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TERRANE ENGINEERING CORPORATION
1920 East Third Street, #8
Tempe, Arizona 85281
602.894.1207 TEL • 602.894.2667 FAX

Re: Geotechnical Exploration

43rd Avenue Drain

South Phoenix/Laveen Drainage Improvement Project, FeD #94-14

Phoenix. Arizona

TEC 95019RPT.C01

Dear Mr. Miller:

Earth Consultants with Rational Solutions
ENVIRONMENTAL GEOTECHNICAL MATERIALS

May 21, 1997

Mr. Steve Miller

HDR Engineering, Inc.

2141 E. Highland Ave., Ste. 250

Phoenix, AZ 85016

Terrane Engineering Corporation (TEC) is pleased to provide this report for the referenced

project. Our services were performed in general accordance with TEC Proposal 97028PR.FC,

dated February 21. 1997.

The attached report summarizes project and site data, describes the services we performed, and

presents our recommendations regarding excavations. construction slopes, corrosivity,

pavements, and use of excavated soils. The report appendices present supporting information

such as figures, boring logs, and laboratory data.

We have enjoyed providing this service for you. If you have any questions concerning this

report, or if we may be of additional service, please contact us.

Sincerely,

Frank Costello, PE.

Copies to:
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GEOTECHNICAL EXPLORATION

43RD AVENUE DRAIN

SOUTH PHOENIX/LAVEEN DRAINAGE

IMPROVEMENT PROJECT, FCD #94-14

PHOENIX, ARIZONA

FOR

HDR ENGINEERING, INC.

TEe 95019RPT.C01

MAY 21,1997

1. INTRODUCTION

This report presents the results of our geotechnical exploration for the proposed 43rd Avenue

Storm Drain from Baseline Road to the Salt River in Phoenix, Arizona. This geotechnical

exploration was performed by TEG to provide information and recommendations regarding:

~ Site soil and groundwater conditions,

~ Engineering and index characteristics of site soils,

~ Excavations, construction slopes,

~ Corrosivity, pavements. and

~ Use of excavated soils.

2. PROJECT DESCRIPTION

The proposed project will consist of two, 10-foot-diameter, reinforced concrete drain pipes

extending along 43rd Avenue from Baseline Road to the Salt River a distance of approximately

2 miles. Pipe inverts will range from 14 feet below the existing pavement surface at Baseline

Road to 21 feet below existing grade at the north end. The project alignment is illustrated on

the Site Plan in the Appendix.

3. SCOPE OF SERVICES

Three categories of services were required for this geotechnical investigation: (1) field, (2)

laboratory, and (3) engineering. These services were performed by TEG and its subcontractors

in general accordance with current standards of practice for engineering and testing.
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3.1 Field

The field exploration consisted of site reconnaissance by a field engineer, drilling and sampling

with an auger drill rig, and performing field resistivity tests. TEC drilled eleven borings to depths

of 11"Y2 to 26"Y2 feet and performed field resistivity tests at the locations shown on the Site Plan.

North of Broadway road, the site was not accessible to exploration equipment. Auger refusal

was encountered in ten of the borings. The refusing material was sand, gravel, and cobbles.

Prior to exploration, the boring locations were Bluestaked for utility clearances. When needed

during exploration, traffic control was provided by Statewide Barricade & Sign. The field

engineer logged the borings and obtained ring, split-spoon, and bulk samples for laboratory

analysis. The borings were backfilled with auger cuttings after drilling. Field resistivity tests

were performed by the field engineer upon completion of the drilling.

3.2 Laboratory

A laboratory testing program was developed by the geotechnical engineer to obtain the data

needed to formulate excavation, construction slope, corrosivity, pavement, and use of excavated

soils recommendations. The laboratory testing program consisted of moisture content, dry

density, gradation, plasticity, chloride content, sulfate content, pH, and resistivity tests.

3.3 Engineering

The field and laboratory data were evaluated by the geotechnical engineer to formulate

recommendations for excavations, construction slopes, corrosivity, pavements, and use of

excavated soils.

4. SITE CHARACTERIZATION

Information regarding surface features, subsurface soil and groundwater conditions, and

laboratory test results is presented in this section. This information was gathered by TEC for

geotechnical engineering purposes only. This site characterization does not and was not

intended to address the existence or likelihood of contamination on or around the site.

Specialized methods and procedures, which were not part of this scope of services, are required

for an adequate environmental site assessment.

4.1 Surface

Currently, the proposed storm drain alignment is within the 43rd Avenue right-of-way. The

roadway consists of a two-lane, asphalt concrete surface with graded shoulders. The road grade

slopes downward from Baseline Road to Broadway Road on the order of 7 feet per mile.

