK 1.52 NT NT 54 84 94 96 100 28 17 11 24 31 NT NT NT NT CL

8-26 RS-1 RING 0.61 7.8 1457.7 NT NT NT NT NT NT NT NT NT NT NT NT NT

8-27 85-2 8ULK 1.52 NT NT 47 70 89 96 100 25 14 11 NT 34 NT NT NT NT 5C

8-28 85-2 8ULK 1.52 NT NT 45 63 78 87 100 26 15 11 35 35 NT NT NT NT 5C

8-28 R5-1 RING 0.61 8.3 1754.0 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 Ellsworth Road
actllal bonng logs for the possibility of cobble and boulder sized materials. Germann to 1/2 Mile N/o Elliot SPEECIE
NT;Not Tested Mesa, Arizona ANI:) ASSOCIATES
Sheet 3 of 3 Project No. 010034SA



TABULATION O"P TEST DATA
PARTICLE SIZE DISTRIBUTION ATIERBERG

~- Z (Percent Finer) LiMITS.§.. W
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B-2:1999 5-1 5PT 1.83 NT NT 50 72 91 95 100 33 16 17 NT 26 NT NT NT NT 5C

B-17:1999 B5-2 BULK 1.52 NT NT 63 88 98 100 100 30 18 12 NT 26 NT NT NT NT CL

Sieve analysis results do not include material greater than 75mm. Refer to the Ellsworth Road
actual bonng logs for the possibility of cobble and boulder sized materials. Germann to 1/2 Mile N/o Elliot SPEECIE
NT=Not Tested Mesa, Arizona ANI:) ASSOCIATES
Sheet 1 of 1 Project No. 010034SA



CONSOLIDATION TEST
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BORING B· 7

SAMPLE No. R5-4

Sample inundated at end of lesl at 105 kPa

PROJECT Ellsworth Road· Germann to 1/2 Mile N/o Elliot JOB NO. 010034SA
DATE 2/12/01

SPEECIE
AND ASSOCIATES



CONSOLIDATION TEST
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BORING B- 9

SAMPLE No. RS-2

Sample inundated at end of lest al10S kPa

PROJECT Ellsworth Road· Germann to 1/2 Mile N/o Elliot JOB NO. 010034SA
DATE 2/12/01

SPEEOIE
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, SWELL TEST DATA
MAXIMUM OPTIMUM REMOLDED INITIAL FINAL CONFINING

BORING or SAMPLE
DRY DENSITY

PERCENT
LOAD

TOTAL
MOISTURE DRY DENSITY MOISTURE MOISTURE

TEST PIT No. DEPTH, (m) COMPACTION SWELL ('!oj
(kg/cu m) CONTENT ('!oj (kg/cu m) CONTENT ('!o) CONTENT ('!o) (kPa)

B- 8, BS-4 46 1726.8 17.4 1651.7 157 956 22.4 4.79 2.9

B-25, BS-2 1.5 1954.3 11.3 1867.9 9.4 95.6 15.3 4.79 2.8

Ellsworth Road

Germann to 1/2 Mile N/o Elliot 5PEECIE
Mesa, Arizona ANI:) ASSOCIATES

Sheet 1 of 1 Project No. 010034SA



SWELL TEST DATA
MAXIMUM OPTIMUM REMOLDED INITIAL FINAL CONFINING ..

BORING or SAMPLE PERCENT
LOAD

TOTAL
DRY DENSITY MOISTURE DRY DENSITY MOISTURE MOISTURE

TEST PIT No. DEPTH, (m)
(kg/cu m) CONTENT ("!o) CONTENT ("!o)

COMPACTION
CONTENT ("!o) (kPa)

SWELL ("!o)
(kg/cu m)

8-17:1999.8S-2 1.5 1781.3 14.8 16981 13.0 95.3 21.6 4.79 4.0

Ellsworth Road

Germann to 1/2 Mile N/o Elliot SPEEOIE
Mesa. Arizona AND ASSOCIATES

Sheet 1 of 1 Proiect No. 01 0034SA



MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 112 Mile N/o Elliot

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

METHOD OF COMPACTION: D698A

SAMPLE DEPTH: 1.83 (m)

PROJECT NO.: 010034SA

DATE: 2/12/01

LABORATORY NO.: E7474

LIQUID LIMIT:

CLASSIFICATION: ML

NP PLASTIC LIMIT: NP

ASTM SOIL DESCRIPTION:

PLASTICITY INDEX:

SANDY SILT

NP

MAXIMUM DRY DENSITY: 111.4 PCF

(SI) MAXIMUM DRY DENSITY: 1784.5 kg/cu m OPTIMUM MOISTURE CONTENT: 15.2%

2,000
1--++-+-+-f-++-+-+-I--++-+-+-N-+-+-+-f-++-+-+-f-++-+-+-.I--t-H-+-++-+-H-1

1,960 H-+-+--1-+-+--H--++-I-+-+--H-t-'-t-H--+--H--++-H--++-I-t-+-+--1-++-+--t-++-1

