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1 INTRODUCTION

1.1 GENERAL

This report presents the results of our geotechnical engineering services for the proposed

MC-85 (Buckeye Road) roadway improvements from 107th Avenue to 75th Avenue in Maricopa

County (Phoenix), Arizona. The approximate location of the site is shown on the Site Vicinity

Map (Figure I-1).

The recommendations contained in this report are subject to the limitations presented in the

‘Limitations’ section of this report. In addition, as a member of ASFE (The Association of

Engineering Firms Practicing the Geosciences), we included a brochure prepared by ASFE in

this report. We recommend that all individuals using this report read the limitations along with

the accompanying ASFE document.

1.2 PROJECT DESCRIPTION

MC-85 (Buckeye Road) from 107th Avenue to 75th Avenue is planned to be adopted by the City

of Phoenix. As part of the adopting process, MC-85 will undergo some construction in order to

meet the City of Phoenix roadway specifications. The proposed roadway improvements will

include the construction of a continuous 5-lane section with mostly a lowered finished grade and

also underground storm-drain improvements.

We understand that a Portland cement concrete pavement (PCCP) roadway was constructed

within the MC-85 right-of-way in the 1930s. The PCCP roadway was comprised of adjacent

PCCP slabs measuring 6-feet wide by 16-feet in length. The total width of the PCCP roadway

at the time it was constructed was approximately 18 feet (consisting of 3 adjacent 6-foot wide

slabs). We understand the PCCP roadway was buried at a later date by the construction of a

newer asphalt concrete (AC) pavement. Specific information documenting the existing

pavement structure (including the buried PCCP) were not available at the time of this report.

Based on relatively recent boring/coring log data from other consultants, we understand the

depth of the PCCP roadway varies from immediately underneath up to a few feet beneath the

AC pavement structure.
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Our engineering services included site reconnaissance, review of historical aerial photographs

and previous geotechnical reports, subsurface explorations and geophysical surveys, pavement

coring, soil sampling, field and laboratory testing, engineering analyses, and preparation of this

report. The purposes of our engineering services at the site were to obtain data in an effort to

better delineate the extents (widths, lengths and depths) of the buried Portland cement concrete

pavement, explore the subsurface conditions for the proposed storm drain line, perform

percolation testing for the proposed storm-water retention basins, and consolidate the pavement

design information from previous reports.

As part of our engineering services, Kleinfelder reviewed geotechnical and pavement design

reports previously prepared by other consultants for the site. These reports were provided to

Kleinfelder by MCDOT. These previous reports are included as appendices throughout the

different sections of this report. Where appropriate, the data presented in these reports was

relied upon and used for the preparation of this report. The following is a list of the reports

provided by MCDOT for this project:

 Mactec, Report of Geotechnical Evaluation, MC85 (Buckeye Road), 107th Avenue to
91st Avenue, Maricopa County, Arizona (Mactec Project No. 4975-03-1401, report dated
June 17 and revised October 23, 2003).

 DMJM Harris/AECOM, Pavement Design Report, MC 85, 107th Avenue to 91st Avenue,
Maricopa County, Arizona (DMJM Harris Project No. 6490.0000, report dated April 25,
2006).

 DMJM Harris/AECOM, Stormwater Detention Basin Percolation Testing and Earthwork
Factor Estimates, MC 85 (Buckeye Road), 107th Avenue to 91st Avenue, Maricopa
County, Arizona (DMJM Harris Project No. 6490.0000, report dated November 8, 2006).

 Ninyo and Moore (N&M), Geotechnical Evaluation, MC-85 Roadway Improvements,
75th Avenue to 91st Avenue, Maricopa, Arizona (N&M Project No. 601301002, report
dated September 28, 2010).

1.3 SITE DESCRIPTION

At the time of our field exploration along MC-85, the site consisted of an AC paved roadway

divided into 2 travel lanes each way. The lanes along the site alternated between 5 lanes (2

lanes each way with a center median/turn lane) and 4 lanes (2 lanes each way) with the center

median/turn lane transitioning from a full width center turn lane to just a stripe dividing the east

and west travel lanes. As previously mentioned, future plans include construction of a

continuous 5-lane section across the site.
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The site was bounded by private properties. The majority of the properties adjacent to the site

along the south consisted of agricultural land; and the properties adjacent to the site along the

north consisted of agricultural land, industrial facilities and commercial properties. A dirt and/or

gravel shoulder with variable widths was typically observed adjacent to the AC paved roadway

where the site was bounded by agricultural land. We observed several concrete-lined irrigation

canals adjacent to the edge of the right-of-way along the edge of the agricultural land. In areas

of the site bounded by an industrial facility or commercial development, the AC paved roadway

generally included improvements of curb, gutter, sidewalk and landscaped areas. The following

are pictures of MC-85 (Buckeye Road) taken facing east and west along the south side of the

roadway. The pictures were taken near major crossroads (at the end of each mile along the

site) starting from the west end of the project.

Picture 1 – Near 107th Ave.; Facing East Picture 2 – Near 99th Ave.; Facing West

Picture 3 – Near 99th Ave.; Facing East Picture 4 – Near 91st Ave.; Facing West
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Picture 5 – Near 91st Ave.; Facing East Picture 6 – Near 83rd Ave.; Facing West

Picture 7 – Near 83rd Ave.; Facing East Picture 8 – Near 75th Ave.; Facing West

1.4 PRIVATE PROPERTY ACCESS

The site of the MC-85 project is approximately 4 miles long, extending west to east from 107th

Avenue to 75th Avenue. MCDOT provided to us a list with the contact information of 68 private

property owners adjacent to the site. The private properties located adjacent to the site totaled

approximately 78 parcels. As directed by MCDOT, Kleinfelder requested access to these private

properties by mailing the property owners a letter titled Roadway Engineering Work, Along MC-

85 (Buckeye Road), From 107th Avenue to 75th Avenue, Maricopa County (Phoenix / Tolleson),

Arizona (dated September 24, 2012). We received a response to our letters providing

authorization to access approximately 28 parcels. Where requested by the property owners,

Kleinfelder coordinated the field work with the property tenants. We did not receive authorization

to access the remaining parcels, either by not receiving a response to our letter, or a response

was received indicating no authorization to access. Kleinfelder located the work areas along
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existing right-of-way property or on private properties with authorized access. Some of the

proposed work areas were not accessible. Detailed information describing the work Kleinfelder

performed is presented in the following sections of this report.
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2 HISTORICAL AERIAL PHOTOGRAPH REVIEW

2.1 GENERAL

Kleinfelder reviewed aerial photographs as part of our services for the project. The historical

aerial photograph review was performed in an effort to identify possible agricultural waste areas

that may be within the proposed right-of-way for the project. In addition, the aerial photographs

were also reviewed in an effort to aid in locating, where possible, the limits of the Portland

cement concrete pavement (PCCP) buried across the site.

2.2 HISTORICAL AERIAL PHOTOGRAPH SOURCES

The sources used by Kleinfelder to obtain aerial photographs of the site were Cooper Aerial

Surveys Co. (Cooper Aerial), the United States Department of Agriculture - Farm Service

Department - Aerial Photography Field Office (USDA-FSA-APFO), and the Flood Control District

of Maricopa County (FCDMC).

The aerial photographs of the site obtained from Cooper Aerial that Kleinfelder observed were

dated 1961, 1978, 1984, 1986 and 1999. The aerial photographs of the site obtained from the

USDA-FSA-APFO that Kleinfelder observed were dated 1958, 1964 and 1970. The aerial

photographs observed from the FCDMC (website) were dated 1937, 1949, 1959, 1969, 1979,

1992-93, 1996-97, 1998-99, 1999-00, 2000-01, 2001-02, 2002-03, 2003-04, 2004-05, 2005-06,

2006-07, 2007-08, 2008-09, and 2009-10. The Maricopa County Assessors Web Site and

Google Earth Pro were also used to observe more recent aerial photographs of the site.

2.3 OBSERVATIONS

Selected aerial photographs obtained from the FCDMC website and Google Earth Pro were

compiled for each of the 4 miles along the project and are presented in Figures H-1 through H-

4. The aerial photographs presented on Figures H-1 through H-4 include red outlines in areas

where features were observed to no longer be present on the aerial photograph when compared

to an older aerial photograph. At selected areas with a red outline, Borings F1, F2, SD12 and

SD13 were drilled to explore the subsurface conditions as part of our field investigation for the

proposed storm drain line. Detailed information on these borings is presented in the storm drain
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line section of this report. At the locations of Borings F1, F2, SD12 and SD13, fill soils underlain

by native soil deposits were encountered, and evidence of agricultural waste was not observed.

Figures H-5 and H-6 indicate the approximate location of Borings F1, F2, SD12 and SD13,

followed by Appendix H-A with the logs for these borings. Based on our observations of the

aerial photographs reviewed, agricultural waste areas were not observed adjacent to the

proposed right-of-way of the site.

Several of the red outlines marked on Figures H-1 through H-4 were located in areas where it

appears relatively small building structures were removed. At these areas, we anticipate

(possibly abandoned) features such as underground utility lines and their trenches servicing the

previous structures may still be present near the area of the proposed right-of-way. Some of

these previous building structures may have also included septic systems.

Due to the low resolution of the older aerial photographs that likely include the Portland Cement

Concrete Pavement (PCCP), the PCCP was not clearly identified nor were we able to obtain

quantifiable measurements from the aerial photographs to aid with delineating the location of

the PCCP at the site.

Our aerial photograph observations are limited to those described in this report and are limited

to those observations that were apparent to us. The presence of previous features not depicted

or apparent in the aerial photographs is possible.
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Τηε ινφορmατιον ινχλυδεδ ον τηισ γραπηιχ ρεπρεσεντατιον ηασ βεεν χοmπιλεδ φροm α ϖαριετψ οφ

σουρχεσ ανδ ισ συβϕεχτ το χηανγε ωιτηουτ νοτιχε. Κλεινφελδερ mακεσ νο ρεπρεσεντατιονσ ορ

ωαρραντιεσ, εξπρεσσ ορ ιmπλιεδ, ασ το αχχυραχψ, χοmπλετενεσσ, τιmελινεσσ, ορ ριγητσ το τηε υσε οφ

συχη ινφορmατιον. Τηισ δοχυmεντ ισ νοτ ιντενδεδ φορ υσε ασ α λανδ συρϖεψ προδυχτ νορ ισ ιτ

δεσιγνεδ ορ ιντενδεδ ασ α χονστρυχτιον δεσιγν δοχυmεντ. Τηε υσε ορ mισυσε οφ τηε ινφορmατιον

χονταινεδ ον τηισ γραπηιχ ρεπρεσεντατιον ισ ατ τηε σολε ρισκ οφ τηε παρτψ υσινγ ορ mισυσινγ τηε

ινφορmατιον.
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ΓΟΟΓΛΕ ΕΑΡΤΗ ΠΡΟ, 6/08/12 (2012 ΙΜΑΓΕ).
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Τηε ινφορmατιον ινχλυδεδ ον τηισ γραπηιχ ρεπρεσεντατιον ηασ βεεν χοmπιλεδ φροm α ϖαριετψ οφ

σουρχεσ ανδ ισ συβϕεχτ το χηανγε ωιτηουτ νοτιχε. Κλεινφελδερ mακεσ νο ρεπρεσεντατιονσ ορ

ωαρραντιεσ, εξπρεσσ ορ ιmπλιεδ, ασ το αχχυραχψ, χοmπλετενεσσ, τιmελινεσσ, ορ ριγητσ το τηε υσε οφ

συχη ινφορmατιον. Τηισ δοχυmεντ ισ νοτ ιντενδεδ φορ υσε ασ α λανδ συρϖεψ προδυχτ νορ ισ ιτ

δεσιγνεδ ορ ιντενδεδ ασ α χονστρυχτιον δεσιγν δοχυmεντ. Τηε υσε ορ mισυσε οφ τηε ινφορmατιον

χονταινεδ ον τηισ γραπηιχ ρεπρεσεντατιον ισ ατ τηε σολε ρισκ οφ τηε παρτψ υσινγ ορ mισυσινγ τηε

ινφορmατιον.
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ΓΟΟΓΛΕ ΕΑΡΤΗ ΠΡΟ, 6/08/12 (2012 ΙΜΑΓΕ).
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ΠΡΕςΙΟΥΣ ΠΗΟΤΟΓΡΑΠΗ ΙΣ ΝΟ ΛΟΝΓΕΡ ΠΡΕΣΕΝΤ
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DΡΑWΝ:
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Τηε ινφορmατιον ινχλυδεδ ον τηισ γραπηιχ ρεπρεσεντατιον ηασ βεεν χοmπιλεδ φροm α ϖαριετψ οφ

σουρχεσ ανδ ισ συβϕεχτ το χηανγε ωιτηουτ νοτιχε. Κλεινφελδερ mακεσ νο ρεπρεσεντατιονσ ορ

ωαρραντιεσ, εξπρεσσ ορ ιmπλιεδ, ασ το αχχυραχψ, χοmπλετενεσσ, τιmελινεσσ, ορ ριγητσ το τηε υσε οφ

συχη ινφορmατιον. Τηισ δοχυmεντ ισ νοτ ιντενδεδ φορ υσε ασ α λανδ συρϖεψ προδυχτ νορ ισ ιτ

δεσιγνεδ ορ ιντενδεδ ασ α χονστρυχτιον δεσιγν δοχυmεντ. Τηε υσε ορ mισυσε οφ τηε ινφορmατιον

χονταινεδ ον τηισ γραπηιχ ρεπρεσεντατιον ισ ατ τηε σολε ρισκ οφ τηε παρτψ υσινγ ορ mισυσινγ τηε

ινφορmατιον.
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Τηε ινφορmατιον ινχλυδεδ ον τηισ γραπηιχ ρεπρεσεντατιον ηασ βεεν χοmπιλεδ φροm α ϖαριετψ οφ

σουρχεσ ανδ ισ συβϕεχτ το χηανγε ωιτηουτ νοτιχε. Κλεινφελδερ mακεσ νο ρεπρεσεντατιονσ ορ

ωαρραντιεσ, εξπρεσσ ορ ιmπλιεδ, ασ το αχχυραχψ, χοmπλετενεσσ, τιmελινεσσ, ορ ριγητσ το τηε υσε οφ

συχη ινφορmατιον. Τηισ δοχυmεντ ισ νοτ ιντενδεδ φορ υσε ασ α λανδ συρϖεψ προδυχτ νορ ισ ιτ

δεσιγνεδ ορ ιντενδεδ ασ α χονστρυχτιον δεσιγν δοχυmεντ. Τηε υσε ορ mισυσε οφ τηε ινφορmατιον

χονταινεδ ον τηισ γραπηιχ ρεπρεσεντατιον ισ ατ τηε σολε ρισκ οφ τηε παρτψ υσινγ ορ mισυσινγ τηε

ινφορmατιον.
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Τηε ινφορmατιον ινχλυδεδ ον τηισ γραπηιχ ρεπρεσεντατιον ηασ βεεν χοmπιλεδ φροm α ϖαριετψ οφ

σουρχεσ ανδ ισ συβϕεχτ το χηανγε ωιτηουτ νοτιχε. Κλεινφελδερ mακεσ νο ρεπρεσεντατιονσ ορ

ωαρραντιεσ, εξπρεσσ ορ ιmπλιεδ, ασ το αχχυραχψ, χοmπλετενεσσ, τιmελινεσσ, ορ ριγητσ το τηε υσε οφ

συχη ινφορmατιον. Τηισ δοχυmεντ ισ νοτ ιντενδεδ φορ υσε ασ α λανδ συρϖεψ προδυχτ νορ ισ ιτ

δεσιγνεδ ορ ιντενδεδ ασ α χονστρυχτιον δεσιγν δοχυmεντ. Τηε υσε ορ mισυσε οφ τηε ινφορmατιον

χονταινεδ ον τηισ γραπηιχ ρεπρεσεντατιον ισ ατ τηε σολε ρισκ οφ τηε παρτψ υσινγ ορ mισυσινγ τηε

ινφορmατιον.
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Boring Logs



between 5% and 12% passing No. 200 sieve require dual USCS symbols. (See KEY A3 if provided)

129067

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

PLATEUNIFIED SOIL CLASSIFICATION SYSTEM

H-A1

CLEAN GRAVELS

WITH LESS THAN

5% PASSING NO.

200 SIEVE

WELL-GRADED SANDS, SAND-GRAVEL

POORLY-GRADED SANDS, SAND-GRAVEL

SILTY SANDS,

CLAYEY SANDS,

(Liquid limit less than 50)
FINE

INORGANIC SILTS & VERY FINE SANDS,

INORGANIC CLAYS OF LOW TO MEDIUM

ORGANIC SILTS & ORGANIC SILTY CLAYS

MH

CH INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

OH ORGANIC CLAYS & ORGANIC SILTS
OF MEDIUM-TO-HIGH PLASTICITY

SILTS AND CLAYS

(Liquid limit greater than 50)

DESCRIPTIONS

GRAVELS
(More than half of

coarse fraction
is larger than
the #4 sieve)

GW

of material
is larger than

GRAVELS WITH

OVER 12%

PASSING NO. 200

SIEVE

COARSE
GRAINED

SOILS

the #200 sieve)

(More than half of

ML

SOILS

(More than half
of material

is smaller than

OL

Note: Fine grained soils that plot within the hatched area on the Plasticity Chart, and coarse grained soils with

MAJOR DIVISIONS USCS
SYMBOL

GP

GM

GC

WELL-GRADED GRAVELS, GRAVEL-SAND
MIXTURES WITH LITTLE OR NO FINES

(More than half

POORLY-GRADED GRAVELS, GRAVEL-SAND
MIXTURES WITH LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL-SILT-SAND
MIXTURES

CLAYEY GRAVELS, GRAVEL-SAND-CLAY
MIXTURES

SW MIXTURES WITH LITTLE OR NO FINES

SANDS

SM

MIXTURES WITH LITTLE OR NO FINESSP

SAND-GRAVEL-SILT MIXTURES

SC SAND-GRAVEL-CLAY MIXTURES

SILTS AND CLAYS

SILTY OR CLAYEY FINE SANDS,
CLAYEY SILTS WITH SLIGHT PLASTICITY

CL PLASTICITY, GRAVELLY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

GRAINED
OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILT

UNIFIED SOIL CLASSIFICATION SYSTEM

TYPICAL

CLEAN SANDS

WITH LESS THAN

5% PASSING NO.

200 SIEVE

coarse fraction
is smaller than
the #4 sieve) SANDS WITH OVER

12% PASSING NO.