I
I
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5. LIMITATIONS

4.3 Laboratory

Index tests indicated the native soils are non-plastic to medium plasticity, sands and medium

plasticity clays. Laboratory tests on relatively undisturbed samples indicated in situ dry densities

range from 90 to 112 pcf and moisture contents range from 2.0 to 29.3 percent.

Field resistivity tests were performed using the "in-place 4-terminal" method to measure the

resistivity of soils at the proposed, 14- to 21-foot-deep, invert elevations. The tests were

performed near each boring location. Soil resistivity ranged from 1,501 to 4,528 ohm-em as

shown on the Boring Logs in the Appendix.

The recommendations presented herein are based on our understanding of the project as

presented in the Project Description and the assumption that the subsurface conditions

encountered in the borings adequately represent conditions near and between the borings.

Because project criteria regarding grading, number and type of structures, loads, etc. can change

3

Groundwater was not encountered during exploration. However, groundwater was encountered

at 28 feet during exploration of the 43rd Avenue retention basin at the southeast corner of 43rd

Avenue and Southern Avenue. Therefore, groundwater may be slightly deeper than the limits

of exploration along 43rd Avenue. A monitoring and research program to estimate groundwater

levels during construction has not been performed.

4.2 Subsurface

As shown in the Boring Logs in the Appendix, alluvial soils were encountered to the full depth

of exploration in every boring. The predominant soil profile consisted of interbedded, non-plastic

to low plasticity silty sands (SM), clayey sands (SC), and well-graded (SW) and poorly graded

sands (SP) sands. Lean clays (CL) with varying amounts of sand were encountered between

depths of 5 to 17 feet in Boring 3, and from the surface to depths of 5 to 14 feet in Borings 4 and

9. Generally, the gravel and cobble contents of the sandy soils increased in the bottom 4 feet

of the borings. Auger refusal was encountered in Borings 2 through 11. The refusing material

was sand, gravel, and cobbles. Light to moderate calcite cementation was encountered below

depths of 4 to 7 feet in Borings 1, 3, and 5.

Laboratory tests conducted on samples from various depths indicated that site soils have low to

moderate chloride contents ranging from 0.0085 to 0.093 percent and low sulfate contents

ranging from 0.012 to 0.053 percent. The pH of site soils ranged from 8.7 to 9.7, and the

resistivity ranged from less than 222 to 1,076 ohm-em.

HDR ENGINEERING. INC. - TEC 95019RPTC01
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6. RECOMMENDATIONS

6.3 Corrosivity

Generally, chloride and sulfate contents of site soils were low and below maximum levels allowed

by the 1994 Uniform Building Code (UBC) for ordinary, unprotected portland cement concrete

Groundwater was encountered at relatively shallow depth in the proposed 43rd Avenue Basin

at Southern Avenue. Accordingly, monitoring and research to estimate groundwater levels during

construction is recommended. Depending on the results of these activities and conditions

encountered during construction specialized procedures, such as dewatering, may be required.

and because subsurface conditions near and between the borings are not always similar to those

encountered in the borings, the geotechnical engineer must be contacted for review and possible

revision of the recommendations presented herein when related project criteria are altered during

design or construction or when subsurface conditions substantially different from those described

in the boring logs are encountered during construction.

4

6.1 Excavations

Generally, conventional equipment is expected to be suitable for excavation to proposed invert

depths. However, auger refusal on sand, gravel, and cobbles materials was encountered at or

above planned invert elevations in Borings 2, 7, 10, 11, and cobbles were encountered above

the proposed invert elevations in Borings 4 and 8. Sloughing, reduced production rates, and the

need for heavier equipment should be anticipated in these deeper soils.

This section presents recommendations regarding excavations, construction slopes, corrosivity,

pavements, use of excavated soils, and construction observation and testing. All construction

should be in accordance with the project specifications and governmental standards, which may

include City of Phoenix, Maricopa Association of Governments (MAG), and Maricopa County

Flood Control District Standards. Should project elements change, design plans and

specifications regarding earth-supported elements should be reviewed by the geotechnical

engineer.

6.2 Construction Slopes

According to Occupational Safety and Health Administration (OSHA) Excavation Guidelines, the

site soils encountered during exploration are classified as Type C. This classification should be

confirmed during construction. The maximum allowable slope for temporary excavations of less

that 20 feet deep in Type C Soils is 1'h to 1 (horizontal to vertical). In all cases, OSHA

standards must be followed.

HDR ENGINEERING, INC - TEe 95019RPTC01
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Observation and review of all excavations and cut slopes to determine if actual conditions

are consistent with those encountered during exploration.