1,920 I--t+-H-+-H-I-+-I++-1H-+-I--t-tf\.-'t-f\.-H++-1H-+-H-+--H-++-1H-+-H-H

1,880H+-1I-+-f--I-+-f--I-+-f--I-+-+--f-+--+-+--++-"""I'\-+-t-+-+-t-+-+-+-+-+-t-+-+-t-+-+-+-+-1

I"
1,840H-+-+-+++-t-l-+-t-++-H-+-+-+-t-+-+-t-t-I-'+-+-1H-+-H-t-+-+++-1H-+-H

I\,

E
~

"? 1,800rn
~

>- 1,760>-
(ij
z
w
0 1,720>-a:
0

1,680

1,640

1,600

1,560

1,520
5.0 10.0

:/

15.0 20.0

I .

25.0
MOISTURE CONTENT (%1

SPEECIE
AND ASSOCIATES



MOISTURE-DENSITY RELATIONS

17

PROJECT NO.: 010034SA

DATE: 2/13/01

LABORATORY NO.: E7503

PLASTICITY INDEX:

SANDY LEAN CLAY

SAMPLE DEPTH: 4.57 (m)

Ellsworth RoadPROJECT:

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

BORING NO.: B- 8 SAMPLE NO.: BS-4

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 34 PLASTIC LIMIT: 17

CLASSIFICATION: CL ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 107.8 PCF

(SI) MAXIMUM DRY DENSITY: 1726.8 kg/cu m OPTIMUM MOISTURE CONTENT: 17.4%

1,920 \.I-+++++-++-J--+-'+-,,++++-++-J-++-++-J-++-++-J++-++-J-++-++-J++-t
1,8801-++-+-++-H-++-,-*\.+-+-+-+--H-++-iH-+-I-++-H-+-+-+-+--H-I---H-++-l-I

\..

1,800

1,760
E
~

1,720"!
0>
~

>- 1,680l-
Ui
Z
W
0 1,640>-a:
0

1,600

1,560

1,520

1,480

1,440
10.0 15.0 20.0

1"-

25.0 30.0

MOISTURE CONTENT ('I.)

SPEECIE
AND ASSOCIATES



MOISTURE-DENSITY RELATIONS

SAMPLE DEPTH: 4.57 (m)

PROJECT NO.: 010034SA

DATE: 2/12/01

LABORATORY NO.: E7526

PROJECT: Ellsworth Road

LOCATION: Germann to 112 Mile N/o Elliot

BORING NO.: B-12 SAMPLE NO.: BS-4

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 30 PLASTIC LIMIT: 21

CLASSIFICATION: SC ASTM SOIL DESCRIPTION:

MAXIMUM DRY DENSITY: 107.5 PCF

(51) MAXIMUM DRY DENSITY: 1722.0 kg/cu m

PLASTICITY INDEX:

CLAYEY SAND

OPTIMUM MOISTURE CONTENT: 17.6%

10

1,920 "-
H-++-+-t-++-f-+-,H+-1H-++-+-H-+-+-+-t-++-f-l-t-++-+-+-H-++-+-H--f

1,8801-++-j1-+-I-1-+-I-1-+'*-1-++-+-++-1-++1-++-1-++-jH-+-l-++-+-+-+-+-+-+-+--1,

IA ~

1/
1/ "-• ,

~ '"1'-.

1,800

1,760
E
0

1,7200en
""-
>- 1,680l-
e;;
Z
W
0 1,640
>-a:
0

1,600

1,560

1,520

1,480

1,440
100 15.0 20.0

MOISTURE CONTENT ('I.)

25.0 30.0

SPE:E:OIE
AND ASSOCIATES



MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road PROJECT NO.: 010034SA

LOCATION: Germann to 1/2 Mile N/o Elliot DATE: 2113/01

BORING NO.: B-15 SAMPLE NO.: 8S-2 SAMPLE DEPTH: 1.52 (m) LABORATORY NO.: E7541

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 24 PLASTIC LIMIT: 16 PLASTICITY INDEX: 8

CLASSIFICATION: CL ASTM SOIL DESCRIPTION: SANDY LEAN CLAY

MAXIMUM DRY DENSITY: 117.4 PCF

(SI) MAXIMUM DRY DENSITY: 1880.6 kg/cu m OPTIMUM MOISTURE CONTENT: 12.9%

2,000
H-+-+-1--+-+-H-+-t-t-t-+-+-P<t--+-+-1-++-H-+-t-t-t-+-+-1t-+-+-H-+-t-t-t-+--1