200 SIEVE

the #200 sieve)
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MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

PLATELOG KEY

H-A2
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LOG SYMBOLS

BULK / GRAB SAMPLE

MODIFIED CALIFORNIA SAMPLER
(2 inch inside diameter)

RING (PORTER) SAMPLER
(2-1/2 inch inside diameter)

STANDARD PENETRATION
SPLIT SPOON SAMPLER
(1.4 inch inside diameter)

SHELBY TUBE
(3 inch outside diameter)

HQ-3 SIZE CORE BARREL
(2.4 inch inside diameter)

WATER LEVEL
(level after completion)

WATER LEVEL
(level where first encountered)

GENERAL NOTES

1.  Lines separating strata on the logs represent approximate boundaries only.  Actual transitions may be gradual.

2.  No warranty is provided as to the continuity of soil or rock conditions between individual sample locations.

3.  Logs represent general soil or rock conditions observed at the point of exploration on the date indicated.

4.  In general, Unified Soil Classification designations presented on the logs were evaluated by visual methods only.  Therefore,
actual designations (based on laboratory tests) may vary.

5.  NA = Not Analyzed
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102

104

77 CL

SM

LEAN CLAY with SAND: brown, soft,
medium to high plasticity, no cementation,
trace gravel, moist, upper roughly 12 inches
disturbed by previous grading.

Note: brown to light brown, firm, weak
cementation, and vesicular below about 5
feet.

SILTY SAND: brown to light brown,
medium dense, non-plastic, no
cementation, slightly damp.

Note: trace fine gravel below about 14 feet.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.0 feet.
No groundwater encountered.

Cave-in to 12.0 feet.
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Groundwater (ft):

Hammer Type:

Graded landscaped area, developed parcel

Deidrich D-120

15.0
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.4356°   Longitude: -112.26408°
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79

FILL

CH

CL

FILL: CLAYEY SAND: brown, low plasticity,
trace gravel, slightly damp.

NATIVE: FAT CLAY with SAND: brown to
light brown, moderately firm, high plasticity,
weak cementation, trace gravel, damp.

SANDY CLAY: brown to light brown, very
firm, low to medium plasticity, weak
cementation, slightly damp.

Note: stratified with thin layers of clayey sand
below about 14 feet.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.
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DESCRIPTION
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G
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43561°   Longitude: -112.25579°
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9026 56 FILL FILL: SANDY LEAN CLAY: brown and
gray, firm, medium plasticity, no
cementation, some gravel, slightly damp.

Note: hard at 5 feet.

Auger refusal at 5.0 feet.
Sampler refusal at 5.4 feet.

No groundwater encountered in test boring.
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50/5

Max Dry Dens = 117.8pcf
Opt Moist = 13.8%

Swell = 3.1%
R-value = 5

LABORATORY

C
on

tin
uo

us
 P

en
.

U
S

C
S

 C
la

ss
ifi

ca
tio

n

P
as

si
ng

#4
 S

ie
ve

 (%
)

B
lo

w
 C

ou
nt

D
E

P
TH

 (f
t)

D
en

si
ty

 (p
cf

)

S
am

pl
e 

In
te

rv
al

P
la

st
ic

ity
 In

de
x

Li
qu

id
 L

im
it

FIELD

C
on

te
nt

 (%
)

O
th

er

In
si

tu
 D

ry

B
ul

ln
os

e 
(b

pf
)

Fi
el

d 
M

oi
st

ur
e

DESCRIPTION

E
LE

V
A

TI
O

N
 (f

t)

#2
00

 S
ie

ve
 (%

) 0.0 to 5.4 feet
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

5.4
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43654°   Longitude: -112.24486°
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105
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75

FILL

SC

CL

CL-ML

SC

FILL: SILTY SAND: brown, non-plastic,
slightly damp.

NATIVE: CLAYEY SAND: brown, loose, low
plasticity, weak cementation, trace gravel,
slightly damp.

LEAN CLAY with SAND: light brown, firm,
medium plasticity, weak cementation, trace
gravel, damp.

SANDY, CLAYEY SILT: light brown, firm,
low plasticity, weak cementation, slightly
damp.

CLAYEY SAND: light brown, very dense,
low plasticity, weak cementation, damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 10.7 feet.
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.0
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43694°   Longitude: -112.24062°
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Buried Concrete Pavement Section, MC 85 (Buckeye Road), 75th Avenue to 107th Avenue,

Phoenix, Arizona (GCI Project No. 2012-126, report dated October 17, 2012).
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3 GROUND PENETRATING RADAR SURVEY

3.1 GENERAL

Ground penetrating radar (GPR) surveys across the MC-85 roadway were performed

throughout the extent of the project. Kleinfelder subcontracted Geological Consultants, Inc.

(GCI) to perform the GPR surveys for the project. The GPR surveys across the site were

performed in an effort to aid delineating the buried Portland cement concrete pavement (PCCP)

at the project. GCI’s services for this project are presented in a GPR Survey Report, which is

included as Appendix GPR-A in this section.

3.2 GPR FIELD WORK

Prior to the GPR survey field work, Kleinfelder obtained a MCDOT right-of-way permit (Tracking

No. TC20120646), and subcontracted Highway Technologies, Inc. (HT) to submit a traffic

control plan to MCDOT. The traffic control plan for the GPR survey work was approved by

MCDOT on August 31, 2012. The project is surrounded by the cities of Phoenix, Tolleson and

Avondale. In order to inform these surroundings municipalities of our GPR survey work, we

provided them traffic control information and obtained required right-of-way permits. We notified

a MCDOT inspector 24 hours prior to our field work. Traffic control for the project was provided

by HT in general accordance with the approved traffic control plan.

The GPR surveys were performed by GCI on September 3rd through the 8th, 2012. The GPR

survey work was performed at night between the hours of 8:00P.M. to 5:00A.M. The traffic

control, including 4 (off-duty) City of Phoenix police officers, was utilized to reduce traffic to one

lane in each direction. The GPR surveys were performed perpendicular to the MC-85 roadway

and across the majority of the existing right-of-way. Traffic, if any, was stopped each time the

GPR surveys were performed across the roadway travel lanes. Each GPR survey across the

roadway was generally performed in approximately 5 minutes or less. Once a GPR survey line

was performed across the roadway, the traffic control setup was moved and re-established at

the next GPR survey location. A total of 124 GPR survey lines were performed at

approximately 200 feet (or less) spacings across the 4 mile long project. Kleinfelder performed

periodic site visits during most of the GPR survey shifts and assisted with project and field

coordination.
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3.3 GPR SUMMARY

The results of the GPR surveys indicate the buried PCCP is present beneath the existing

roadway throughout the 4 miles of the project. As indicated in the GPR Survey Report, there

appears to either be occasional discontinuities in the buried PCCP or the PCCP may be buried

at a depth out of the GPR range. The GPR surveys indicated the width of the PCCP was

variable across the project, possibly due to past improvements on the site such as the

installation of a southwest gas high pressure line along most of the northern portion of the

roadway. The GPR detected anomalies interpreted as the buried PCCP was labeled as an “A”

anomaly. Other anomalies interpreted from the GPR along the survey lines were labeled as “B,

C or D.” GPR surveys were performed at periodic intervals across the site. Continuity of the

buried PCCP between GPR survey lines is only assumed. It is possible that conditions could

vary between or beyond the data evaluated. A field exploration to core selected GPR anomaly

areas was performed by Kleinfelder after the GPR survey work, and detailed information is

presented as a separate section of this report (Section 4).



APPENDIX GPR-A

Ground Penetrating Radar Survey Report
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NOTICE

The geophysical survey interpretations, findings, conclusions and recommendations

presented in this report are based on (1) available roadway information from

unpublished sources available at the time of this study; (2) ground penetrating radar

(Radar) geophysical surveys of selected roadway sites; and (3) the analysis and

interpretation of the Radar geophysical data gathered along MC 85 between 75th

Avenue and 107th Avenue. The services provided by Geological Consultants Inc.

(GCI) to Kleinfelder were performed using that degree of care and skill ordinarily

exercised under similar circumstances, by reputable members of their profession

practicing in the same or similar locality at the time of this study.

It must be recognized that subsurface geologic conditions may vary from place to

place and from those found at locationswheremeasurements or surveys aremade by

the investigator. Opinions regarding the subsurface geological and soil conditions

presented in this report are based on the results of this investigation and the

interpretation of Radar geophysical data and it may not be possible for others to

accurately correlate the geological material, geophysical interpretations, and survey

results to test explorations or investigations conducted by others. No warranty or

representation, either expressed or implied, is or should be construed regarding

geological/geophysical conditions at locations other than those evaluated by the

investigator(s) as part of this geophysical site investigation.

This report was prepared by the scope of work outlined in the GCI proposal for

geological services dated May 31, 2012 and as authorized through the Master

Agreement for Subcontractor Services (No. KA12-002) between Kleinfelder and

GCI dated July 20, 2012 and the Kleinfelder Work Order No. 1 dated August 30,

2012 for Kleinfelder Project No. 129067.

(i)
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GROUND PENETRATING RADAR SURVEY

LOCATE BURIED CONCRETE PAVEMENT SECTION

MC 85 (BUCKEYE ROAD)

75TH AVENUE TO 107TH AVENUE

PHOENIX, ARIZONA

1.0 INTRODUCTION

This report describes the results of the surface geophysical ground penetrating radar (Radar)

surveys conducted at selected locations along MC 85 (Buckeye Road) between 75th Avenue and

107th Avenue in Phoenix, Arizona (Figure 1).

The purpose of the geophysical Radar survey was to provide the necessary geophysical services

to complete Radar surveys at selected locations along portions of a four-mile stretch of MC 85

with the purpose to identify buried, old Portland Cement Concrete Pavement (PCCP) sections

that were left in place and buried by the subsequent construction of the existing MC 85 roadway.

Radar surveys were run perpendicular to the four-lane MC 85 roadway as well as the accessible

roadway shoulders

Because of the periodic heavy traffic along MC 85 during the Radar survey, traffic control was

used at each Radar profile line location to limit traffic travel to east and westbound inside lines

with temporary traffic stoppages during the Radar surveys. The traffic control plan, and its

implementation, was designed to minimize to the fullest possible extent, potential impacts to

traveling public and the personnel conducting the Radar surveys and to maximize the site safety

consideration consistent with the Kleinfelder site-specific health and safety plan.

The Scope of Work performed to accomplish the objectives of this investigation included:

! Mobilization and demobilization of personnel and equipment to and from the job

site.

! Prior to undertaking the site work, a task-specific Health and Safety Plan was

provided that identified the hospital or medical facility nearest to project area.

! Reports and boring logs from previous geotechnical investigations (DMJM

Harris, 2005; MACTEC, 2003; Ninyo & Moore, 2010) were reviewed prior to the

Radar survey of the MC 85 alignment to determine the locations where the buried

PCCP had been identified.
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! Reconnoiter of the site investigation area to assess the general condition of the

search area, identify cultural features that could influence the geophysical survey

areas, and define the specific work area sequence to minimize roadway traffic

lane closure impacts to MC 85.

! A National Geodetic Survey (NGS) monument near MC 85 was selected and the

monument was located and occupied to reference the Radar survey profile line

GPS location survey.

! Radar survey testing and antenna calibration sites along the MC 85 roadway were

coordinated and jointly selected by GCI and Kleinfelder. These test sites focused

on area where the buried concrete pavement section had been identified

(“tagged”) during previous geotechnical investigations. Radar surveys were

conducted at fifteen test/calibration sites.

! A total of one hundred-twenty-four (124) Radar survey profiles were completed

along MC 85 between 107th Avenue and 75th Avenue, including production,

supplemental, and test/calibration profiles. The Radar profile survey lines were

located on the average of about 185-feet, on-center. Each Radar profile line start

point and the anomalies identified during the Radar survey were marked on the

pavement and surveyed for future reference.

! GPS surveying to locate the Radar profiles line was conducted concurrently the

Radar survey profiling to locate the identified Radar anomalies.

! Radar and GPS data were processed to interpret and identify the Radar anomalies

and to construct the Radar survey profile line and anomaly maps.

! Prepare this report documenting the Radar survey, its finding, interpretations,

conclusions, and recommendations.

The Radar and GPS surveys were performed between the hours of 8:00 P.M. and about 5:00

A.M. each day between September 3, 2012 and September 8, 2012. Radar calibrations and

testing of selected sites were conducted on September 3, 2012 and the production Radar surveys

were conducted on September 4, 2012 through 5:00 A.M. on September 8, 2012. The Radar

surveys were conducted by Mr. Kerry Hennon, P.Gp., Principal Geophysicist with Kenneth M.

Euge, R.G., Principal Geologist and Project Manager of Geological Consultants Inc. (GCI). Mr.

Ramon Padilla, P.E. with Kleinfelder was on the site periodically during the Radar and GPS

surveys to facilitate coordination of the work and with the traffic control personnel and the
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County. No direct subsurface explorations (bore holes or trenches), materials sampling, nor

laboratory testing was performed by GCI as part of this geophysical survey investigation.
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2.0 METHODOLOGY AND PROCEDURES

Surface geophysical surveys are the appropriate methodology for rapidly characterizing this site

for buried structures that may pose constraints to future roadway and site development if not

identified and, if necessary, mitigated. The Radar survey method is used to identify and interpret

the location of the reported buried concrete pavement as well as buried debris, backfilled

excavations, and public and private utilities that could be encountered along the Radar profile

lines. These subsurface features, if present, generally form dielectric contrast relative to the

surrounding native in-place soil. The Radar method can detect these physical property contrasts.

2.1 Site Health and Safety

Prior to the start of work, a health and safety meeting with the Kleinfelder GCI personnel, and

other site personnel were held to address any identified health and safety issues that could affect

the Radar or GPS survey work. Appropriate personal protective equipment, including hard hats,

safety vests, and work boots, was used by the personnel conducting the Radar and GPS surveys.

The primary health and safety concern identified at this site was traffic flow throughout the

Radar survey area along MC 85 from 107th Avenue to 75th Avenue. Another significant safety

concern was vehicular traffic entering the work corridor between the major intersection. Where

required to minimize the traffic conflicts, the Radar survey works utilized a traffic control plan

provided by Kleinfelder that consisted of traffic lane restrictions, flood lights, message board

with lighted direction signals, traffic cones, flag-men, and off-duty police officers. During the

Radar surveys, the ‘buddy system’ including a flag man and off-duty police were used to provide

an awareness to the public of the presence of the Radar survey and the GPS survey crew and for

the protection to the Radar/GPS operator and the equipment. No health and safety incidents or

‘near misses’ occurred during the survey.

2.2 Ground Penetrating Radar (Radar)

2.2.1 Ground Penetrating Radar Methodology

Radar can detect objects composed of a variety of materials (metal, concrete, steel, and

ceramics). Radar uses high frequency waves to locate three-dimensional changes in the

subsurface dielectric properties. Waves transmitted into the ground are partially reflected

back to the surface by dielectric contrasts between these objects and the surrounding soil.

A steel or fiberglass underground storage tank, for example, should produce a significant

cylindrical, high-amplitude, radar anomaly. A buried concrete slab or septic tank would
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produce a flat-topped, high-amplitude radar anomaly. Small dimension metal objects and

utilities produce small-sized, high-amplitude anomalies. Several of these anomalies

closely spaced may represent a debris burial pit. A backfilled excavation where tanks

may have been removed may cause a discrete change in the regular reflection patterns if

the soil backfill has different electrical properties that the native soil.

2.2.2 Ground Penetrating Radar Procedures

Geophysical surveys conducted along MC 85 will conform to ASTM D6432, Standard

Guide for Using Surface Ground Penetrating Radar Method for Subsurface Investigation.

Radar data were measured with a digital Geophysical Survey Systems, Inc., model SIR-

3000 ground penetrating radar unit with a 300-MHz and 400-MHz (1-million

cycles/second) antennae. Estimated penetration at this site was to a depth of about five

feet below the ground surface. The instrument has been maintained according to the

manufactures specifications and it was calibrated at the site prior to the data collection.

Almost continuous (about 1-inch intervals) radar data were recorded along the profile

lines. Selected drill hole sites where logs reported “tagging” the buried concrete

pavement section were used to calibrate the antennae used with the Radar system to

determine which antenna was best suited to obtain representative concrete pavement

GPR anomaly signatures. Additional Radar tests were also conducted at locations where

no buried concrete pavement was tagged in drill hole logs.

Profile line start points were painted along the south side of MC 85 at the edge of the

pavement at intervals of 300 feet or less beginning at 107th Avenue and eastward to 75th

Avenue. Profile lines were approximately oriented perpendicular to roadway alignment.

With the Radar survey profile line spacing and the one-inch radar recording interval, this

geometry is adequate for detecting small-dimension pipes, cable, buried debris,

backfilled excavations, buried concrete slabs.

Data anomaly locations interpreted as significant buried structures including the old,

buried concrete pavement, were paint-marked on the ground as the survey progressed at

the site.

2.3 Global Positioning System (GPS)

A Trimble model Ag-114 GPS antenna was connected to the radar antenna to provide

accurate tracking of the radar data being recorded. This instrument records data at one-

second intervals from as many as twelve available satellites and provides atmospheric

corrections from the OMNISTAR satellite. The antenna calculated real-time differential
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corrections, applied it to the data and then stored the results (North American Datum

(NAD) 1983).

The GPS survey was tied to the National Geodetic Survey (NGS, 2006) monument

designation 1BB1, PID #AJ3821 that is located approximately 0.6 miles south of the

intersection of MC 85 (Buckeye Road) and 91st Avenue. The GPS location data has an

estimated uncertainty of ±1-foot. The GPS geodetic coordinates were transformed into

the Arizona State Plane-Central Zone for map production using the US Army Corps of

Engineers CORPSCON conversion software.



MC 85, 75th Avenue to 107th Avenue, Phoenix, AZ Ground Penetrating Radar Survey

7

3.0 CONCLUSIONS AND RECOMMENDATIONS

The surface Radar survey along the MC 85 (Buckeye Road) alignment between 107th Avenue

and 75th Avenue, (Figures 1) detected several anomalies interpreted to represent the buried

Portland cement concrete pavement (Sheets A thru Sheet K). Radar data were recorded along all

of the profile lines depicted on Sheet A thru Sheet K. The significant Radar anomalies are

depicted in Figure 2.

Based on the results of the site reconnaissance, Radar survey, and data interpretations, the

following conclusions are provided. These interpreted data anomalies may require excavation to

directly determine the buried structure causing them and their actual depth below existing

grades:

! A total of one hundred-twenty-four (124) Radar survey profiles were completed

along MC 85 between 107th Avenue and 75th Avenue, including production,

supplemental, and test/calibration profiles. The Radar profile survey lines were

located on the average of about 185-feet, on-center. Each Radar profile line start

point and the anomalies identified during the Radar survey were marked on the

pavement and surveyed for future reference.

! Radar detected anomalies interpreted as the buried Portland cement concrete

pavement (PCCP) at 104 north oriented profiles between station distances of 1147

feet and 1339+80 feet. Figure 2 upper graph shows a typical radar anomaly

interpreted as the PCCP roadway and its burial depth below grade surface (bgs).

No roadway anomaly was detected at two profiles (1172+50 feet and 1183 feet)

possibly because the PCCP is missing or did not generate a recognizable

dielectric contrast with the surrounding soils. Radar anomaly depths ranged

between 12 and 29 inches bgs and agreed within ±±3 inches with PCCP

encountered in eight borings. Anomalies were detected on 54 profiles east of

1247+42 where five borings did not encounter PCCP.