6.6 Construction Observation and Testing

The recommendations presented in this report rely on adequate observation and testing by a

professional engineer or his qualified representative in accordance with the project specifications.

At a minimum, the testing program should include:

with Type I cement. However, one sample contained 0.093 percent chloride which exceeds the

maximum for pre-stressed portland cement concrete. The maximum UBC levels for chloride is

0.06 percent for prestressed concrete and 0.15 percent for reinforced concrete. Sulfate contents

were below the maximum UBC sulfate content of 0.10 percent for Type I cement.

6.4 Pavements

Pavement sections should be designed using American Association of State Highway and

Transportation Officials (AASHTO) procedures with City of Phoenix or Maricopa County traffic

projections. Construction should be in accordance with Maricopa Association of Governments

(MAG), City of Phoenix, or other suitable standards.

5

6.5 Off-Site Use of Excavated Soils

Site soils are generally non-plastic to low plasticity, silty sands, well-graded sands with silt, and

poorly graded sands with silt with low expansive potential. The soils are corrosive to uncoated

metals and, in some cases, corrosive to portland cement concrete. The engineering properties

of the soils are considered fair to good for use as road fill, fair to good for use as sand, and

moderate for use as embankments, dikes, or levees. However, for most uses oversized cobbles

from deeper excavations should be removed from the material prior to use. Near-surface lean

clays encountered in Borings 6 and 7 should not be considered for use as road fill, embank­

ments, or other structures. When site soils are removed, exported, and recompacted, shrinkage

on the order of 20 percent for the shallower silty sand (SM) soils and 10 percent for the deeper

well-graded and poorly graded sands with silt (SW-SM and SP-SM) should be anticipated.

The pH of site soils ranged from 8.7 to 9.7 which is slightly to moderately basic. Resistivity

ranged from less than 222 to 1,076 ohm-cm. According to the Arizona Department of

Transportation (ADOT) Materials Preliminary Engineering and Design Manual. resistivities

ranging from 500 to 1,999 ohm-cm require that buried metals be constructed with bituminous

coating or of aluminum alloy, and resistivities of less than 500 ohm-cm require bituminous

coating. Neither the pH nor the resistivity is expected to affect the planned portland cement

concrete features or pipe.

HDR ENGINEERING. INC. - TEe 95019RPT.C01
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Observation and testing of placement and compaction of all fill and backfill materials to

evaluate compliance with specifications.

Field and laboratory testing of asphalt concrete to evaluate compliance with specifications

regarding bitumen content, gradation, and compacted density.
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GLOSSARY OF TERMS

ALLOWABLE BEARING CAPACITY: The allowable pressure at the base of the footing in

excess of that at the same level due to the surrounding surcharge.

ASTM: American Society for Testing and Materials.

BACKFILL: Material replaced in a confined space usually a man-made excavation.

BASE COURSE: A layer of specified material, usually granular, of planned thickness

constructed on the subgrade for the purpose of serving one or more functions such as

distributing load. providing drainage, minimizing frost action, etc.

BENCH: A horizontal surface in a sloped deposit.

CALICHE: A desert soil formed by the near surface crystallization of calcite and/or other soluble

minerals by upward-moving solutions.

COLLAPSE POTENTIAL: Ability of a soil to undergo significant decrease in volume upon an

increase in moisture content.

COMPRESSIBILITY: The property of a soil or rock pertaining to its susceptibility to decrease

in volume when subjected to load.

DIFFERENTIAL SETTLEMENT: The difference in downward movement between two adjacent

foundation elements.

ENGINEERED FILL: Specified material placed and compacted under full time observation of

the geotechnical engineer or his qualified representative in accordance with project specifica­

tions.

EQUIVALENT FLUID PRESSURE: Horizontal pressure of soil, or soil and water, in combination

which increases linearly with depth and are equivalent to those that would be produced by a fluid

of a selected unit weight.

EXISTING GRADE: Elevation of ground surface at time of exploration

EXPANSION POTENTIAL: The ability of a soil to increase its volume upon contact with water.

FILL: Material placed by man to raise the surface of the land.

A-2
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GLOSSARY Continued

FINISHED GRADE: The final grade of ground surface or floor slab.

HEAVE: Upward movement of ground or structural element.

MAG: Maricopa Association of Governments.

MAXIMUM DRY DENSITY: The maximum dry density obtainable in the laboratory for a given

compactive effort.

MOISTURE CONTENT: The ratio of the mass of water contained in the pore spaces of soil or

rock material, to the solid mass of particles in that material, expressed as a percentage.