1,960 H-+-+-1--+-+-H-+-t-t-t-+-+-f-+Y-+-1-++-H-++-t-t-+-+-1t-+-+-H-++-t-t-+--1

• 1"-

1,920

1,880

1,840
E
"~ 1,800
~

~ 1,760
iiiz
w
0 1,720>-

'"0
1,680

1,640

1,600

1,560

1,520
5.0

1/

10.0 15.0

MOISTURE CONTENT (%)

20.0 25.0

SPEEOIE
ANC> ASSOCIATES



MOISTURE-DENSITY RELATIONS

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

BORING NO.: B-18 SAMPLE NO.: BS-2

METHOD OF COMPACTION: D698A

PROJECT: Ellsworth Road

SAMPLE DEPTH: 1.52 (m)

PROJECT NO.: 010034SA

DATE: 2/12/01

LABORATORY NO.: E7552

ASTM SOIL DESCRIPTION:

LIQUID LIMIT:

CLASSIFICATION: CL

31 PLASTIC LIMIT: 15 PLASTICITY INDEX:

SANDY LEAN CLAY

16

MAXIMUM DRY DENSITY: 111.9 PCF

(SI) MAXIMUM DRY DENSITY: 1792.5 kg/cu m OPTIMUM MOISTURE CONTENT: 14.1%

2,000
I-+--H-+-I-+-+t-+I-+-H-+-N--H-+-I-+-H-+I-++t-++-++-f-++-+-I--H-I

1,9601-+-f-t-+-+-+-++-H-+-HH--f-P+--f-t-+-+-+--I++-+-+-HI-I--f-t-+-+-+-+-+-1--H

1,920H-+-+-++-+-++-f-+-+--IH--+--I-++-t+f'.-+-t+H+H+H-+-H--+-H--+-H--l

1,8801-+-+-+-++-HH--HI-+-1--t-+-+-t-+-+-+--I--+"",-H-+-HH--f-t-+-+-+--I+-H-+-f-H

"1,840H-+-+-+-++-t-+-HI-++-+-+-+-H-+-+-+-++-t,&-HH-+-H-+-H-++-t-++-H
~

~ 1,800 HH-++++-HH-+-+-+-+--H-++++-HH-+-+-+'.f-f'.-+++-HH-++-+-+-+--H--l

~ ~ ~ ~
>- 1,760H-++H-+++-1H-++-1f--t--/7''t-cf--t+-t-H++H-++H-+++-1f--t++H-I
~ ~z

~ 1,720H-+++-H-I-++H-I---\7"/+-H -+++-H -++-I-+--+-+-H-+++-H-++-+-+-H
&
o

1,680f-++-f-++-H-+-H-+-I-+-+-l-+H+H++-+-+-+-++-+-++-+-+++-+-+-+-+--1

1,640H-+-H-+--H-++-lH-+-H--+-+-+-+-H-+--H-++-t-++-H--+-+-+-+--H""+-+-H

1,6001-+-+-t-+-+-+-+-+-HH--f-I-+-f-t-+-f-t-+-+-+-++-HH--f-I-+-f-t-+-+-+-+-+-1--N

1,560f-++-f-+-+--If-+-+--IH-+-l-++-t++-+-+-+-+-+-H-+-+-++-+-++-+-++-+-++-+-+--f

1,520 ';;-'-...J................J.....J......L--'-~-;:;-...J...-'I-I..-'-I-I.....J....':;-;:1--;;-.J......L--'-.J......L--'-...J...-'~~ ............J.....J......L--'--'-';;-;!
5.0 10.0 15.0 20.0 25.0

MOISTURE CONTENT ('!o)

SPEECIE
AND ASSOCIATES



MOISTURE-DENSITY RELATIONS

PROJECT NO.: 010034SA

DATE: 2/12101

LABORATORY NO.: E7558

PROJECT: Ellsworth Road

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

BORING NO.: B-20 SAMPLE NO.: BS·2 SAMPLE DEPTH: 1.52 (m)

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

(SI) MAXIMUM DRY DENSITY: 1842.1 kglcu m OPTIMUM MOISTURE CONTENT: 13.7%

2,000
H-+-+-+-+-++-J-++++H-W-J-H-+-+-+-H-+-+-+-+-++-J-+-+-++-J-+-+-+--1

1,960 H-+--+-f-+-+-+-t-++-+-+--+-+-f-+'-d-+-t-++-+-+--+-+-t-+-+-+-tf-++-+-+--+-+-f-+-+-I

1,920H-+-t-++-t-++-+-++-t-++-t-++I-'t-I'\+-H-+-H-+-H-+-II-++-+-++-+-++-+--l

1,880f-++-f-++-f-++-f-++-f-++-f-++-f-+-tl'\-+f\+--+-+-+--+-+-+--+-+-+-++-f-++-f-+-+-l

1"-
/

/

/
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E
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Z
W
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MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