! The PCCP could either be unusually deep or missing between distances of

1131+66 feet and 1147 feet. MACTAC Boring B11 at 1134+84 feet encountered

PCCP at 48 inches bgs. DMJM Boring C3 at 1149+93 feet (1509 feet east of

Boring B11) encountered PCCP at 13 inches bgs. Radar detected the PCCP at

1147, 1148+50, and 1149+93 feet in agreement with Boring C3 and also for

another 8407 feet eastward to DMJM Boring B16. Radar did not detect roadway

anomalies west of Boring B11. Even the lower frequency radar antenna with
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slightly deeper penetration (about 5 feet) did not detect the PCCP west of 1147

feet. The PCCP may have been removed during previous construction activities

west of 1147 feet.

! The interpreted PCCP radar anomalies are generally centered within about 8 feet

of the current MC85 center line, except between 1181+50 feet and 1185 feet (350

feet interval) where it deviates about 12 feet southward.

! Two other anomalies (C and D) were detected on many radar profiles as shown in

the lower graph (Figure 2). They may represent buried structures or utility lines

adjacent to the shoulders of the PCCP roadway.

! Radar survey results, including the profile lines and the geophysical anomaly

location information are compiled and plotted on plan sheets prepared in

AutoCAD format. These maps uses a geo-referenced calibration point with

established X-Y coordinates from an existing NGS benchmark located

approximately 0.6 miles south of the MC 85-91st Avenue intersection.
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Ground Penetrating Radar Survey

Locate Buried Concrete Pavement Section

MC 85, 75th Avenue to 107th Avenue, Phoenix, AZ

Example Radar Data Record - Buried Pavement

Figure 2
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2333 West Northern Ave. Ste 1A

Phoenix, Arizona 85021

Phone 602-864-1888

Fax 602-864-1899

Refer to Sheets A thru K, GPR Results Map for the location of this example radar data re-

cord. Records obtained September 3, 2012.
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DISTANCE ALONG PROFILE (feet)

N

N

PROFILE 1163+25 CROSSING MACTAC BORING B-8A & DMJM BORING C-5

PROFILE 1301+30 CROSSING NINYO MOORE BORING B5

INTERPRETED ROADWAY ANOMALY 17 inches bgs

DMJM BORING DEPTH TO ROADWAY 17 inches bgs

INTERPRETED ROADWAY ANOMALY 19 inches bgs

BORING DID NOT DETECT ROADWAY IN UPPER 48 inches bgs

ANOMALY D ANOMALY C
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4 PAVEMENT CORING EXPLORATION

4.1 GENERAL

Kleinfelder performed coring through the asphalt concrete (AC) pavement at selected ground

penetrating radar (GPR) survey areas across the MC-85 roadway in select areas of the project.

The coring explorations across the site were performed in an effort to confirm GPR interpreted

anomalies of the buried Portland cement concrete pavement (PCCP, “A” anomaly). Kleinfelder

also performed coring on the roadway at selected secondary anomaly (“B and C”) areas.

In addition, DMJM Harris/AECOM and MACTEC previously performed field explorations across

portions of the site and prepared reports summarizing their services. The reports reviewed by

Kleinfelder for this portion of the project included:

 MACTEC Report of (Preliminary) Geotechnical Evaluation, MC85 (Buckeye Road),
107th Avenue to 91st Avenue, Maricopa County, Arizona (MACTEC Project No. 4975-
03-1401, dated June 17, 2003 and revised October 23, 2003).

 DMJM Harris/AECOM Pavement Design Report, MC 85, 107th Avenue to 91st Avenue,
Maricopa County, Arizona (DMJM Harris Project No. 6490.0000, dated April 25, 2006).

Excerpts of these previous reports regarding the buried Portland cement concrete pavement

(PCCP) are included as an appendix to this section. These two previous reports in their entirety

are included as an appendix in the subsequent Pavement Structure Design Section of this

report.

4.2 SUMMARY OF PREVIOUS PAVEMENT EXPLORATIONS

In 2003, MACTEC performed a preliminary geotechnical exploration on MC-85 (Buckeye Road)

from 107th Avenue to 91st Avenue (western 2 miles of the site). MACTEC’s exploration

included 12 borings drilled using hollow-stem auger (HSA) with a truck-mounted drill rig and 4

borings drilled with a hand auger. MACTEC’s HSA borings were designated B-1 through B-11

with the exception that B-8 was drilled twice due to auger refusal and the borings were

designated B-8A and B-8B. MACTEC’s hand auger borings were designated HA-1 through HA-

4. The buried PCCP was noted to have been encountered at the location of MACTEC Boring

Nos. B-5, B-8A, B-8B and B-9. The MACTEC Boring Log No. B-11 indicates an approximate
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18-inch thick layer of cemented material from approximately 4 to 5.5 feet below the top of

pavement, but the notes indicate it was not conclusive to determine if the material was the

PCCP.

In 2006, DMJM Harris/AECOM (AECOM) performed a geotechnical exploration also on the

western 2 miles of the site, on MC-85 (Buckeye Road) extending from 107th Avenue to 91st

Avenue. AECOM’s field work included 16 explorations (designated as C1 through C16) using a

portable core drill with 6-inch and 3-inch core barrels. The buried PCCP was noted to have

been encountered at the location of AECOM Core Nos. C3 through C7, C9, C11, and C13

through C16.

The approximate location of the previous core explorations and borings that encountered the

PCCP are shown on Figures C-1 and C-2 included in this section. AECOM prepared a table

summarizing their core information and also including MACTEC’s boring information (which is

presented on Page 8 of the AECOM report). The following is the AECOM summary table:

Table 4.2-1 AECOM Summary Table



129067\TEM12R0524 Page 3 of 8 December 28, 2012
Copyright 2012 Kleinfelder SECTION 4 – CORING EXPLORATION

4.3 PAVEMENT CORING FIELD EXPLORATION

Prior to the coring field exploration, Kleinfelder marked the core locations, cleared the work

areas with the Arizona Blue Stake Center, obtained a MCDOT right-of-way permit (Tracking No.

TC20120646), and subcontracted Highway Technologies, Inc. (HT) to submit a traffic control

plan to MCDOT. The traffic control plan for the GPR survey work was approved by MCDOT on

October 9, 2012 (and re-approved for additional coring on November 29, 2012). We notified a

MCDOT inspector 24 hours prior to our field work. Traffic control for the project was provided

by HT in general accordance with the approved traffic control plan.

The exploratory cores were performed by Kleinfelder on October 15th through the 20th and on

December 3rd through the 6th, 2012. The coring work was performed at night between the

hours of 8:00 P.M. to 5:00 A.M. Anomaly areas previously identified by the GPR survey at 17

selected locations were explored by coring through the AC, manually removing the aggregate

base course (ABC), coring the underlying PCCP (if present), and hand-augering the underlying

subgrade materials. The 17 core explorations performed across the site were designated C1

through C17. The approximate core exploration locations are shown on Figures C-1 through C-

4 (Coring Exploration Site Plans).

The coring was performed using a Milwaukee (Cat. No. 4094) drill on an MK-Manta III Stand

(Model No. 158644). The AC was cored using a 6-inch diameter core barrel, the ABC was

manually removed, and where encountered the PCCP was cored using a 4-inch diameter core

barrel. A subgrade sample was generally obtained from the core locations using a 3-inch

diameter hand auger. The core holes were backfilled to approximately the bottom elevation of

the AC with quick-setting concrete mixed with the previously removed ABC. After sufficient

setting of the concrete and ABC, the core hole was backfilled to the surface with (Quality

Pavement Repair, QPR) asphalt cold patch. The cold patch materials were placed in

approximately 2 inch loose lifts and compacted with a Marshall hammer, and the pavement

surface lift was also compacted with an 8-inch square manual tamper.
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Picture 1 – Core Exploration at C2 Picture 2 – AC and PCCP Cores Obtained at C4

At the core locations, the AC thicknesses encountered ranged between 5.5 and 14 inches; the

ABC thicknesses ranged between 4 and 19 inches, and the lower portion of the ABC generally

included oversized rock (cobbles); and where encountered, the PCCP thicknesses ranged

between 6 and 7 inches. The following section includes a table providing detailed information

on our observations at each core location.

Picture 3 – Core Exploration at C8 Picture 4 – Close-up of Picture 3
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Picture 5 – AC and PCCP Cores Obtained at C9.

Oversized rock (cobbles) were encountered in the

lower portion of the ABC. The top of the PCCP

included a roughly ¼-inch thick layer of AC.

4.4 PAVEMENT CORING FIELD EXPLORATION RESULTS

Seventeen pavement core explorations designated C1 through C17 were performed by

Kleinfelder across the site. The pavement explorations were cored and hand excavated to

depths ranging between 16 and 48 inches below the AC pavement surface. The following table

provides a summary of our observations at the core exploration locations.



129067\TEM12R0524 Page 6 of 8 December 28, 2012
Copyright 2012 Kleinfelder SECTION 4 – CORING EXPLORATION

Table 4.4-1 Kleinfelder Core Results

Core
ID

GPR
Anomaly
and Line

AC
Thickness
(inches)

ABC
Thickness
(inches)

PCCP
Thickness
(inches)

Subgrade Soils
(USCS)

C1 “A” / P1150 9.5 4.5 6 Not Sampled

C2 “B” / P1168 9 8 N/E Note 1 Sampled, but not tested

C3 “C” / P1168 9 9 N/E Note 1 Lean Clay with Sand (CL)

C4 “A” / P1207 10 6 6.5 Lean Clay with Sand (CL)

C5 “B” / P1207 10 10 N/E Note 1 Sandy Clay (CL)

C6 “A” / P1242 14 5 7 Note 2, 3 Sampled, but not tested

C7 “A” / P1256 5.5 6 6 Sampled, but not tested

C8 “A” / P1260 6 4 6 Note 2, 3 Sandy Clay (CL)

C9 “A” / P1270 5.5 11 6 Note 2 Lean Clay with Sand (CL)

C10 “A” / P1282 7.5 6 6.5 Note 2 Sampled, but not tested

C11 “C” / P1293 7.5 19 N/E Note 1 Sampled, but not tested

C12 “A” / P1293 11.5 13 N/E Note 1 Sampled, but not tested

C13 “D” / P1293 12 11 N/E Note 1 Sampled, but not tested

C14 “A” / P1297 9 15 N/E Note 1 Sampled, but not tested

C15 “A” / P1307 6 10 6 Note 2, 4 Not Sampled

C16 “A” / P1319 6 11 7 Sampled, but not tested

C17 “A” / P1331 6 17 6 Sampled, but not tested

Note 1 - PCCP not encountered in core exploration.
Note 2 - Top of PCCP core included roughly ¼- to ½-inch thick AC layer.
Note 3 - The PCCP was underlain by approximately 4 inches of ABC.
Note 4 - PCCP encountered, but unable to obtain core - PCCP thickness estimated at 6 inches.
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Table 4.4-2 Kleinfelder Core Location Information

Core
ID

Approximate
Station

Core Location Traffic Lane

Approximate GPS
Coordinates (degrees)

Latitude Longitude

C1 1150+00 East-Bound; High-Speed 33.43555 -112.28350

C2 1168+00 East-Bound; Slow-Speed 33.43560 -112.27763

C3 1168+00 West-Bound; Slow-Speed 33.43568 -112.27762

C4 1207+00 Center Turn Lane 33.43573 -112.26484

C5 1207+00 East-Bound; Slow-Speed 33.43570 -112.26484

C6 1242+00 East-Bound; High-Speed 33.43592 -112.25339

C7 1256+00 East-Bound; High-Speed 33.43629 -112.24883

C8 1260+00 East-Bound; High-Speed 33.43639 -112.24751

C9 1270+00 East-Bound; High-Speed 33.43669 -112.24424

C10 1282+00 East-Bound; High-Speed 33.43699 -112.24034

C11 1293+00 West-Bound; Slow-Speed 33.43722 -112.23672

C12 1293+00 West-Bound; High-Speed 33.43717 -112.23672

C13 1293+00 Center Turn Lane 33.43718 -112.23671

C14 1297+00 West-Bound; High-Speed 33.43716 -112.23543

C15 1307+00 East-Bound; High-Speed 33.43710 -112.23212

C16 1319+00 East-Bound; High Speed 33.43707 -112.22820

C17 1331+00 East-Bound; High-Speed 33.43713 -112.22427

4.4.1 SUBGRADE CONDITIONS

A sample of the soils underlying the pavement structure was obtained at the core locations, with

the exception of Core Locations C1 and C15. The depth of the subgrade samples ranged from

approximately 18 to 48 inches below the finished pavement elevation. We performed laboratory

grain size analyses and Atterberg limits testing in order to classify the subgrade soils on the

subgrade samples obtained from Core Locations C3, C4, C5, C8 and C9. The results indicated

the subgrade soils consisted of lean clay with sand (CL) and sandy lean clay (CL). The results

of the laboratory testing performed on the subgrade samples indicated the fines content

(percent passing the Sieve No. 200) ranged from approximately 51 to 83 percent and the plastic
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indices ranged from approximately 17 to 29. The results of laboratory tests are presented on

the laboratory test data sheets in Appendix C-A.

4.4.2 PAVEMENT CORING AND GPR COMPARISONS

As previously described in the Ground Penetrating Radar Survey Section, a total of 124 ground

penetrating radar (GPR) survey lines were performed at approximate 200 feet (or less) spacings

across the 4 mile long project. Seventeen pavement core explorations designated C1 through

C17 were performed by Kleinfelder at selected GPR survey lines in an effort to verify the

interpreted GPR survey anomalies. The GPR Survey Report designated the interpreted buried

PCCP as an “A” anomaly, and 12 pavement core explorations were performed at “A” anomaly

areas. With the exception of Core Locations C12 and C14, the coring explorations performed at

“A” anomaly GPR survey locations encountered the buried PCCP. The coring explorations

performed at secondary GPR survey anomaly areas, designated as “B, C or D” anomalies, did

not encounter the buried PCCP. At secondary GPR anomaly areas, oversized rock (cobbles)

was generally encountered in the lower portion of the ABC, followed by the subgrade soils. The

subgrade soils were excavated with a 3-inch diameter hand-auger to depths of approximately 3

to 4 feet below the finished pavement elevation at select locations. Based on the data obtained

in the core explorations and the GPR surveys, it appears that “A” anomalies generally

correspond to areas where PCCP is present, and “B, C and D” anomalies correspond to

oversized rock in the lower portion of the ABC. A limited number of GPR surveys and core

explorations were performed. It is possible that conditions could vary between or beyond the

data evaluated.
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APPENDIX C-A

Laboratory Test Results
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5 STORM DRAIN EXPLORATION

5.1 GENERAL

A storm drain line is proposed at the site generally located along the southern portion of the

eastbound lanes. The site plans indicate the storm drain line extends along MC-85 at depths

ranging from 4 to 12 feet along the southern portion of the roadway alignment. The storm drain

line is anticipated to be generally located under future eastbound travel lanes or the eastbound

shoulder areas. Kleinfelder performed a geotechnical exploration in general accordance with

Section 6.4.5 (Soils Investigation for Storm Drains) of the City of Phoenix Storm (COP) Water

Policies and Standards (April 2011). Based on meetings between MCDOT and COP and due to

previous work performed at the site, the frequency of the borings for the storm-drain line was

reduced to one boring every ¼-mile. The Kleinfelder field exploration included 18 borings to

depths generally ranging from approximately 10 to 15 feet with occasional practical refusals at

shallower depths. We understand the proposed storm-water line will exclude metal piping;

therefore, our field exploration excluded field electrical resistivity testing.

The previous work performed at the site includes the following reports:

 MACTEC Report of (Preliminary) Geotechnical Evaluation, MC85 (Buckeye

Road), 107th Avenue to 91st Avenue, Maricopa County, Arizona (MACTEC

Project No. 4975-03-1401, dated June 17, 2003 and revised October 23, 2003).

 Ninyo and Moore (N&M), Geotechnical Evaluation, MC-85 Roadway

Improvements, 75th Avenue to 91st Avenue, Maricopa, Arizona (N&M Project No.

601301002, report dated September 28, 2010).

These two previous reports in their entirety are included as an appendix in the

subsequent Pavement Structure Design Section of this report. These previous reports

include additional information such as subsurface condition descriptions, boring logs,

and soil corrosion characteristics. The data in these previous reports should be used to

supplement the information presented in this section.
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5.2 FIELD EXPLORATION

Prior to our field exploration, Kleinfelder staked the boring locations, cleared work areas with the

Arizona Bluestake Center, obtained a MCDOT right-of-way permit (Tracking No. TC20120646),

and subcontracted Highway Technologies, Inc. (HT) to submit a traffic control plan to MCDOT

for borings located less than 20 feet away from the edge of pavement. The traffic control plan

was approved by MCDOT on October 30, 2012. We notified a MCDOT inspector 24 hours prior

to our field work. Traffic control for the project was provided by HT in general accordance with

the approved traffic control plan.

The exploratory borings were supervised from October 30th to November 1st, 2012 by Rollina

Katako, E.I.T. of Kleinfelder. The subsurface soil conditions at the site were explored by drilling

a total of 18 borings (designated as SD1 through SD13, SD15 through SD17, and F1 and F2).

The borings were drilled along the southern portion of the existing MC-85 alignment, on either

the adjacent agricultural land or on the roadway eastbound shoulder. Due to constraints of

existing utilities and private property access restrictions, Boring SD14 was excluded from our

field work. The approximate locations of the borings are shown on Figures SD-1 through SD-4

(Storm Drain Exploration Site Plans).

The borings were drilled with a truck-mounted D-120 drill-rig and crew supplied by D&S Drilling,

Inc. The borings were drilled using 8-inch outer diameter (OD) hollow-stem augers to depths

generally ranging from about 10 to 15 feet below the existing ground surface (bgs). As an

exception, practical auger refusals were encountered at depths of approximately 5 feet bgs at

the location of Borings SD12 and SD15.

During the field exploration, the soils encountered were visually classified, logged, and sampled

by Kleinfelder’s field engineer. Relatively undisturbed samples of the subsurface materials were

obtained using a ring sampler with a 2.42-inch inside diameter (ID) and 3-inch OD. Disturbed

samples of soils were obtained using a standard penetration test (SPT) split spoon sampler with

a 1.375-inch ID and 2-inch OD. Bulk samples of drill cuttings were also collected at selected

depths from the borings. The SPT and ring samplers were driven 18 and 12 inches,

respectively, using a hydraulic actuated 140-pound hammer free falling 30 inches. Unless

noted otherwise on the boring logs, the sample driving resistance was recorded as number of

blows per six inches of penetration. The penetration results are presented on the borings logs

adjacent to each sample. The recovered soil samples were removed from the sampler, sealed
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to reduce moisture loss and submitted to the laboratory. The borings were backfilled with auger

cuttings. The logs of the exploratory borings are presented in Appendix SD-A.

5.3 LABORATORY TESTING

Selected laboratory tests were performed on representative samples recovered from the field

exploration to support our field classification and to provide information regarding engineering

characteristics and properties of the subsurface soils. The laboratory testing program consisted

of the following:

Table 5.3-1 Laboratory Testing Program

Laboratory Test
Sample
Type

Number
of Tests

Purpose of Test

Sieve Analysis
(ASTM C136)

Bulk 20 Soil Classification

Atterberg Limits
(ASTM D4318)

Bulk 20 Soil Classification

R-Value
(ASTM D2844)

Bulk 6 Subgrade Support Characteristics

Standard Proctor
(ASTM D698)

Bulk 7 Compaction Characteristics

Remolded Swell
(ASTM D4546)

Bulk 7 Expansion Potential of On-Site Soils

Sulfates and Chlorides
(Ariz 733/736)

Bulk 34 Soil Corrosion Characteristics

Moisture/Density*
(ASTM D2216/D2937)

Ring 22 In-Situ Density and/or Moisture Conditions

* Dry density and moisture content information is presented on the boring logs.

The results of the laboratory tests are presented on the laboratory test data sheets in Appendix

SD-B. The laboratory test results are also summarized on the boring logs in Appendix SD-A.

5.4 GENERAL SITE CONDITIONS

5.4.1 SURFACE CONDITIONS

At the time of our field exploration along MC-85, the site consisted of an asphalt concrete (AC)

paved roadway divided into 2 travel lanes each way with graded dirt shoulders and occasional

developed areas with curb, gutter, sidewalks and landscaping. The lanes along the site

alternated between 5 lanes (2 lanes each way with a center median/turn lane) and 4 lanes (2
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lanes each way) with the center median/turn lane transitioning from a full width center turn lane

to just a stripe dividing the east and west travel lanes. The following are two pictures of MC-85

(Buckeye Road) taken at each end of the site facing east and west along the south side of the

roadway.

Picture 1 – Near 107th Ave.; Facing East Picture 2 – Near 75th Ave.; Facing West

5.4.2 SUBSURFACE CONDITIONS

The subsurface profiles encountered at the boring locations were found to be relatively similar.

Individual boring logs with detailed descriptions are presented in Appendix SD-A of this report.

At the location of Borings SD1, SD3 through SD11, SD17, F1 and F2, the surface and/or near

surface soils consisted of native deposits of fine-grained soils that included sandy lean clays

(CL), lean clay with sand (CL), or (at the location of Boring F2) fat clay (CH). These soils

generally exhibited plasticities in the medium to high ranges with relative firmness in the soft to

very firm range (generally increasing with depth), and they contained no to weak calcium

carbonate cementation (caliche). Beginning at depths ranging from approximately 5 to 13 feet

bgs and extending to the final depths of exploration (about 10 to 15.5 feet bgs), the clay soils

were generally underlain by deposits of silty sand (SM), clayey sand (SC), silty clayey sand

(SC-SM), and sandy silt (ML). These subsurface coarser materials exhibited plasticities in the

no to low range with relative densities generally in the loose to medium dense range, and

contained no to weak cementation. At the location of Borings SD8 through SD11 and F2,

clayey sand (SC) or clayey gravel (GC) fill soils were encountered in the upper roughly 1 to 5

feet bgs.
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At the location of SD2, SD13 and SD16, the surface and/or near surface soils consisted of

native deposits of clayey sand (SC). These soils exhibited low plasticity, loose relative

densities, and contained no to weak cementation. Beginning at depths ranging from

approximately 4 to 5 feet bgs and extending to the final depths of exploration (about 10 to 15.5

feet bgs), the clayey sands were underlain by: silty clayey sand (SC-SM) followed by poorly

graded sand (SP-SM) at Boring SD2; lean clay (CL) followed by sandy clayey silt (CL-ML) and

clayey sand (SC) at Boring SD13; and sandy lean clay (CL) at Boring SD16. These subsurface

materials exhibited plasticities in the no to medium range, had relative densities generally in the

loose to very dense range (coarse-grained soils), had relative firmness in the soft to firm range

(fine-grained soils), and contained no to weak cementation. At the location of Boring SD13, silty

sand (SM) fill soils were encountered in the upper roughly 2 feet bgs.

At the location of Borings SD12 and SD15, sandy lean clay (CL) and clayey sand (SC) fill soils

were encountered to depths of about 5 feet bgs, where the borings were terminated prematurely

due to practical auger refusals on very dense/hard materials. These subsurface fill materials

exhibited plasticities in the medium range, had relative firmness in the firm to hard range (fine-

grained soils), and had relative densities generally in the medium dense to very dense range

(coarse-grained soils).

As previously mentioned, Boring SD14 was not drilled due to constraints of existing utilities and

private property access restrictions.

Groundwater was not encountered within the borings to the depths explored. It is possible that

variations in groundwater elevations may occur due to seasonal changes, run-off, precipitation,

perching, and irrigation and/or construction activities. In general, it is not expected that

groundwater would impact construction of this project.

5.5 EXCAVATION CHARACTERISTICS

The following general comments regarding excavation conditions are based on boring data.

Based on the subsurface conditions encountered, excavations within the upper roughly 4 to 12

feet bgs should be possible using conventional earth excavating equipment. At the location of

Borings SD12 and SD15, practical auger refusal occurred at depths of about 5 feet bgs; therefore,

areas across the site may require heavier excavating equipment. We recommend that the
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earthwork contractor make his own assessment to satisfy himself as to the type of equipment

required to excavate through these deposits.

Based on our field observations and test results, temporary excavations in native soils may be

cut at an inclination no steeper than 1.5:1 (horizontal:vertical). All excavations should be

planned and executed in accordance with current OSHA recommendations for a Type C soil

(Federal Register 29 CFR Part 1926) and applicable local governing agency standards and

procedures. Slopes may need to be further flattened or shored based on conditions

encountered during construction. All parties should understand that safety of construction

personnel is the sole responsibility of the Contractor. If trench shoring is used, the Engineer of

Record should review shoring designs and soil parameters utilized by the shoring designer.

All construction surcharge loads and traffic loads should be kept a distance equal to the depth of

the excavation away from the edge of the trench excavations, unless specifically designed for in

the shoring design.

5.6 PRELIMINARY SOIL CORROSION CHARACTERISTICS

Corrosivity levels of selected samples were evaluated by laboratory methods including

sulfate and chloride contents. The corrosivity tests were performed by Kleinfelder’s

subcontracted laboratory, Motzz Laboratories, Inc. (Motzz) of Phoenix, Arizona. Results

of laboratory tests performed on selected samples are presented in Appendix SD-B.

Based on the laboratory results, sulfate (SO4) contents range from 28 to 1,098 ppm (or

0.0028 to 0.1098 percent). According to the 2009 Edition of the IBC, which refers to

provisions in the American Concrete Institute (ACI) 318, Sections 4.2 and 4.3, results

less than 0.1 percent indicate a negligible level of sulfate exposure; and results between

0.1 and 0.2 percent indicate a moderate level of sulfate exposure. Based on these

results, concrete in contact with site soils with similar sulfate concentrations should be

formulated to resist a moderate sulfate exposure as defined by ACI 318, which

recommends Type II Portland cement. Laboratory test results show chloride contents

range from 15 to 512 parts per million (ppm).

We recommend that the results of our laboratory testing be reviewed by a person or firm

experienced in corrosion protection designs for the actual construction at the site,
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and/or by the appropriate pipe or material manufacturer. A corrosion specialist should

be consulted if a detailed evaluation is necessary, and/or if corrosion protection

recommendations are needed.

The laboratory test results presented in this section are based on limited data obtained

from borings sampled at the time of our field exploration. It is possible that conditions

could vary between or beyond the data evaluated. These results are general in nature

and may not be representative of overall site conditions, particularly the actual backfill

conditions.

5.7 PIPE BEDDING

The clay site soils contain a significant amount of fines and are not suitable for use as pipe

bedding. Therefore, pipe bedding that may be required at the site will likely consist of imported

granular materials. Where pipe bedding is comprised of open graded gravels (e.g., crushed

rock, pea gravel or similar), a filter fabric may be required between the bedding and the backfill

soils to prevent the migration of fines into the bedding materials. Pipe bedding should meet the

specifications of the storm drain pipe manufacturer.

5.8 ENGINEERED FILL

Engineered (compacted) fill used to backfill the storm-drain excavation areas should be

inorganic soils (site derived or imported) with equal or better support characteristics than those

materials which were encountered by Kleinfelder. The on-site soils encountered at the storm

drain borings generally consisted of lean sandy clays and clayey sands with medium plasticities,

which are suitable to be used as engineered fill for the storm drain line backfill. On-site soils

excavated from the storm drain excavation areas may be used as engineered fill as approved

by the geotechnical engineer provided the engineered fill soils are free of vegetation, organics,

debris, and contain no rocks or clumps larger than 4 inches nominal diameter.

5.9 SITE GRADING

The following site grading recommendations are intended to provide support for roadway

structures overlying the storm drain line at the site. Therefore, the grading activities at the site

should be performed under observation and testing directed by the geotechnical engineer.
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Trash, debris, vegetation (including roots) and other organics, any existing spread fill, any

unstable (soft, loose, disturbed, water softened, etc.) soils, and other deleterious materials

should be removed from proposed storm drain areas prior to construction. All areas of

excavation should be observed and approved by a representative of the geotechnical engineer

after clearing and before any filling operations begin at the site.

The storm drain excavations should extend completely through any existing fill, backfill,

disturbed soils, or other unsuitable material. Excavations or irregular terrain should be widened

to accommodate compaction equipment and provide a level base for placing fill. The exposed

native soils at the base of the excavation should be proof-rolled under the direct supervision of

the geotechnical engineer. Following the approval of the geotechnical engineer, the cleared or

over-excavated area should be backfilled with approved on-site or imported structural fill soils

compacted as recommended in the following section. Fill placed on existing structural fill or

natural slopes steeper than 5H:1V should be keyed and benched into the existing slope.

5.10 FILL PLACEMENT AND COMPACTION

Moisture conditioned on-site or imported structural fill materials should be placed in 6 to 8-inch

thick loose lifts and compacted to elevate the site to specified finished grade. The materials

should be uniform with respect to material type and moisture content. The moisture content

should be maintained until covered by the placement of the next lift. Care should be taken to

avoid damaging the storm drain pipe during compaction efforts.

In proposed storm drain excavation areas, the lifts of approved on-site or imported engineered

fill soils placed at depths greater than 5 feet below finished subgrade should be moisture

conditioned within 2 percent of optimum moisture content, and uniformly compacted to a

minimum of 100 percent of their maximum dry density as determined by ASTM D698.

Engineered fill soils placed within the upper 5 feet below finished subgrade should be moisture

conditioned within 2 percentage points from their optimum moisture content, and be uniformly

compacted to a minimum of 95 percent of maximum dry density as determined by ASTM D698.

Observation and testing should be performed as necessary in order to meet the project

requirements and the recommendations presented in this report.
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ΦΙΛΕ ΝΑΜΕ:

129067−ΦιγΣD−1 το ΣD−4.δωγ

DΡΑWΝ ΒΨ:

ΧΗΕΧΚΕD ΒΨ:

DΡΑWΝ:

ΠΡΟϑΕΧΤ ΝΟ.

ωωω.κλεινφελδερ.χοm

Τηε ινφορmατιον ινχλυδεδ ον τηισ γραπηιχ ρεπρεσεντατιον ηασ βεεν χοmπιλεδ φροm α ϖαριετψ οφ

σουρχεσ ανδ ισ συβϕεχτ το χηανγε ωιτηουτ νοτιχε. Κλεινφελδερ mακεσ νο ρεπρεσεντατιονσ ορ

ωαρραντιεσ, εξπρεσσ ορ ιmπλιεδ, ασ το αχχυραχψ, χοmπλετενεσσ, τιmελινεσσ, ορ ριγητσ το τηε υσε οφ

συχη ινφορmατιον. Τηισ δοχυmεντ ισ νοτ ιντενδεδ φορ υσε ασ α λανδ συρϖεψ προδυχτ νορ ισ ιτ

δεσιγνεδ ορ ιντενδεδ ασ α χονστρυχτιον δεσιγν δοχυmεντ. Τηε υσε ορ mισυσε οφ τηε ινφορmατιον

χονταινεδ ον τηισ γραπηιχ ρεπρεσεντατιον ισ ατ τηε σολε ρισκ οφ τηε παρτψ υσινγ ορ mισυσινγ τηε

ινφορmατιον.
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APPENDIX SD-A

Boring Logs



between 5% and 12% passing No. 200 sieve require dual USCS symbols. (See KEY A3 if provided)

129067

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

PLATEUNIFIED SOIL CLASSIFICATION SYSTEM

A1

CLEAN GRAVELS

WITH LESS THAN

5% PASSING NO.

200 SIEVE

WELL-GRADED SANDS, SAND-GRAVEL

POORLY-GRADED SANDS, SAND-GRAVEL

SILTY SANDS,

CLAYEY SANDS,

(Liquid limit less than 50)
FINE

INORGANIC SILTS & VERY FINE SANDS,

INORGANIC CLAYS OF LOW TO MEDIUM

ORGANIC SILTS & ORGANIC SILTY CLAYS

MH

CH INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

OH ORGANIC CLAYS & ORGANIC SILTS
OF MEDIUM-TO-HIGH PLASTICITY

SILTS AND CLAYS

(Liquid limit greater than 50)

DESCRIPTIONS

GRAVELS
(More than half of

coarse fraction
is larger than
the #4 sieve)

GW

of material
is larger than

GRAVELS WITH

OVER 12%

PASSING NO. 200

SIEVE

COARSE
GRAINED

SOILS

the #200 sieve)

(More than half of

ML

SOILS

(More than half
of material

is smaller than

OL

Note: Fine grained soils that plot within the hatched area on the Plasticity Chart, and coarse grained soils with

MAJOR DIVISIONS USCS
SYMBOL

GP

GM

GC

WELL-GRADED GRAVELS, GRAVEL-SAND
MIXTURES WITH LITTLE OR NO FINES

(More than half

POORLY-GRADED GRAVELS, GRAVEL-SAND
MIXTURES WITH LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL-SILT-SAND
MIXTURES

CLAYEY GRAVELS, GRAVEL-SAND-CLAY
MIXTURES

SW MIXTURES WITH LITTLE OR NO FINES

SANDS

SM

MIXTURES WITH LITTLE OR NO FINESSP

SAND-GRAVEL-SILT MIXTURES

SC SAND-GRAVEL-CLAY MIXTURES

SILTS AND CLAYS

SILTY OR CLAYEY FINE SANDS,
CLAYEY SILTS WITH SLIGHT PLASTICITY

CL PLASTICITY, GRAVELLY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

GRAINED
OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILT

UNIFIED SOIL CLASSIFICATION SYSTEM

TYPICAL

CLEAN SANDS

WITH LESS THAN

5% PASSING NO.

200 SIEVE

coarse fraction
is smaller than
the #4 sieve) SANDS WITH OVER

12% PASSING NO.

200 SIEVE

the #200 sieve)
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129067

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

PLATELOG KEY

A2
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Project Number:

December 2012

Report Date:

LOG SYMBOLS

BULK / GRAB SAMPLE

MODIFIED CALIFORNIA SAMPLER
(2 inch inside diameter)

RING (PORTER) SAMPLER
(2-1/2 inch inside diameter)

STANDARD PENETRATION
SPLIT SPOON SAMPLER
(1.4 inch inside diameter)

SHELBY TUBE
(3 inch outside diameter)

HQ-3 SIZE CORE BARREL
(2.4 inch inside diameter)

WATER LEVEL
(level after completion)

WATER LEVEL
(level where first encountered)

GENERAL NOTES

1.  Lines separating strata on the logs represent approximate boundaries only.  Actual transitions may be gradual.

2.  No warranty is provided as to the continuity of soil or rock conditions between individual sample locations.

3.  Logs represent general soil or rock conditions observed at the point of exploration on the date indicated.

4.  In general, Unified Soil Classification designations presented on the logs were evaluated by visual methods only.  Therefore,
actual designations (based on laboratory tests) may vary.

5.  NA = Not Analyzed
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68 CL

SM

SANDY LEAN CLAY: brown to light brown,
firm, medium plasticity, no cementation,
trace gravel, damp, upper roughly 12 to 18
inches disturbed by agricultural plowing.

Note: soft to moderately firm below about 5
feet.

SILTY SAND: brown, loose, non-plastic,
no cementation, slightly damp to damp.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.5 feet.

No groundwater encountered in test boring.
Cave-in to 6.0 feet.

992239

18/12

3-4-4

4-4-4

Max Dry Dens = 113.8pcf
Opt Moist = 15.6%

Swell = 1.4%
R-value = 17

Sulfates = 77 ppm
Chlorides = 216 ppm

Sulfates = 75 ppm
Chlorides = 96 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

10.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.4353°   Longitude: -112.28745°
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PLATE
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LOG OF BORING SD1

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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47

32

SC

SC-SM

SP-SM

CLAYEY SAND: brown to light brown,
loose, low plasticity, no cementation,
slightly damp to damp, upper roughly 12
inches disturbed by previous grading.

SILTY, CLAYEY SAND: brown, loose, low
plasticity, no cementation, trace gravel,
damp.

Note: medium dense and fine to coarse
grained below about 9 feet.

POORLY GRADED SAND with SILT:
brown to light brown, medium dense,
non-plastic, no cementation, trace gravel,
slightly damp to damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.
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26

3-3-3

3-3-3

25/12

7-8-10

Sulfates = 207 ppm
Chlorides = 129 ppm
Sulfates = 156 ppm

Chlorides = 201 ppm

Sulfates = 81 ppm
Chlorides = 54 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43534°   Longitude: -112.28551°
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LOG OF BORING SD2

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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66 CL

SC

SM

SANDY LEAN CLAY: brown to light brown,
moderately firm, medium to high plasticity,
no cementation, trace gravel, slightly
damp, upper roughly 12 to 18 inches
disturbed by agricultural plowing.

CLAYEY SAND: light brown to tan,
medium dense, low plasticity, no to weak
cementation, slightly damp, with
calcareous veins.

SILTY SAND: brown to light brown, loose,
non-plastic, no cementation, slightly damp.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.5 feet.

No groundwater encountered in test boring.
Cave-in to 7.0 feet.
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4-4-6

29/12

3-4-4

Sulfates = 73 ppm
Chlorides = 118 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - cut corn

Deidrich D-120

10.5
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43546°   Longitude: -112.28084°
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LOG OF BORING SD3

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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82 CL

SC-SM

LEAN CLAY with SAND: brown,
moderately firm, medium plasticity, no
cementation, slightly damp to damp, upper
roughly 12 to 18 inches disturbed by
agricultural plowing.

Note: firm and with calcareous veins below
about 5 feet.

SILTY, CLAYEY SAND: brown to light
brown, medium dense, low plasticity, no
cementation, slightly damp.

Note: brown and gray very dense, and
stratified with thin layers of angular fine
clayey gravel below about 14 feet.

Stopped drilling at 14.0 feet.
Sampler refusal at 14.3 feet.