LOCATION: Germann to 1/2 Mile Nfo Elliot

PROJECT NO.: 010034SA

OATE: 2/12/01

BORING NO.: B-22 SAMPLE NO.: BS-3 SAMPLE DEPTH: 3.05 (m) LABORATORY NO.: E7566

METHOD OF COMPACTION: D698A

LIQUID LIMIT: 32 PLASTIC LIMIT: 16 PLASTICITY INDEX: 17

CLASSIFICATION: CL ASTM SOIL DESCRIPTION: SANDY LEAN CLAY

MAXIMUM DRY DENSITY: 110.6 PCF

(51) MAXIMUM DRY DENSITY: 1771.6 kg/cu m OPTIMUM MOISTURE CONTENT: 14.8%

2,000
H-+-+---+--+-+-H-+H-Hl-t-W---+--+-++-+-++-+-H-+H-t-I-+H-t-ll-t-H-J

1,960H-f-H-++-1-++-H-f-H-+-f"'d-++-H-f-H-++-1+-Hf-++-I-+-f-H-4-+-ti',

1,920H-f-H-+-+-1-+-HH-f-H-+--H-+i','i,-+-H-++-II-+-J-I-+-+-H-+-+-1-+-H-+-l
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MOISTURE-DENSITY RELATIONS

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

BORING NO.: B-25 SAMPLE NO.: BS-2

METHOD OF COMPACTION: D69BA

PROJECT: Ellsworth Road

SAMPLE DEPTH: 1.52 (m)

PROJECT NO.: 010034SA

DATE: 2113/01

LASORATORY NO.: E7577

LIQUID LIMIT:

CLASSIFICATION: CL

29 PLASTIC LIMIT: 15

ASTM SOIL DESCRIPTION:

PLASTICITY INDEX:

SANDY LEAN CLAY

14

MAXIMUM DRY DENSITY: 122.0 PCF

(51) MAXIMUM DRY DENSITY: 1954.3 kg/cu m OPTIMUM MOISTURE CONTENT: 11.3%
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MOISTURE-DENSITY RELATIONS

PROJECT: Ellsworth Road

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

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

METHOO OF COMPACTION: D698A

SAMPLE DEPTH: 1.52 (m)

PROJECT NO.: 010034SA

DATE: 2/13/01

LABORATORY NO.: E7584

LIQUID LIMIT:

CLASSIFICATION: SC

25 PLASTIC LIMIT: 14

ASTM SOIL DESCRIPTION:

PLASTICITY INDEX:

CLAYEY SAND

11

MAXIMUM DRY DENSITY: 119.9 PCF

(51) MAXIMUM DRY DENSITY: 1920.6 kg/cu m OPTIMUM MOISTURE CONTENT: 12.1%
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MOISTURE-DENSITY RELATIONS

BORING NO.: B-17:1999 SAMPLE NO.: BS-2

PROJECT:

LOCATION:

Ellsworth Road

Germann to 1/2 Mile Nlo Elliot

SAMPLE OEPTH: 1.52 (m)

PROJECT NO.: 010034SA

DATE: 6/18/99

LABORATORY NO.: S7063

METHOD OF COMPACTION:

LIQUID LIMIT:

CLASSIFICATION: CL

30

D698A

PLASTIC LIMIT: 18

ASTM SOIL OESCRIPTION:

PLASTICITY INDEX:

SANDY LEAN CLAY

12

MAXIMUM ORY DENSITY: 111.2 PCF

(SI) MAXIMUM DRY OENSITY: 1781.3 kg/cu m OPTIMUM MOISTURE CONTENT: 14.8%
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SHEAR TEST DIAGRAM
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Specimen Identification Cohesion, kPa Friction Angle .}?,g~ MCO/O

• B-6 10,0 11.5 34.0 1382.4 9.8

~ 8-9 5.0 3.5 42.0 1448.6 10.7

& 8-13 10.0 3.8 58.0 1811.2 10.7
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TABULATION OF CORRELATED R-VALUES - All Samples

ot-~ o/l l1. W ~ ~ W f-
zf- OW > _f- «-0

;;!<.'JO:: w W -x w(I)« W(I)wOW --' ~w
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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 53 17 25 40
B- 7 7 12 47 6 41 50
B- 8 10.1 15 59 17 23
B-10 10.1 15 74 13 22 25
B-12 10.5 15 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 33 42
B-20 0.5 5 48 15 29
B-21 0 5 56 12 29 22
B-22 .~ 5.1 10 66 . 17 21
B-23 1 2.5 56 19 22 36
B-25 0.5 5 57 14 26
B-26 0 5 54 11 31 24
B-27 0.5 5 47 11 34
B-28 0 5 45 11 35 35

Nt - 12
Ne= 21
Rt = 35
Re = 31
crt = 13
cre = 8

SVF= 1

Rmean = 32

MR = 18,820 psi