No groundwater encountered in test boring.
Cave-in to 10.8 feet.

10028
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15/12

5-8-9

5-5-6

50/4

Max Dry Dens = 104.2pcf
Opt Moist = 19.7%

Swell = 3.4%
R-value < 5

Sulfates = 88 ppm
Chlorides = 59 ppm
Sulfates = 97 ppm

Chlorides = 99 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - cut corn

Deidrich D-120

14.3
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43549°   Longitude: -112.27753°
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LOG OF BORING SD4

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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72 CL

CL

SM

LEAN CLAY with SAND: brown to light
brown, moderately firm, medium to high
plasticity, no to weak cementation, trace
gravel, damp, upper roughly 12 to 18
inches disturbed by agricultural plowing.

SANDY CLAY: brown, soft, medium
plasticity, no cementation, slightly damp to
damp.

SILTY SAND: light brown, medium dense,
non-plastic, no cementation, damp.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.0 feet.

No groundwater encountered in test boring.
Cave-in to 7.6 feet.
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4-5-5

3-3-2

22/12

Sulfates = 73 ppm
Chlorides = 103 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - cut corn

Deidrich D-120

10.0
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.4355°   Longitude: -112.27369°
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LOG OF BORING SD5

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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75 CL

ML

LEAN CLAY with SAND: brown, soft,
medium plasticity, no cementation, damp,
upper roughly 12 to 18 inches disturbed by
agricultural plowing.

SANDY SILT: brown to light brown, dense,
non-plastic, no cementation, slightly damp.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.0 feet.

No groundwater encountered in test boring.
Cave-in to 8.0 feet.
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45/12

Sulfates = 69 ppm
Chlorides = 134 ppm

Sulfates = 71 ppm
Chlorides = 140 ppm

16

O
th

er

In
si

tu
 D

ry

B
ul

ln
os

e 
(b

pf
)

Fi
el

d 
M

oi
st

ur
e

DESCRIPTION

E
LE

V
A

TI
O

N
 (f

t)

#2
00

 S
ie

ve
 (%

)

LABORATORY

C
on

tin
uo

us
 P

en
.

U
S

C
S

 C
la

ss
ifi

ca
tio

n

P
as

si
ng

#4
 S

ie
ve

 (%
)

B
lo

w
 C

ou
nt

D
E

P
TH

 (f
t)

D
en

si
ty

 (p
cf

)

S
am

pl
e 

In
te

rv
al

P
la

st
ic

ity
 In

de
x

Li
qu

id
 L

im
it

FIELD

C
on

te
nt

 (%
)

0.0 to 10.0 feet

P
as

si
ng

Te
st

s

G
ra

ph
ic

al
 L

og

Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

10.0
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43556°   Longitude: -112.27006°
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LOG OF BORING SD6

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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100

85 CL

SC

LEAN CLAY with SAND: brown, soft to
moderately firm, medium plasticity, no
cementation, moist, upper roughly 12 to 18
inches disturbed by agricultural plowing.

Note: firm below about 5 feet.

CLAYEY SAND: light brown to tan,
medium dense, low plasticity, weak
cementation, trace gravel, slightly damp.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.5 feet.

No groundwater encountered in test boring.
Cave-in to 6.5 feet.

1002644

8/12

17/12

7-9-13

Sulfates = 153 ppm
Chlorides = 222 ppm

Sulfates = 60 ppm
Chlorides = 79 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

10.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.4356°   Longitude: -112.26602°
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LOG OF BORING SD7

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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104

77 CL

SM

LEAN CLAY with SAND: brown, soft,
medium to high plasticity, no cementation,
trace gravel, moist, upper roughly 12
inches disturbed by previous grading.

Note: brown to light brown, firm, weak
cementation, and vesicular below about 5
feet.

SILTY SAND: brown to light brown,
medium dense, non-plastic, no
cementation, slightly damp.

Note: trace fine gravel below about 14 feet.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.0 feet.
No groundwater encountered.

Cave-in to 12.0 feet.
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2-3-3

24/12

11-13-11

24/12

Sulfates = 631 ppm
Chlorides = 512 ppm

19

6

O
th

er

In
si

tu
 D

ry

B
ul

ln
os

e 
(b

pf
)

Fi
el

d 
M

oi
st

ur
e

DESCRIPTION

E
LE

V
A

TI
O

N
 (f

t)

#2
00

 S
ie

ve
 (%

)

LABORATORY

C
on

tin
uo

us
 P

en
.

U
S

C
S

 C
la

ss
ifi

ca
tio

n

P
as

si
ng

#4
 S

ie
ve

 (%
)

B
lo

w
 C

ou
nt

D
E

P
TH

 (f
t)

D
en

si
ty

 (p
cf

)

S
am

pl
e 

In
te

rv
al

P
la

st
ic

ity
 In

de
x

Li
qu

id
 L

im
it

FIELD

C
on

te
nt

 (%
)

0.0 to 15.0 feet

P
as

si
ng

Te
st

s

G
ra

ph
ic

al
 L

og

Date Completed:Groundwater (ft):

Hammer Type:

Graded landscaped area, developed parcel

Deidrich D-120

15.0
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.4356°   Longitude: -112.26408°
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LOG OF BORING F1

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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57

FILL

CL

FILL: CLAYEY SAND: brown and gray, low
plasticity, with gravel, slightly damp, upper
roughly 12 inches disturbed by previous
grading.

NATIVE: SANDY LEAN CLAY: brown,
firm, medium plasticity, no cementation,
with gravel, damp.

Note: brown to light brown, moderately firm,
and weak cementation below 5 feet.

Note: stratified with thin layers of sandy clay
below about 9 feet.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.5 feet.

No groundwater encountered in test boring.
Cave-in to 7.5 feet.
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18/12

3-6-8

5-7-7

Max Dry Dens = 112.1pcf
Opt Moist = 14.0%

Swell = 3.2%
R-value = 8

Sulfates = 168 ppm
Chlorides = 111 ppm
Sulfates = 166 ppm

Chlorides = 178 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

10.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43567°   Longitude: -112.26157°
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LOG OF BORING SD8

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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110

78

FILL

CL

SC

FILL: CLAYEY GRAVEL:  brown and gray,
low plasticity, with cobbles and gravel, with
sand, slightly damp.

NATIVE: LEAN CLAY with SAND: brown,
soft, medium to high plasticity, no
cementation, trace gravel, moist.

Note: brown to light brown, moderately firm,
and weak cementation below about 5 feet.

CLAYEY SAND: brown, medium dense,
low plasticity, no to weak cementation,
damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.0 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.

943249
3-4-4

13/12

6-9-13

27/12

Sulfates = 413 ppm
Chlorides = 348 ppm

Sulfates = 116 ppm
Chlorides = 76 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.0
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43561°   Longitude: -112.25769°
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LOG OF BORING SD9

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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106

79

FILL

CH

CL

FILL: CLAYEY SAND: brown, low
plasticity, trace gravel, slightly damp.

NATIVE: FAT CLAY with SAND: brown to
light brown, moderately firm, high plasticity,
weak cementation, trace gravel, damp.

SANDY CLAY: brown to light brown, very
firm, low to medium plasticity, weak
cementation, slightly damp.

Note: stratified with thin layers of clayey
sand below about 14 feet.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.
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15/12

4-5-5

34/12

11-11-25

Sulfates = 60 ppm
Chlorides = 57 ppm

Sulfates = 46 ppm
Chlorides = 219 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43561°   Longitude: -112.25579°
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LOG OF BORING F2

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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FILL

CL

SM

FILL: CLAYEY SAND: brown and gray, low
plasticity, some gravel, slightly damp.

NATIVE: LEAN CLAY with SAND: brown
to light brown, firm, medium plasticity, no
cementation, trace gravel, damp.

Note: moist and stratified with thin layers of
sandy silt (ML) at about 9 feet.

SILTY SAND: brown to light brown,
medium dense, non-plastic, weak
cementation, slightly damp to damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.

9626
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10-13-15

13-13-17

23/12

7-8-11

Max Dry Dens = 106.2pcf
Opt Moist = 16.4%

Swell = 2.9%
R-value = 8

Sulfates = 116 ppm
Chlorides = 18 ppm

Sulfates = 126 ppm
Chlorides = 59 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43587°   Longitude: -112.25272°
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LOG OF BORING SD10

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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34 FILL

CL

SC

FILL: CLAYEY SAND with GRAVEL:
brown, low plasticity, slightly damp.

NATIVE: SANDY CLAY: brown, firm,
medium plasticity, no cementation, trace
gravel, slightly damp to damp.

CLAYEY SAND: brown to light brown,
dense, low plasticity, no cementation, trace
gravel, slightly damp to damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 5.0 feet.

801228

9/12

7-10-12

16/12

8-8-10

14-18-30

Sulfates = 625 ppm
Chlorides = 53 ppm

Sulfates = 1,098 ppm
Chlorides = 191 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43632°   Longitude: -112.24815°
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LOG OF BORING SD11

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona
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56 FILL FILL: SANDY LEAN CLAY: brown and
gray, firm, medium plasticity, no
cementation, some gravel, slightly damp.

Note: hard at 5 feet.

Auger refusal at 5.0 feet.
Sampler refusal at 5.4 feet.

No groundwater encountered in test boring.

902641

12-12-12

50/5

Max Dry Dens = 117.8pcf
Opt Moist = 13.8%

Swell = 3.1%
R-value = 5
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

5.4
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43654°   Longitude: -112.24486°
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103

75

FILL

SC

CL

CL-ML

SC

FILL: SILTY SAND: brown, non-plastic,
slightly damp.

NATIVE: CLAYEY SAND: brown, loose,
low plasticity, weak cementation, trace
gravel, slightly damp.

LEAN CLAY with SAND: light brown, firm,
medium plasticity, weak cementation, trace
gravel, damp.

SANDY, CLAYEY SILT: light brown, firm,
low plasticity, weak cementation, slightly
damp.

CLAYEY SAND: light brown, very dense,
low plasticity, weak cementation, damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 10.7 feet.

972340

4-6-3

16/12

7-10-14

62/12

Sulfates = 51 ppm
Chlorides = 15 ppm

Sulfates = 28 ppm
Chlorides = 33 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.0
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43694°   Longitude: -112.24062°
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38 FILL FILL: CLAYEY SAND with GRAVEL:
brown and gray, medium dense, medium
plasticity, slightly damp.

Note: very dense with cobbles below about
5 feet.

Auger refusal at 5.0 feet.
Sampler refusal at 5.3 feet.

No groundwater encountered in test boring.
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15-8-7

50/4

Max Dry Dens = 122.9pcf
Opt Moist = 11.1%

Swell = 1.3%
Sulfates = 233 ppm

Chlorides = 362 ppm

O
th

er

In
si

tu
 D

ry

B
ul

ln
os

e 
(b

pf
)

Fi
el

d 
M

oi
st

ur
e

DESCRIPTION

E
LE

V
A

TI
O

N
 (f

t)

#2
00

 S
ie

ve
 (%

)

LABORATORY

C
on

tin
uo

us
 P

en
.

U
S

C
S

 C
la

ss
ifi

ca
tio

n

P
as

si
ng

#4
 S

ie
ve

 (%
)

B
lo

w
 C

ou
nt

D
E

P
TH

 (f
t)

D
en

si
ty

 (p
cf

)

S
am

pl
e 

In
te

rv
al

P
la

st
ic

ity
 In

de
x

Li
qu

id
 L

im
it

FIELD

C
on

te
nt

 (%
)

0.0 to 5.3 feet

P
as

si
ng

Te
st

s

G
ra

ph
ic

al
 L

og

Date Completed:Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

5.3
Hole Diameter (in):

11/1/2012

Hollow Stem Auger
Total Depth (ft):

11/1/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43705°   Longitude: -112.2328°

5

10

15

20

PLATE

A18

LOG OF BORING SD15

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

G
E

O
_A

D
O

T_
E

W
/E

L_
R

 1
29

06
7 

M
C

-8
5.

G
P

J 
 1

2/
28

/1
2

Copyright Kleinfelder 2012



100

45

64

SC

CL

CLAYEY SAND: brown, loose, low
plasticity, no cementation, trace gravel,
damp, upper roughly 12 to 18 inches
disturbed by agricultrual plowing.

SANDY LEAN CLAY: brown, soft, medium
plasticity, no cementation, slightly damp.

Note: firm and stratified with thin layers of
silty sand (SM) below about 9 feet.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.0 feet.

No groundwater encountered in test boring.
Cave-in to 8.5 feet.
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16/12

Sulfates = 122 ppm
Chlorides = 233 ppm

Sulfates = 138 ppm
Chlorides = 366 ppm
Sulfates = 164 ppm

Chlorides = 459 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

10.0
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43692°   Longitude: -112.22885°
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98

74 CL

ML

LEAN CLAY with SAND: brown, very soft,
medium plasticity, no cementation, damp,
upper roughly 12 to 18 inches disturbed by
agricultural plowing.

Note: brown to light brown, firm, medium
plasticity, no to weak cementation, and
moist below about 5 feet.

SANDY SILT: brown, loose, no to low
plasticity, no cementation, damp, stratified
with thin layers of fine sand.

Stopped drilling at 9.0 feet.
Stopped sampling at 10.0 feet.

No groundwater encountered in test boring.
Cave-in to 7.5  feet.
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Max Dry Dens = 108.3pcf
Opt Moist = 15.3%

Swell = 3.5%
R-value = 14

Sulfates = 69 ppm
Chlorides = 103 ppm

Sulfates = 54 ppm
Chlorides = 58 ppm

Sulfates = 60 ppm
Chlorides = 66 ppm
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Date Completed:Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

10.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43695°   Longitude: -112.22426°
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APPENDIX SD-B

Laboratory Test Results
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1 31 68 39 17 22

MDD / OMC = 113.8 / 15.6

S = 1.4

R = 17

SULF = 77

CHLO = 216

13.1 109.0

SULF = 75

CHLO = 96

3 50 47 23 15 8

SULF = 156

CHLO = 201

SULF = 207

CHLO = 129

2 66 32 26 20 6
SULF = 81

CHLO = 54

7.9 107.9

2 32 66 45 17 28

SULF = 73

CHLO = 118

12.7 110.9

0 17 82 44 16 28

MDD / OMC = 104.2 / 19.7

S = 3.4

R < 5

16.9 97.7

SULF = 97

CHLO = 99

SULF = 88

CHLO = 59

11.1

1 28 72 46 18 28

SULF = 73

CHLO = 103

10.8 103.9

SUMMARY OF LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

Dec 2012 129067 Page 1 of 4

Copyright 2012 Kleinfelder

SANDY LEAN CLAY (CL)

NOTES

(1)  MDD / OMC = Maximum Dry Density (pcf) / Optimum Moisture Content (%), as determined by a standard (D698) proctor

       S = Swell (%)

       R = R -value

SULF = Sulfates (ppm)

CHLO = Chlorides (ppm)

PLATE

B1

SD1 @ 2-3'

SD1 @ 5-9'

SD2 @ 5-6.5'

������

(%)

SD2 @ 0-5' CLAYEY SAND (SC)

SD2 @ 5-8'

OTHER TESTS
(1)

NATURAL 

MOISTURE 

CONTENT

(%)

NATURAL

DRY

DENSITY

(pcf)

	�
�

(%)

ATTERBERG LIMITS
GRAIN SIZE ANALYSIS

SAMPLE

LOCATION

��
�	

(%)

SD1 @ 0-5'

UNIFIED SOIL CLASSIFICATION (USCS)

SD4 @ 5-6.5'

SD4 @ 14-15'

SD5 @ 0-5' LEAN CLAY with SAND (CL)

SD5 @ 5-9'

SD5 @ 9-10'

SD2 @ 8-13' SILTY, CLAYEY SAND (SC-SM)

SD2 @ 9-10'

SD3 @ 0-5' SANDY LEAN CLAY (CL)

SD3 @ 5-9'

SD3 @ 5-6'

SD4 @ 0-5' LEAN CLAY with SAND (CL)

SD4 @ 2-3'

SD4 @ 5-9'
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(%) OTHER TESTS
(1)

NATURAL 

MOISTURE 

CONTENT

(%)

NATURAL

DRY

DENSITY

(pcf)

	�
�

(%)

ATTERBERG LIMITS
GRAIN SIZE ANALYSIS

SAMPLE

LOCATION

��
�	

(%) UNIFIED SOIL CLASSIFICATION (USCS)

0 25 75 44 17 27

SULF = 71

CHLO = 140

SULF = 69

CHLO = 134

16.4 104.4

0 15 85 44 18 26
SULF = 153

CHLO = 222

24.3 91.6

SULF = 60

CHLO = 79

22.1 99.8

1 22 77 49 19 30
SULF = 631

CHLO = 512

19.4 102.4

5.7 103.8

15 28 57 33 15 18

MDD / OMC = 112.1 / 14.0

S = 3.2

R = 8

13.2 107.9

SULF = 166

CHLO = 178

SULF = 168

CHLO = 111

6 16 78 49 17 32

SULF = 413

CHLO = 348

21.5 91.5

SULF = 116

CHLO = 76

15.5 110.3

SUMMARY OF LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

Dec 2012 129067 Page 2 of 4

Copyright 2012 Kleinfelder

NOTES

(1)  MDD / OMC = Maximum Dry Density (pcf) / Optimum Moisture Content (%), as determined by a standard (D698) proctor

       S = Swell (%)

       R = R -value

SULF = Sulfates (ppm)

CHLO = Chlorides (ppm)

LEAN CLAY with SAND (CL)

PLATE

B1

SD8 @ 2-3'

SD8 @ 5-9'

SD6 @ 0-5' LEAN CLAY with SAND (CL)

SD6 @ 5-9'

SD6 @ 5-6.5'

SD6 @ 9-10'

SD7 @ 0-5'

SD9 @ 5-6'

SD9 @ 9-10.5'

SD9 @ 14-15'

SD8 @ 5-6.5'

SD9 @ 1.5-5' LEAN CLAY with SAND (CL)

SD9 @ 5-9'

SD7 @ 2-3'

SD7 @ 5-9'

F1 @ 14-15'

SD8 @ 1-5' SANDY LEAN CLAY with GRAVEL (CL)

SD7 @ 5-6'

F1 @ 0-5' LEAN CLAY with SAND (CL)

F1 @ 5-6'
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(%) OTHER TESTS
(1)

NATURAL 

MOISTURE 

CONTENT

(%)

NATURAL

DRY

DENSITY

(pcf)

	�
�

(%)

ATTERBERG LIMITS
GRAIN SIZE ANALYSIS

SAMPLE

LOCATION

��
�	

(%) UNIFIED SOIL CLASSIFICATION (USCS)

17.4 95.4

1 20 79 50 18 32
SULF = 60

CHLO = 57

8.2 105.9

SULF = 46

CHLO = 219

4 24 72 42 16 26

MDD / OMC = 106.2 / 16.4

S = 2.9

R = 8

SULF = 116

CHLO = 18

SULF = 126

CHLO = 59

20.6 100.8

20 45 34 28 16 12

14.8 103.6

SULF = 625

CHLO = 53

SULF = 1,098

CHLO = 191

10 35 56 41 15 26

MDD / OMC = 117.8 / 13.8

S = 3.1

R = 5

3 22 75 40 17 23
SULF = 51

CHLO = 15

15.2 105.4

SULF = 28

CHLO = 33

19.3 102.6

19 44 38 29 15 14

MDD / OMC = 122.9 / 11.1

S = 1.3

SULF = 233

CHLO = 362

SUMMARY OF LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

Dec 2012 129067 Page 3 of 4

Copyright 2012 Kleinfelder

NOTES

(1)  MDD / OMC = Maximum Dry Density (pcf) / Optimum Moisture Content (%), as determined by a standard (D698) proctor

       S = Swell (%)

       R = R -value

SULF = Sulfates (ppm)

CHLO = Chlorides (ppm)

PLATE

B1

SD13 @ 9-10.5'

SD13 @ 14-15'

SD15 @ 0-5' CLAYEY SAND with GRAVEL (SC)

SD12 @ 0-4' SANDY LEAN CLAY (CL)

SD13 @ 5-9' LEAN CLAY with SAND (CL)

SD13 @ 5-6'

SD11 @ 2-3'

SD11 @ 5-9'

SD11 @ 10-11.5'

SD10 @ 9-13'

SD10 @ 9-10'

SD11 @ 0-5' CLAYEY SAND with GRAVEL (SC)

F2 @ 14-15.5'

SD10 @ 1-5' LEAN CLAY with SAND (CL)

SD10 @ 5-9'

F2 @ 9-10'

F2 @ 5-9' FAT CLAY with SAND (CH)

F2 @ 2-3'
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(%) OTHER TESTS
(1)

NATURAL 

MOISTURE 

CONTENT

(%)

NATURAL

DRY

DENSITY

(pcf)

	�
�

(%)

ATTERBERG LIMITS
GRAIN SIZE ANALYSIS

SAMPLE

LOCATION

��
�	

(%) UNIFIED SOIL CLASSIFICATION (USCS)

1 54 45 26 15 11
SULF = 122

CHLO = 233

0 36 64 33 15 18
SULF = 164

CHLO = 459

SULF = 138

CHLO = 366

5.3 99.8

0 26 74 37 16 21

MDD / OMC = 108.3 / 15.3

S = 3.5

R = 14

SULF = 69

CHLO = 103

SULF = 54

CHLO = 58

SULF = 60

CHLO = 66

20.1 98.1

SUMMARY OF LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

Dec 2012 129067 Page 4 of 4

Copyright 2012 Kleinfelder

NOTES

(1)  MDD / OMC = Maximum Dry Density (pcf) / Optimum Moisture Content (%), as determined by a standard (D698) proctor

       S = Swell (%)

       R = R -value

SULF = Sulfates (ppm)

CHLO = Chlorides (ppm)

PLATE

B1

SD17 @ 5-8'

SD17 @ 5-6'

SD16 @ 9-10'

SD17 @ 0-5' LEAN CLAY with SAND (CL)

SD17 @ 2-3.5'

SD16 @ 0-5' CLAYEY SAND (SC)

SD16 @ 5-9' SANDY LEAN CLAY (CL)

SD16 @ 5-6.5'
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SAMPLE SOURCE: SD1 @ 0-5'

USCS: SANDY LEAN CLAY (CL)

Maximum Dry Density: 113.8 pcf

Optimum Moisture Content: 15.6 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD4 @ 0-5'

USCS: LEAN CLAY with SAND (CL)

Maximum Dry Density: 104.2 pcf

Optimum Moisture Content: 19.7 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067
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SAMPLE SOURCE: SD8 @ 1-5'

USCS: SANDY LEAN CLAY with GRAVEL (CL)

Maximum Dry Density: 112.1 pcf

Optimum Moisture Content: 14.0 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD10 @ 1-5'

USCS: LEAN CLAY with SAND (CL)

Maximum Dry Density: 106.2 pcf

Optimum Moisture Content: 16.4 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD12 @ 0-4'

USCS: SANDY LEAN CLAY (CL)

Maximum Dry Density: 117.8 pcf

Optimum Moisture Content: 13.8 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067
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SAMPLE SOURCE: SD15 @ 0-5'

USCS: CLAYEY SAND with GRAVEL (SC)

Maximum Dry Density: 122.9 pcf

Optimum Moisture Content: 11.1 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD17 @ 0-5'

USCS: LEAN CLAY with SAND (CL)

Maximum Dry Density: 108.3 pcf

Optimum Moisture Content: 15.3 %

The zero air void curve represents an assumed specific gravity of 2.65

STANDARD PROCTOR (ASTM D698 A)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067
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SAMPLE SOURCE: SD1 @ 0-5'

USCS: SANDY LEAN CLAY (CL)

Moisture Content (%): 12.6

Dry Density (pcf): 108.2

Initial Degree of Saturation (%): 62.8

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 113.8

APPLIED STRESS: 144 psf Optimum Moisture (%): 15.6

SEATING PRESSURE: 100 psf

TEST PREPARATION:

1.4% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD4 @ 0-5'

USCS: LEAN CLAY with SAND (CL)

Moisture Content (%): 16.7

Dry Density (pcf): 99.0

Initial Degree of Saturation (%): 65.8

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 104.2

APPLIED STRESS: 144 psf Optimum Moisture (%): 19.7

SEATING PRESSURE: 100 psf

TEST PREPARATION:

3.4% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD8 @ 1-5'

USCS: SANDY LEAN CLAY with GRAVEL (CL)

Moisture Content (%): 11.1

Dry Density (pcf): 106.5

Initial Degree of Saturation (%): 53.0

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 112.1

APPLIED STRESS: 144 psf Optimum Moisture (%): 14.0

SEATING PRESSURE: 100 psf

TEST PREPARATION:

3.2% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD10 @ 1-5'

USCS: LEAN CLAY with SAND (CL)

Moisture Content (%): 13.4

Dry Density (pcf): 101.0

Initial Degree of Saturation (%): 55.6

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 106.2

APPLIED STRESS: 144 psf Optimum Moisture (%): 16.4

SEATING PRESSURE: 100 psf

TEST PREPARATION:

2.9% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD12 @ 0-4'

USCS: SANDY LEAN CLAY (CL)

Moisture Content (%): 10.7

Dry Density (pcf): 112.0

Initial Degree of Saturation (%): 59.7

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 117.8

APPLIED STRESS: 144 psf Optimum Moisture (%): 13.8

SEATING PRESSURE: 100 psf

TEST PREPARATION:

3.1% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD12 @ 0-4'

USCS: SANDY LEAN CLAY (CL)

Moisture Content (%): 10.7

Dry Density (pcf): 112.0

Initial Degree of Saturation (%): 59.7

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 117.8

APPLIED STRESS: 144 psf Optimum Moisture (%): 13.8

SEATING PRESSURE: 100 psf

TEST PREPARATION:

3.1% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD15 @ 0-5'

USCS: CLAYEY SAND with GRAVEL (SC)

Moisture Content (%): 8.1

Dry Density (pcf): 116.8

Initial Degree of Saturation (%): 51.3

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 122.9

APPLIED STRESS: 144 psf Optimum Moisture (%): 11.1

SEATING PRESSURE: 100 psf

TEST PREPARATION:

1.3% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).
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SAMPLE SOURCE: SD17 @ 0-5'

USCS: LEAN CLAY with SAND (CL)

Moisture Content (%): 12.3

Dry Density (pcf): 102.8

Initial Degree of Saturation (%): 53.8

SPECIFIC GRAVITY: 2.65 (estimated)

Maximum Dry Density (pcf): 108.3

APPLIED STRESS: 144 psf Optimum Moisture (%): 15.3

SEATING PRESSURE: 100 psf

TEST PREPARATION:

3.5% Swell

ONE-DIMENSIONAL FREE SWELL (ASTM D 4546)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder

Specimen remolded to approximately 95% of maximum dry density at approximately 3% 

below optimum moisture, as determined by a standard proctor (ASTM D698).

PLATE

1
2

2
9

4
-5

5 B23

-10

-8

-6

-4

-2

0

2

4

6

8

10

0.1 1 10 100 1000 10000

S
tr

a
in

 (
%

)

Time (minutes)

S
w

e
ll
→

←
 C

o
lla

p
s
e



SAMPLE SOURCE: SD1 @ 0-5'

USCS: SANDY LEAN CLAY (CL)

SPECIMEN A B C

Moisture Content (%) 18.6 15.8 13.0

Compaction Pressure (psi) Hand Tamped 125 350

Specimen Height (in) 2.52 2.52 2.46

Dry Density (pcf) 105.6 110.1 117.8

Horizontal Pressure @ 1000lbs (psi) 64 59 19

Horizontal Pressure @ 2000lbs (psi) Exceeded 140 132 53

Displacement 5.77 4.79 3.96

Expansion Pressure  (psi) 0.3 0.0 6.4

Exudation Pressure (psi) 185 216 732

R- Value 3 10 56

Interpolated R-Value at 300 psi = 17

#REF!

R -VALUE (ASTM D2844)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD4 @ 0-5'

USCS: LEAN CLAY with SAND (CL)

SPECIMEN A B C

Moisture Content (%) 23.9 26.8 22.0

Compaction Pressure (psi) Hand Tamped Hand Tamped 75

Specimen Height (in) 2.63 2.49 2.54

Dry Density (pcf) 97.6 95.9 100.9

Horizontal Pressure @ 1000lbs (psi) 66 72 60

Horizontal Pressure @ 2000lbs (psi) Exceeded 140 Exceeded 140 138

Displacement 5.85 6.19 5.26

Expansion Pressure  (psi) 0.3 0.0 6.4

Exudation Pressure (psi) 320 216 732

R- Value 3 3 7

R -VALUE (ASTM D2844)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD8 @ 1-5'

USCS: SANDY LEAN CLAY with GRAVEL (CL)

SPECIMEN A B C

Moisture Content (%) 16.8 14.1 15.4

Compaction Pressure (psi) Hand Tamped 175 75

Specimen Height (in) 2.47 2.51 2.57

Dry Density (pcf) 113.4 116.6 113.0

Horizontal Pressure @ 1000lbs (psi) 64 44 61

Horizontal Pressure @ 2000lbs (psi) Exceeded 140 114 134

Displacement 6.04 4.13 4.84

Expansion Pressure  (psi) 0.0 0.3 0.0

Exudation Pressure (psi) 250 424 316

R- Value 3 20 10

Interpolated R-Value at 300 psi = 8

#REF!

R -VALUE (ASTM D2844)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD10 @ 1-5'

USCS: LEAN CLAY with SAND (CL)

SPECIMEN A B C

Moisture Content (%) 19.9 17.2 22.7

Compaction Pressure (psi) Hand Tamped 150 Hand Tamped

Specimen Height (in) 2.56 2.46 2.61

Dry Density (pcf) 103.3 109.4 98.3

Horizontal Pressure @ 1000lbs (psi) 62 48 69

Horizontal Pressure @ 2000lbs (psi) 139 118 Exceeded 140

Displacement 5.20 4.49 6.30

Expansion Pressure  (psi) 0.0 1.6 0.0

Exudation Pressure (psi) 283 483 261

R- Value 7 17 3

Interpolated R-Value at 300 psi = 8

#REF!

R -VALUE (ASTM D2844)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD12 @ 0-4'

USCS: SANDY LEAN CLAY (CL)

SPECIMEN A B C

Moisture Content (%) 17.0 19.7 14.3

Compaction Pressure (psi) Hand Tamped Hand Tamped 100

Specimen Height (in) 2.41 2.52 2.38

Dry Density (pcf) 109.8 104.1 116.1

Horizontal Pressure @ 1000lbs (psi) 67 75 54

Horizontal Pressure @ 2000lbs (psi) Exceeded 140 Exceeded 140 128

Displacement 5.62 6.36 4.25

Expansion Pressure  (psi) 0.0 0.0 0.5

Exudation Pressure (psi) 297 144 477

R- Value 5 5 11

Interpolated R-Value at 300 psi = 5

#REF!

R -VALUE (ASTM D2844)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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SAMPLE SOURCE: SD17 @ 0-5'

USCS: LEAN CLAY with SAND (CL)

SPECIMEN A B C

Moisture Content (%) 19.7 17.0 15.6

Compaction Pressure (psi) Hand Tamped 150 200

Specimen Height (in) 2.59 2.45 2.48

Dry Density (pcf) 103.5 109.8 113.4

Horizontal Pressure @ 1000lbs (psi) 64 48 37

Horizontal Pressure @ 2000lbs (psi) Exceeded 140 120 99

Displacement 5.70 4.49 3.68

Expansion Pressure  (psi) 0.0 1.6 7.6

Exudation Pressure (psi) 244 307 537

R- Value 3 16 30

Interpolated R-Value at 300 psi = 14

#REF!

R -VALUE (ASTM D2844)
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067

Copyright 2012 Kleinfelder
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TEST METHOD: ARIZ 733** ARIZ 736**

Sulfates Chlorides

(ppm) (ppm)

77 216

75 96

156 201

207 129

81 54

73 118

73 114

97 99

88 59

73 103

71 140

69 134

153 222

60 79

631 512

166 178

168 111

ADDITIONAL LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

December 2012 129067 Page 1 of 2

Copyright 2012 Kleinfelder

SD8 @ 5-9'

SD8 @ 5-6.5'

** Testing performed by MotZZ Laboratory, Inc.

PLATE

B30

SD7 @ 5-9'

F1 @ 0-5'

SD6 @ 5-9'

SD6 @ 5-6.5'

SD7 @ 0-5'

SD4 @ 5-9'

SD4 @ 5-6.5'

SD5 @ 5-9'

SD3 @ 5-9' 

(duplicate)

SD2 @ 5-6.5'

SD2 @ 8-13'

SD3 @ 5-9'

SAMPLE LOCATION

SD1 @ 0-5'

SD1 @ 5-9'

SD2 @ 5-8'



TEST METHOD: ARIZ 733** ARIZ 736**

Sulfates Chlorides

(ppm) (ppm)SAMPLE LOCATION

413 348

116 76

60 57

46 219

116 18

126 59

625 53

1,098 191

51 15

28 33

233 362

122 233

164 459

138 366

69 103

54 58

60 66

ADDITIONAL LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

December 2012 129067 Page 2 of 2

Copyright 2012 Kleinfelder

SD17 @ 0-5'

SD17 @ 2-3.5'

SD17 @ 5-8'

SD13 @ 9-10.5'

SD15 @ 0-5'

SD16 @ 0-5'

SD16 @ 5-9'

SD16 @ 5-6.5'

SD11 @ 5-9'

SD11 @ 10-11.5'

SD13 @ 5-9'

F2 @ 14-15.5'

SD10 @ 5-9'

SD10 @ 9-13'

SD9 @ 9-10.5'

F2 @ 5-9'

SD9 @ 5-9'

** Testing performed by MotZZ Laboratory, Inc.

PLATE

B30
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6 PERCOLATION TESTING

6.1 GENERAL

Eleven storm-water retention basins are proposed at multiple locations across the site. The

planned depths for the proposed storm-water retention basins will range between 3 and 10 feet.

Kleinfelder performed a geotechnical exploration for the proposed storm-water retention basins,

which included percolation tests and borings. The geotechnical exploration for the proposed

storm-water retention basins at the site was performed in general accordance with the Flood

Control District of Maricopa County (FCDMC) requirements (Method 2 of the FCDMC Drainage

Design [Hydraulics] Manual, 2010), which we understand also meets the City of Phoenix

requirements for storm-water retention basins.

In addition, DMJM Harris/AECOM previously performed percolation tests across portions of the

site and prepared a report summarizing their services. The report reviewed by Kleinfelder for

this portion of the project was the following:

 DMJM Harris/AECOM (AECOM) Stormwater Detention Basin Percolation Testing and
Earthwork Factor Estimates, MC 85 (Buckeye Road), 107th Avenue to 91st Avenue,
Maricopa County, Arizona (DMJM Harris Project No. 6490.0000, dated November 8,
2006). This previous AECOM report is included as an appendix to this section.

6.2 SUMMARY OF PREVIOUS PERCOLATION TESTING

In 2006, DMJM Harris/AECOM (AECOM) performed percolation testing for proposed storm-

water retention basins along MC-85 (Buckeye Road) from 107th Avenue to 91st Avenue

(western 2 miles of the site). AECOM’s work included 9 percolation tests along the southern

portion of the MC-85 alignment. We understand the current design (basin locations, size and

depths) of the proposed storm-water retention basins was changed from the design planned at

the time AECOM prepared their report.

The approximate location of the previous AECOM percolation tests are shown on Figures P-1

and P-2 included in this section. AECOM prepared a table summarizing their percolation test

results, which is presented on Page 8 of the AECOM report). The following table was prepared
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by AECOM (presented on Page 4 of their report), which summarizes the AECOM percolation

test results:

Table 6.2-1 AECOM Percolation Test Results Summary Table

6.3 FIELD EXPLORATION

Prior to our field exploration, Kleinfelder staked the boring locations, cleared work areas with the

Arizona Bluestake Center, and obtained a MCDOT right-of-way permit (Tracking No.

TC20120646). The field work was located at distances greater than 20 feet away from the edge

of pavement; therefore, a traffic control plan was not prepared for the percolation test field work.

We notified a MCDOT inspector 24 hours prior to our field work.

The exploratory borings and percolation tests for the proposed storm-water retention basins

were supervised between October 30th and November 9th, 2012 by Rollina Katako, E.I.T. of

Kleinfelder. The basins at the site were numbered from 1 through 11, as shown on the Figures

P-1 through P-4 (Percolation Testing Site Plans). Due to constraints of existing utilities and
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private property access restrictions, the areas for Basin Nos. 4 and 11 were not accessible to

perform borings and percolation tests. The approximate locations of the borings and percolation

tests for the proposed storm-water retention basins are shown on Figures P-1 through P-4.

We were provided access to the private properties at the location of Basin Nos. 1, 3, 5 and 8;

therefore, the borings and percolation tests were performed in the central portion of the

proposed storm-water retention basins. We were not provided access to the private properties

at the location of Basin Nos. 2, 6, 7, 9 and 10; therefore, the borings and percolation tests were

performed along the edge of existing right-of-way and slightly away from the central portion of

the proposed basins.

The subsurface soil conditions at the proposed basin sites were explored by drilling a total of 11

borings (designated as B1B1, B2B1, B3B1, B5B1, B5B2, B6B1, B6B2, B7B1, B7B2, B8B1, and

B9B1 – the first two characters designate the basin number and the last two characters

designate the boring number). The borings were drilled with a truck-mounted D-120 drill-rig and

crew supplied by D&S Drilling, Inc. The borings were drilled using 8-inch outer diameter (OD)

hollow-stem augers to depths generally ranging from about 15 to 20 feet below the existing

ground surface (bgs).

During the field exploration, the soils encountered were visually classified, logged, and sampled

by Kleinfelder’s field engineer. Relatively undisturbed samples of the subsurface materials were

obtained using a ring sampler with a 2.42-inch inside diameter (ID) and 3-inch OD. Disturbed

samples of soils were obtained using a standard penetration test (SPT) split spoon sampler with

a 1.375-inch ID and 2-inch OD. Bulk samples of drill cuttings were also collected at selected

depths from the borings. The SPT and ring samplers were driven 18 and 12 inches,

respectively, using a hydraulic actuated 140-pound hammer free falling 30 inches. Unless

noted otherwise on the boring logs, the sample driving resistance was recorded as number of

blows per six inches of penetration. The penetration results are presented on the borings logs

adjacent to each sample. The recovered soil samples were removed from the sampler, sealed

to reduce moisture loss and submitted to the laboratory. The borings were backfilled with auger

cuttings. The logs of the exploratory borings are presented in Appendix P-A.
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6.4 LABORATORY TESTING

Selected laboratory tests were performed on representative samples recovered from the field

exploration to support our field classification and to provide information regarding engineering

characteristics and properties of the subsurface soils. The laboratory testing program consisted

of the following:

Table 6.4-1 Laboratory Testing Program

Laboratory Test
Sample
Type

Number
of Tests

Purpose of Test

Sieve Analysis
(ASTM C136)

Bulk 12 Soil Classification

Atterberg Limits
(ASTM D4318)

Bulk 12 Soil Classification

Hydrometer
(ASTM D422)

Bulk 3 Silt/Clay Determination

pH and Resistivity
(Ariz 236)

Bulk 8 Soil Corrosion Characteristics

Sulfates and Chlorides
(Ariz 733/736)

Bulk 8 Soil Corrosion Characteristics

The results of the laboratory tests are presented on the laboratory test data sheets in Appendix

P-B. The laboratory test results are also summarized on the boring logs in Appendix P-A.

6.5 GENERAL SITE CONDITIONS

6.5.1 SURFACE CONDITIONS

The proposed storm-water retention basin areas are generally located south and north of the

existing MC-85 roadway. The proposed storm-water retention basins are generally located on

graded shoulder areas and/or active agricultural land. The following are two pictures of MC-85

(Buckeye Road) taken at each end of the site facing east and west along the south side of the

roadway.
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Picture 1 – Near 107th Ave.; Facing East Picture 2 – Near 75th Ave.; Facing West

6.5.2 SUBSURFACE CONDITIONS

The subsurface profiles encountered at the boring locations were found to be relatively similar.

Individual boring logs with detailed descriptions are presented in Appendix P-A of this report.

At the boring locations, the surface and/or near surface soils generally consisted of native

deposits of fine-grained soils that included sandy fat clays (CH), sandy lean clays (CL), fat clays

(CH), and lean clays with sand (CL). These soils typically exhibited plasticities in the medium to

high ranges with relative firmness in the soft to very firm range (generally increasing with depth),

and they contained no to weak calcium carbonate cementation (caliche). At the location of

B5B1, these clay soils extended to the final depth of exploration (approximately 15 feet bgs).

With the exception of Boring B5B1, beginning at depths ranging from approximately 6.5 to 13

feet bgs and extending to the final depths of exploration (about 15 to 20.5 feet bgs), the clay

soils were generally underlain by deposits of silty sand (SM), poorly graded sand (SP-SM), well

graded sand (SW-SM), sandy silt (ML), clayey sand (SC), and sandy clayey silt (CL-ML). These

subsurface coarser materials exhibited plasticities in the no to low range with relative densities

in the loose to very dense range, had relative firmness in the hard range (fine-grained soils),

and contained no to weak cementation. At the location of Borings B2B1, B6B2 and B9B1, silty

gravel (GM), clayey sand (SC) or silty sand (SM) fill soils were encountered in the upper roughly

1 to 2 feet bgs.

As previously mentioned, Basin Nos. 4 and 11 were not accessible due to constraints of existing

utilities and private property access restrictions; therefore, borings in these proposed storm-

water retention basins were not drilled.
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Groundwater was not encountered within the borings to the depths explored. It is possible that

variations in groundwater elevations may occur due to seasonal changes, run-off, precipitation,

perching, and irrigation and/or construction activities. In general, it is not expected that

groundwater would impact construction of this project.

6.6 PERCOLATION TEST RESULTS

Eleven storm-water retention basins designated as Basins 1 through 11 are proposed at the

site. Dependent upon the size of the proposed basin, 1 to 4 percolation tests were performed at

each accessible basin. The percolation tests were designated as listed in the table below. The

first two characters of the percolation test number designate the basin number and the last two

characters designate the percolation test number for the basin. As part of the field exploration

for the storm-water retention basins, borings were generally drilled in the central portion of the

basins in an effort to explore the subsurface soil conditions. The approximate locations of the

basins, borings and percolation tests are shown on Figures P-1 through P-4.

The percolation test holes were drilled between October 30th and November 9th, 2012 with a

15-inch solid stem auger to depths ranging from approximately 3 to 8 feet bgs. The test holes

were manually cleaned and a 12-inch diameter PVC casing was installed in the test hole and

the void in the test hole surrounding the outside perimeter of the PVC casing was backfilled with

hand-tamped on-site clayey soils in an effort to direct flow to the bottom of the test hole. A

gravel layer of approximately 2 inches thick was placed at the bottom of the test hole. The holes

were partially filled with water (approximately 2 feet) and allowed to pre-soak for approximately

24 hours. The percolation tests were performed in general accordance with Method 2 of the

FCDMC Drainage Design Manual (Hydraulics) to aid in the design of the proposed storm-water

retention basins. The percolation tests were performed between October 31st and November

9th, 2012 by filling the percolation test holes with approximately 11 to 12 inches of water and

measuring the rate of water drop within each test hole. Multiple water level readings were taken

within the percolation test holes, and the holes were refilled with water (as needed) until a

stabilized percolation rate was observed.

The following table provides the field measurements of the percolation testing to aid in the

design of the proposed storm-water retention basins at the site. The field measurement rates

shown in the table below (Table 6.6-1) should be de-rated based on the FCDMC Drainage
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Design Manual for a 12-inch diameter test hole. Our scope of work was limited to presenting

the field measurements of the percolation tests, and we understand the design of the proposed

storm-water retention basins and selection of infiltration rates representative of the site

conditions will be performed by others. The designers should be aware that in-situ infiltration

testing provides an estimate of short-term infiltration rate that is generally representative of the

infiltration rates at a specific location at the site. These tests saturate a very small amount of

soil at the test location. The test results presented below may not accurately reflect the effects

of interbedded fine-grained sediments and/or changes in hydraulic conductivity within the

infiltration media below the tested areas. These tests are limited by the amount of material that

they saturate.
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Table 6.6-1 Results of Percolation Tests

Basin
Number

Percolation
Test

Depth of
Hole bgs
(feet)

Water Depth
Range
(inches)

Field Measurement
Percolation Rate
(minutes/inch)*

1
B1P1 7.9 12 to 4 10

B1P2 8.0 12 to 6 14

2
B2P1 4.0 11 to 5 18

B2P2 4.0 11 to 5 17

3
B3P1 4.0 12 to 6 33

B3P2 4.1 11 to 5 23

4 No percolation testing performed due to access constraints.

5

B5P1 4.0 11 to 5 32

B5P2 4.0 12 to 5 49

B5P3 4.0 11 to 5 52

6

B6P1 4.0 12 to 6 20

B6P2 3.9 12 to 8 114

B6P3 3.9 11 to 6 28

7

B7P1 3.8 11 to 5 56

B7P2 3.9 11 to 5 20

B7P3 3.8 11 to 5 22

B7P4 4.1 12 to 5 35

8
B8P1 4.0 11 to 6 33

B8P2 4.0 12 to 6 24

9 B9P1 3.1 12 to 6 72

10 B10P1 3.0 12 to 5 20

11 No percolation testing performed due to access constraints.

*Note: Percolation rates shown are unfactored.

The field percolation rates measured are based on the soil conditions encountered at the

particular locations of the percolation tests. If the soil conditions throughout the basin are

different than those encountered, then the actual rates will likely differ, and additional

percolation testing including large scale testing may be appropriate to further evaluate the

basins.



129067\TEM12R0524 Page 9 of 9 December 28, 2012
Copyright 2012 Kleinfelder SECTION 6 – PERCOLATION TESTING

6.7 EXCAVATION CHARACTERISTICS

The following general comments regarding excavation conditions are based on boring data.

Based on the subsurface conditions encountered, excavations within the upper roughly 3 to 8 feet

bgs should be possible using conventional earth excavating equipment. We recommend that the

earthwork contractor make his own assessment to satisfy himself as to the type of equipment

required to excavate through these deposits.

Based on our field observations and test results, temporary excavations in native soils may be

cut at an inclination no steeper than 1.5H:1V (horizontal:vertical). All excavations should be

planned and executed in accordance with current OSHA recommendations for a Type C soil

(Federal Register 29 CFR Part 1926) and applicable local governing agency standards and

procedures. Slopes may need to be further flattened or shored based on conditions

encountered during construction. All parties should understand that safety of construction

personnel is the sole responsibility of the Contractor. If trench shoring is used, the Engineer of

Record should review shoring designs and soil parameters utilized by the shoring designer.

All construction surcharge loads and traffic loads should be kept a distance equal to the depth of

the excavation away from the edge of the trench excavations, unless specifically designed for in

the shoring design.

6.8 PERMANENT SLOPES

We do not anticipate the construction of permanent slopes for the basins to be greater than 10

feet in height, otherwise, Kleinfelder should be notified in order to review the slope details and

determine if additional analyses is required. We recommend all cut slopes be constructed at a

gradient no steeper than 2.5H:1V. Some erosion on the slopes should be anticipated,

especially following storm events. Flatter slopes will be less susceptible to erosion.
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ινφορmατιον.
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Borings Logs



between 5% and 12% passing No. 200 sieve require dual USCS symbols. (See KEY A3 if provided)

129067

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

PLATEUNIFIED SOIL CLASSIFICATION SYSTEM

A1

CLEAN GRAVELS

WITH LESS THAN

5% PASSING NO.

200 SIEVE

WELL-GRADED SANDS, SAND-GRAVEL

POORLY-GRADED SANDS, SAND-GRAVEL

SILTY SANDS,

CLAYEY SANDS,

(Liquid limit less than 50)
FINE

INORGANIC SILTS & VERY FINE SANDS,

INORGANIC CLAYS OF LOW TO MEDIUM

ORGANIC SILTS & ORGANIC SILTY CLAYS

MH

CH INORGANIC CLAYS OF HIGH PLASTICITY,
FAT CLAYS

OH ORGANIC CLAYS & ORGANIC SILTS
OF MEDIUM-TO-HIGH PLASTICITY

SILTS AND CLAYS

(Liquid limit greater than 50)

DESCRIPTIONS

GRAVELS
(More than half of

coarse fraction
is larger than
the #4 sieve)

GW

of material
is larger than

GRAVELS WITH

OVER 12%

PASSING NO. 200

SIEVE

COARSE
GRAINED

SOILS

the #200 sieve)

(More than half of

ML

SOILS

(More than half
of material

is smaller than

OL

Note: Fine grained soils that plot within the hatched area on the Plasticity Chart, and coarse grained soils with

MAJOR DIVISIONS USCS
SYMBOL

GP

GM

GC

WELL-GRADED GRAVELS, GRAVEL-SAND
MIXTURES WITH LITTLE OR NO FINES

(More than half

POORLY-GRADED GRAVELS, GRAVEL-SAND
MIXTURES WITH LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL-SILT-SAND
MIXTURES

CLAYEY GRAVELS, GRAVEL-SAND-CLAY
MIXTURES

SW MIXTURES WITH LITTLE OR NO FINES

SANDS

SM

MIXTURES WITH LITTLE OR NO FINESSP

SAND-GRAVEL-SILT MIXTURES

SC SAND-GRAVEL-CLAY MIXTURES

SILTS AND CLAYS

SILTY OR CLAYEY FINE SANDS,
CLAYEY SILTS WITH SLIGHT PLASTICITY

CL PLASTICITY, GRAVELLY CLAYS,
SANDY CLAYS, SILTY CLAYS, LEAN CLAYS

GRAINED
OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR SILT

UNIFIED SOIL CLASSIFICATION SYSTEM

TYPICAL

CLEAN SANDS

WITH LESS THAN

5% PASSING NO.

200 SIEVE

coarse fraction
is smaller than
the #4 sieve) SANDS WITH OVER

12% PASSING NO.

200 SIEVE

the #200 sieve)
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129067

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

PLATELOG KEY

A2
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LOG SYMBOLS

BULK / GRAB SAMPLE

MODIFIED CALIFORNIA SAMPLER
(2 inch inside diameter)

RING (PORTER) SAMPLER
(2-1/2 inch inside diameter)

STANDARD PENETRATION
SPLIT SPOON SAMPLER
(1.4 inch inside diameter)

SHELBY TUBE
(3 inch outside diameter)

HQ-3 SIZE CORE BARREL
(2.4 inch inside diameter)

WATER LEVEL
(level after completion)

WATER LEVEL
(level where first encountered)

GENERAL NOTES

1.  Lines separating strata on the logs represent approximate boundaries only.  Actual transitions may be gradual.

2.  No warranty is provided as to the continuity of soil or rock conditions between individual sample locations.

3.  Logs represent general soil or rock conditions observed at the point of exploration on the date indicated.

4.  In general, Unified Soil Classification designations presented on the logs were evaluated by visual methods only.  Therefore,
actual designations (based on laboratory tests) may vary.

5.  NA = Not Analyzed



9812 46

SC

CL

SC

SP-SM

GM

CLAYEY SAND: brown, very loose, low
plasticity, no cementation, damp, upper
roughly 12 to 18 inches disturbed by
agricultural plowing.

SANDY LEAN CLAY: brown to light brown,
firm, medium plasticity, no to weak
cementation, damp.

CLAYEY SAND: brown, medium dense,
low plasticity, no cementation, trace gravel,
damp, stratified with silty sand.

POORLY GRADED SAND, with SILT:
brown to light brown, medium dense,
non-plastic, no cementation, trace gravel,
damp.

SILTY GRAVEL: brown and gray, dense,
non-plastic, no cementation, damp.

Note: stratified with thin layers of poorly
graded sand, with silt (SP-SM) below about
19 feet.

Stopped drilling at 19.0 feet.
Stopped sampling at 20.5 feet.

No groundwater encountered in test boring.
Cave-in to 15.0 feet.

32

2-1-2

24/12

25/12

10-13-15

17-19-17

Sulfates = 47 ppm
Chlorides = 63 ppm

pH = 8.3
Min Resis = 1342

ohms-cm
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Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

20.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43361°   Longitude: -112.28587°
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68

FILL

CH

SM

SP-SM

FILL: SILTY GRAVEL: brown and gray,
non-plastic, damp.

SANDY FAT CLAY: brown, moderately
firm, high plasticity, weak cementation,
damp.

Note: light brown, very firm, and weak to
moderate cementation below about 5 feet.

SILTY SAND: brown, medium dense,
non-plastic, no cementation, trace gravel,
damp.

POORLY GRADED SAND, with SILT:
brown to light brown and gray, very dense,
non-plastic, no cementation, trace gravel,
slightly damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.

53

3-4-5

31/12

5-7-9

11-25-37

Sulfates = 137 ppm
Chlorides = 126 ppm

pH = 7.9
Min Resis = 939 ohms-cm
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43578°   Longitude: -112.28029°
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NP
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56

9

9

CL

SW-SM

SANDY LEAN CLAY: brown, soft, medium
plasticity, no to weak cementation, damp,
upper roughly 12 inches disturbed by
previous grading.

Note: light brown, firm, weak to moderate
cementation, and trace gravel below about 5
feet.

WELL GRADED SAND, with SILT: brown
to light brown, loose, non-plastic, no
cementation, some gravel, slightly damp.

Note: medium dense below about 14 feet.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.

44

NV

NV

3-3-4

5-7-9

4-4-4

5-5-7

Sulfates = 115 ppm
Chlorides = 249 ppm

pH = 7.9
Min Resis = 812 ohms-cm
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C
on

tin
uo

us
 P

en
.

U
S

C
S

 C
la

ss
ifi

ca
tio

n

P
as

si
ng

#4
 S

ie
ve

 (%
)

B
lo

w
 C

ou
nt

D
E

P
TH

 (f
t)

D
en

si
ty

 (p
cf

)

S
am

pl
e 

In
te

rv
al

P
la

st
ic

ity
 In

de
x

Li
qu

id
 L

im
it

FIELD

C
on

te
nt

 (%
)

O
th

er

In
si

tu
 D

ry

B
ul

ln
os

e 
(b

pf
)

Fi
el

d 
M

oi
st

ur
e

DESCRIPTION

E
LE

V
A

TI
O

N
 (f

t)

#2
00

 S
ie

ve
 (%

) 0.0 to 15.5 feet

P
as

si
ng

Te
st

s

G
ra

ph
ic

al
 L

og

Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/30/2012

Hollow Stem Auger
Total Depth (ft):

10/30/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43582°   Longitude: -112.27896°
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CH

CL

FAT CLAY: brown, soft, high plasticity, no
cementation, damp, upper roughly 12 to 18
inches disturbed by agricultural plowing,
trace fine roots.

Note: firm and weak cementation below
about 5 feet.

SANDY CLAY: brown and light brown,
moderately firm, medium plasticity, weak
cementation, damp.

Note: brown and tan, hard, moderate
cementation, trace caliche nodules, and
stratified with thin layers of clayey sand
(SC) below about 14 feet.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.0 feet.

No groundwater encountered in test boring.
Cave-in to 12.0 feet.
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2-3-3

21/12

5-7-10

20-50/6

Sulfates = 93 ppm
Chlorides = 126 ppm

pH = 8.0
Min Resis = 738 ohms-cm
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Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

15.0
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43615°   Longitude: -112.25417°
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CH

ML

SC

FAT CLAY: brown, very soft, high plasticity,
no cementation, damp, upper roughly 12 to
18 inches disturbed by agricultural plowing.

Note: firm and weak cementation below
about 5 feet.

SANDY SILT: brown, medium dense,
non-plastic, no cementation, damp.

CLAYEY SAND: brown and light brown,
very dense, low plasticity, weak
cementation, with caliche nodules, slightly
damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 12.0 feet.
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2-2-2

5-7-10

3-4-6

40-28-31
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Groundwater (ft):

Hammer Type:

Agricultural field - alfalfa

Deidrich D-120

15.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43621°   Longitude: -112.25376°
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CL
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SC

SANDY LEAN CLAY: brown to light brown,
soft, medium plasticity, weak cementation,
trace gravel, slightly damp, upper roughly
12 inches disturbed by previous grading.

Note: very firm below about 5 feet.

SANDY SILT: brown to light brown,
medium dense, non-plastic, no
cementation, slightly damp, stratified with
thin layers of lean clay.

CLAYEY SAND: brown and light brown,
dense, low plasticity, no cementation,
slightly damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 10.0 feet.
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4-4-3

31/12

7-8-10

12-15-17

Sulfates = 68 ppm
Chlorides = 62 ppm

pH = 7.9
Min Resis = 671 ohms-cm
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43708°   Longitude: -112.24107°
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FILL

CH

CL

SM

FILL: CLAYEY SAND: brown, low plasticity,
trace gravel, slightly damp.

FAT CLAY: brown, moderately firm, high
plasticity, weak cementation, slightly damp,
with calcareous veins.

Note: firm below about 5 feet.

SANDY CLAY: light brown, firm, low
plasticity, weak cementation, slightly damp,
with calcareous veins.

SILTY SAND: brown and gray, medium
dense, non-plastic, no cementation, slightly
damp.

Stopped drilling at 14.0 feet.
Stopped sampling at 15.5 feet.

No groundwater encountered in test boring.
Cave-in to 11.0 feet.
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

15.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43713°   Longitude: -112.24055°

5

10

15

20

PLATE

A9

LOG OF BORING B6B2

G
E

O
_A

D
O

T_
E

W
/E

L_
R

 1
29

06
7 

M
C

-8
5.

G
P

J 
 1

2/
06

/1
2

Copyright Kleinfelder 2012

Project Number:

129067December 2012

Report Date:

MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona



10025

9

4

3

5

8

8

9

12

21

81

CL

ML

CL-ML

CL

LEAN CLAY, with SAND: brown to light
brown, soft, medium plasticity, weak
cementation, trace gravel, slightly damp,
upper roughly 12 inches disturbed by
previous grading.

Note: firm below about 5 feet.

SANDY SILT: brown, medium dense,
non-plastic, no cementation, stratified with
thin layers of silty sand.

SANDY, CLAYEY SILT: brown to light
brown, hard, low plasticity, no to weak
cementation, damp, with caliche nodules.

LEAN CLAY, with SAND: brown to light
brown, very firm, low plasticity, weak
cementation, slightly damp, stratified with
thin layers of silty sand.

Stopped drilling at 19.0 feet.
Stopped sampling at 20.5 feet.

No groundwater encountered in test boring.
Cave-in to 16.0 feet.
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17/12

4-5-8

70/11

7-10-17

Sulfates = 64 ppm
Chlorides = 79 ppm

pH = 7.9
Min Resis = 671 ohms-cm
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

20.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43729°   Longitude: -112.2288°
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CL

ML

SANDY LEAN CLAY: brown, soft, low
plasticity, no cementation, damp, upper
roughly 12 inches disturbed by previous
grading.

Note: moderately firm, trace gravel, and
stratified with thin layers of silty sand below
about 5 feet.

Note: firm below about 9 feet.

SANDY SILT: brown, very dense,
non-plastic, no cementation, slighty damp to
damp.

Note: brown and light brown, medium dense,
and with caliche nodules below about 19
feet.

Stopped drilling at 19.0 feet.
Stopped sampling at 20.5 feet.

No groundwater encountered in test boring.
Cave-in to 16.0 feet.
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8-11-12
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - Buckeye Road

Deidrich D-120

20.5
Hole Diameter (in):

10/31/2012

Hollow Stem Auger
Total Depth (ft):

10/31/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43724°   Longitude: -112.22809°
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SANDY LEAN CLAY: brown to light brown,
soft, medium plasticity, weak cementation,
slightly damp, upper roughly 12 inches
disturbed by previous grading.

Note: firm and trace gravel below about 5
feet.

CLAYEY SAND: light brown to light yellow
brown, medium dense, low plasticity, no
cementation, slightly damp to damp.

SANDY SILT: brown and light brown, very
dense, no to low plasticity, weak
cementation, slightly damp, with caliche
nodules.

Stopped drilling at 14.0 feet.
Sampler refusal at 14.7 feet.

No groundwater encountered in test boring.
Cave-in to 9.7 feet.
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3-4-3

22/12

7-11-17

16-50/3

Sulfates = 244 ppm
Chlorides = 579 ppm

pH = 7.9
Min Resis = 470 ohms-cm
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - 99th Avenue

Deidrich D-120

14.8
Hole Diameter (in):

11/2/2012

Hollow Stem Auger
Total Depth (ft):

11/2/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43645°   Longitude: -112.27268°
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FILL

CL

SC

SILTY SAND: light brown, low plasticity,
with gravel, slightly damp.

SANDY LEAN CLAY: brown, moderately
firm, medium plasticity, no cementation,
trace gravel, slightly damp to damp.

Note: brown, light brown, gray and firm
below about 5 feet.

CLAYEY SAND: brown and light brown,
medium dense, low plasticity, weak
cementation, slightly damp to damp.

Note: dense below about 9 feet.

Note: very dense and with caliche nodules
below about 14 feet.

Note: stratified with thin layers of sandy silt
below about 19 feet.

Stopped drilling at 19.0 feet.
Sampler refusal at 20.5 feet.

No groundwater encountered in test boring.
Cave-in to 13.0 feet.

418-8-7

6-9-10

10-14-20

50/4

23-34-50/5

Sulfates = 87 ppm
Chlorides = 159 ppm

pH = 8.0
Min Resis = 738 ohms-cm
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Groundwater (ft):

Hammer Type:

Graded dirt shoulder - 99th Avenue

Deidrich D-120

20.4
Hole Diameter (in):

11/2/2012

Hollow Stem Auger
Total Depth (ft):

11/2/2012

R. Katako

Drilling Method:
D & S Drilling, Inc.

Date Completed:

Drilling Company:

Elevation (ft):
8
Automatic

Equipment: Logged By:

N/A

Date Started:

No Groundwater Encountered
Boring Location:  Latitude: 33.43667°   Longitude: -112.27218°
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APPENDIX P-B

Laboratory Test Results
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2 51 32 20 12

SULF = 47

CHLO = 63

pH = 8.3

RESIS = 1,342

0 32 53 19 34

SULF = 137

CHLO = 126

pH = 7.9

RESIS = 939

2 42 25 31 44 18 26

SULF = 115

CHLO = 249

pH = 7.9

RESIS = 812

10 81 NV NP NP

0 11 38 50 59 18 41

SULF = 93

CHLO = 126

pH = 8.0

RESIS = 738

0 11 57 19 38

1 30 36 17 19

SULF = 68

CHLO = 62

pH = 7.9

RESIS = 671

0 11 44 45 50 19 31

0 19 42 17 25

SULF = 64

CHLO = 79

pH = 7.9

RESIS = 671

1 48 29 16 13

1 36 43 16 27

SULF = 244

CHLO = 579

pH = 7.9

RESIS = 470

1 36 41 17 24

SULF = 87

CHLO = 159

pH = 8.0

RESIS = 738

SUMMARY OF LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

Nov 2012 129067
Copyright 2012 Kleinfelder

PLATE

B1

46

68

9

89

70

81

B8B1 @ 5-8' SANDY LEAN CLAY (CL)

B9B1 @ 2-6.5' SANDY LEAN CLAY (CL)

63

63

B6B2 @ 4-9' FAT CLAY (CH)

B7B1 @ 5-9' LEAN CLAY with SAND (CL)

B7B2 @ 5-9' SANDY LEAN CLAY (CL)51

B5B1 @ 4-9' FAT CLAY (CH)

B5B2 @ 4-9' FAT CLAY (CH)

B6B1 @ 4-9' SANDY LEAN CLAY (CL)

B2B1 @ 4-8' SANDY FAT CLAY (CH)

B3B1 @ 4-8' SANDY LEAN CLAY (CL)

B3B1 @ 9' and B3B1 @ 14' WELL-GRADED SAND with SILT (SW-SM)

UNIFIED SOIL CLASSIFICATION (USCS)

����

(%)

���	
�

(%)

���

(%)

����

(%)

B1B1 @ 8-13' CLAYEY SAND (SC)

SAMPLE

LOCATION

NATURAL 

MOISTURE 

CONTENT

(%)

NATURAL

DRY

DENSITY

(pcf)

GRAIN SIZE ANALYSIS
ATTERBERG LIMITS

OTHER TESTS
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B2
MC-85 (Buckeye Road)
From 107th Avenue to 75th Avenue
Maricopa County (Phoenix / Tolleson), Arizona

GRAIN SIZE ANALYSES  (ASTM C117 and C136)
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GRAIN SIZE ANALYSES  (ASTM C117 and C136)
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GRAIN SIZE ANALYSES  (ASTM C117 and C136)
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TEST METHOD: ARIZ 236b ARIZ 236b ARIZ 733** ARIZ 736**

Minimum 

Resistivity Sulfates Chlorides

pH (ohm-cm) (ppm) (ppm)

8.3 1,342 47 63

7.9 939 137 126

7.9 812 115 249

8.0 738 93 126

7.9 671 68 62

7.9 671 64 79

7.9 470 244 579

8.0 738 87 159

ADDITIONAL LABORATORY TESTING
MC-85 (Buckeye Road)

From 107th Avenue to 75th Avenue

Report Date: Project Number: Maricopa County (Phoenix / Tolleson), Arizona

November 2012 129067
Copyright 2012 Kleinfelder

B8B1 @ 5-8'

B9B1 @ 2-6.5'

B5B1 @ 4-9'

B6B1 @ 4-9'

B7B1 @ 5-9'

** Testing performed by MotZZ Laboratory, Inc.

PLATE

B8

B1B1 @ 8-13'

SAMPLE LOCATION

B2B1 @ 4-8'

B3B1 @ 4-8'
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DMJM Harris/AECOM Report
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7 PAVEMENT STRUCTURE DESIGN

7.1 GENERAL

The proposed MC-85 (Buckeye Road) roadway improvements will extend from 107th Avenue to

75th Avenue in Maricopa County (Phoenix), Arizona. The approximate location of the site is

shown on the Site Vicinity Map (Figure PAV-1).

At the time of our field exploration along MC-85, the site consisted of an asphalt (AC) paved

roadway divided into 2 travel lanes each way. The lanes along the site alternated between 5

lanes (2 lanes each way with a center median/turn lane) and 4 lanes (2 lanes each way) with

the center median/turn lane transitioning from a full width center turn lane to just a stripe dividing

the east and west travel lanes. We understand the planned roadway improvements will include

construction of a continuous 5-lane section across the site.

The pavement structure design for the project was previously performed by other consultants,

and these designs are summarized in this report section. Based on the pavement structure

designs previously performed, the City of Phoenix approved a pavement section for the site.

This report section summarizes the proposed pavement structure design for the project.

7.2 PREVIOUS PAVEMENT STRUCTURE DESIGN

Previous geotechnical reports were prepared for the project, and these previous reports

included pavement structure design recommendations for the site. The following are the

previous pavement structure design reports provided by MCDOT for this project:

 MACTEC, Report of Geotechnical Evaluation, MC85 (Buckeye Road), 107th Avenue to
91st Avenue, Maricopa County, Arizona (Mactec Project No. 4975-03-1401, report
dated June 17 and revised October 23, 2003).

 DMJM Harris/AECOM, Pavement Design Report, MC 85, 107th Avenue to 91st
Avenue, Maricopa County, Arizona (DMJM Harris Project No. 6490.0000, report dated
April 25, 2006).

 Ninyo and Moore (N&M), Geotechnical Evaluation, MC-85 Roadway Improvements,
75th Avenue to 91st Avenue, Maricopa, Arizona (N&M Project No. 601301002, report
dated September 28, 2010).
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These 3 pavement structure design reports listed above are included as an appendix in this

section.

7.2.1 SUMMARY OF MACTEC REPORT

The MACTEC report was a preliminary geotechnical evaluation for the proposed reconstruction

for the western roughly 2 miles of the MC-85 project, from 107th Avenue to 91st Avenue.

MACTEC advanced 11 borings across the site to evaluate the subsurface conditions. MACTEC

determined a mean R-value of 17 for the project, and a resilient modulus (Mr) of the subgrade

soil of 10,369 pounds per square inch (psi). The MACTEC report indicated design equivalent

single axle loads (ESALs) ranging from 9,500,000 to 5,000,000, which resulted in design

structural numbers ranging from 4.46 to 4.07. MACTEC presented various pavement section

alternatives that included a combination of different thicknesses of asphalt rubber (AR), asphalt

concrete (AC), aggregate base (AB), lime stabilized subbase (LSS), imported fill subgrade, and

existing aggregate subbase. The MACTEC report is included in Appendix PAV-B.

7.2.2 SUMMARY OF DMJM HARRIS/AECOM REPORT

The DMJM Harris/AECOM (AECOM) report was a geotechnical evaluation for the western

roughly 2 miles of the MC-85 project, from 107th Avenue to 91st Avenue. The AECOM report

relied upon the previous MACTEC report and presented final pavement design

recommendations. AECOM advanced 16 pavement exploration cores across the site to

evaluate the subsurface conditions. AECOM determined a mean R-value of 15.6 for the project,

and a Mr of the subgrade soil of 9,830 psi. The AECOM report indicated design ESALs ranging

from 11,724,000 to 9,377,000, which resulted in design structural numbers ranging from 4.08 to

3.86. AECOM presented various pavement section alternatives that included a combination of

different thicknesses of AR, AC, AB, LSS, and imported fill subgrade. The AECOM report is

included in Appendix PAV-C.

7.2.3 SUMMARY OF NINYO AND MOORE REPORT

The Ninyo and Moore (N&M) report was a geotechnical evaluation for the eastern roughly 2

miles of the MC-85 project, from 91st Avenue to 75th Avenue. The N&M report relied upon data

from a previous report prepared by Terracon as part of a final design concept report (DCR).

N&M advanced 11 pavement exploration cores across the site to evaluate the subsurface
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conditions. N&M determined an average R-value of 20 for the project, and a Mr of the subgrade

soil of 13,000 psi. The N&M report indicated design ESALs of 15,000,000, which resulted in

design structural numbers of 4.42. N&M presented various pavement section alternatives that

included a combination of different thicknesses of AR, AC, AB, and LSS. The N&M report is

included in Appendix PAV-D.

7.3 CITY OF PHOENIX APPROVED PAVEMENT STRUCTURE SECTION

Based on the previous pavement structure design reports prepared for the site, the City of

Phoenix (COP) approved a pavement section for the project. The approved COP pavement

sections were approved in the following engineering letters:

 City of Phoenix pavement section approval letter titled MC-85 Buckeye Road from 91st
Avenue to 107th Avenue, STX2011X3 (letter dated July 14th, 2011).

 City of Phoenix pavement section approval letter titled MC-85 Buckeye Road from 75th
Avenue to 91st Avenue, STX2011X1 (letter dated July 14th, 2011).

The parameters used in the COP pavement section approval letter for the western 2 miles of the

MC-85 project (from 107th Avenue to 91st Avenue) included a design ESAL of 12,955,000, a

design Mr of 10,000 psi, and the resulting structural number was 4.3. The parameters used in

the COP pavement structural section approval letter for the eastern 2 miles of the MC-85 project

(from 91st Avenue to 75th Avenue) included a design ESAL of 13,550,000, a design Mr of

10,158 psi, and the resulting structural number was also 4.3. The resulting structural number

was the same for the east and west 2 miles of the MC-85 project; therefore, the same new

pavement section was recommended for both 2 mile segments of the project. The COP

pavement section approval letters are included in Appendix PAV-A. The following table

summarizes the COP approved pavement section for the project.

Table 7.3-1 COP Approved New Pavement Structure Thicknesses

Roadway Section
Asphaltic
Concrete *

Aggregate
Base Course

Lime Stabilized
Subbase

MC-85 (Buckeye Road)
from 107th Avenue to 75th Avenue

7 inches 6 inches 8 inches

* Asphaltic concrete pavement should be placed in three lifts: two base courses, 3-inch and 2½-inch thick
with A1½ mix at 4.3% oil; and a surface course, 1½-inch thick with D ½ mix at 5.1% oil.
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City of Phoenix Pavement Section Approval Letter
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MACTEC Engineering and Consulting, Inc. Report







































































































































































APPENDIX PAV-C

DMJM Harris/AECOM Report
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Ninyo and Moore Report
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8 LIMITATIONS

8.1 LIMITATIONS

This work was performed in a manner consistent with that level of care and skill ordinarily

exercised by other members of Kleinfelder’s profession practicing in the same locality, under

similar conditions and at the date the services are provided. Our conclusions, opinions, and

recommendations are based on a limited number of observations and data. It is possible that

conditions could vary between or beyond the data evaluated. Kleinfelder makes no other

representation, guarantee, or warranty, express or implied, regarding the services,

communication (oral or written), report, opinion, or instrument of service provided.

This report may be used only by the Client and the registered design professional in responsible

charge and only for the purposes stated for this specific engagement within a reasonable time

from its issuance, but in no event later than two (2) years from the date of the report.

The work performed was based on project information provided by the Client. If the Client does

not retain Kleinfelder to review any plans and specifications, including any revisions or

modifications to the plans and specifications, Kleinfelder assumes no responsibility for the

suitability of our recommendations. In addition, if there are any changes in the field to the plans

and specifications, the Client must obtain written approval from Kleinfelder’s engineer that such

changes do not affect our recommendations. Failure to do so will vitiate Kleinfelder’s

recommendations.

This report may be used only by the Client and their representatives, and only for the purposes

stated, within a reasonable time from its issuance. Land use, site conditions (both on site and

off site), or other factors may change over time, and additional work may be required with the

passage of time. Any party other than the Client who wishes to use this report shall notify

Kleinfelder of such intended use. Based on the intended use of the report, Kleinfelder may

require that additional work be performed and that an updated report be issued. Non-

compliance with any of these requirements by the Client or anyone else will release Kleinfelder

from any liability resulting from the use of this report by any unauthorized party.



129067\TEM12R0524 Page 2 of 2 December 28, 2012
Copyright 2012 Kleinfelder SECTION 8 – LIMITATIONS

Kleinfelder offers various levels of investigative and engineering services to suit the varying

needs of different clients. It should be recognized that definition and evaluation of geologic and

environmental conditions are a difficult and inexact science. Judgments leading to conclusions

and recommendations are generally made with incomplete knowledge of the subsurface

conditions present due to the limitations of data from field studies. Although risk can never be

eliminated, more detailed and extensive studies yield more information, which may help

understand and manage the level of risk. Since detailed study and analysis involves greater

expense, our clients participate in determining levels of service that provide adequate

information for their purposes at acceptable levels of risk. More extensive studies, including

subsurface studies or field tests, should be performed to reduce uncertainties. Acceptance of

this report will indicate that the Client has reviewed the document and determined that it does

not need or want a greater level of service than provided.

8.2 ADDITIONAL SERVICES

The recommendations provided in this report are based on the assumption that an adequate

program of tests and observations will be performed during the construction process to verify

compliance with these recommendations. These tests and observations should include, but not

necessarily be limited to, the following:

 Kleinfelder would be pleased to provide additional services to further evaluate
any particular item or items described in this report.

 Observations and testing during the site grading, preparation and earthwork.

 Consultation as may be required during construction.

We also recommend that project plans and specifications be reviewed by us to verify

compatibility with our conclusions and recommendations. Additional information concerning the

scope and cost of these services can be obtained from our office.
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