OPTIMUM MOISTURE CONTENT: The moisture content at which a soil can be compacted to

a maximum dry unit weight by a given compactive effort

PLASTICITY: The property of a soil that allows it to be deformed beyond the point of recovery

without cracking or appreciable volume change.

ROCK: Natural solid mineral matter occurring in large masses or fragments.

SCARIFY: To mechanically loosen or break the existing soil structure.

SETTLEMENT: Downward movement of ground or structural element.

SOIL: Sediments or other unconsolidated accumulations of solid particles produced by the

physical and chemical disintegration of rocks, and which mayor may not contain organic matter.

STRIP: Remove from present location.

SUBBASE: A layer used in pavement or slab-on-grade system between the subgrade and base

coarse, or between the subgrade and portland cement concrete pavement.

SUBGRADE: The soil prepared and compacted to support a structure or a pavement system

TERRANE: 1. A geologic formation or group of formations. 2. The area of surface over which

a particular rock or group of rocks is prevalent. 3. An area or region considered in relation to

its fitness or suitability for some specific purpose.

A-3
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BORING LOG NOTES

These notes and boring logs are intended for use with this geotechnical report for the purposes

described therein. The logs indicate our interpretation of subsurface conditions at the described

locations on the date noted. Subsurface conditions may vary, and groundwater levels may

change because of seasonal or other factors. Accordingly, the boring logs should not be made

a part of the construction plans or be used to define construction conditions.

The borings were positioned by measuring from and visually referencing existing site features.

The approximate positions are shown on the Site Plan.

"Boring Size/Type" refers to the diameter and type of boring. "HSA" denotes hollow-stem auger,
and "SSA" denotes solid stem auger.

"Sample Type" refers to the sampling method and equipment used during exploration where:

~ N indicates a 2.00-inch-inside-diameter, split-spoon sampler driven by a 140-pound

hammer dropped 30 inches,

R indicates a 2.42-inch-inside-diameter ring sampler driven by a 140-pound hammer

dropped 30 inches, and

~ G indicates a grab sample from auger cuttings.

"Blows/Foot" refers to the number of blows required to drive the sampler one foot or a specified

distance. Refusal is 50 blows per foot for R samples and 100 blows per foot, 50 blows for six

inches, or 25 blows without advancing for N samples.

"Dry Density" refers to unit weight of the soil in pounds per cubic foot as determined in the

laboratory. "NR" indicates that no sample was recovered, and "*" indicates that the sample was

too disturbed for density testing

"Moisture Content" refers to the moisture content of the soil in percent by weight as determined

in the laboratory.

"Description and Classification" refer to the materials encountered in the boring. Generally, the

descriptions and classifications are based on visual examination in the field. Further examination

and testing were performed on selected samples in the laboratory. The terms and symbols used

in the boring logs are in general accordance with the Unified Soil Classification System and the

American Society for Testing and Materials.

Field resistivity tests were performed using the "in-place 4 terminal" method with probes spaced

for proposed pipe inverts.

A-4



Depth Sample Blowsl
Dry Water

Density Content Description and Classification
(teet) Type Foot

(pet) (%)

- Silty Clayey Sand with Gravel (SC-SM); brown, light cementation

-
R 28 112 10.1-

- I5-
N 22 Well-Graded Sand with Gravel (SW); brown-

-
R 62 moderate cementation-

-
- 10

N 10-

-
R 104 110 8.8 Silty Sand (SM); brown

-

-

- 15
N 9 Silty Clayey Sand (SC-SM); tan

I
-

-
R 22 Silty Sand (SM); brown I- I-

- 20
N 21 Silty Clayey Sand (SC-SM); brown

-

-
R 53 91 19.6

-

-

- 25
N 30-

- Stopped at 26;1, feet I
-

-

- 30

I Note: Field resistivity test result of 1,528 ohm-em for 14-foot-deep
- soils.
-

-

-

- 35

-
-

-

-

- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEe Job No: 95019
Date: March 25, 1997

Log of Boring 1

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y David Schoen

A-5

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blowsl
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pef) (%)

-
Silty Clayey Sand (SC-SM); brown

-
N 13-

-
- 5 Well-Graded Sand (SW); brown

R 11 101 20
-

-
N 13 Poorly Graded Sand with Silt (SP-SM); tan

-
-

- 10
N 31

-

-
N 77 Well-Graded Sand with Gravel and Cobbles (SW-SM); tan

-

-

- 15 Auger refusal at 14 feet

-

-
Note: Field resistivity test result of 2.788 ohm-cm for 14-foot-deep

-
soils.

-
- 20

-

-

-

-

- 25

-

-

-
-

- 30

-
-

-

-

- 35

-

-

-

-
- 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEC Job No: 95019
Date: March 25, 1997

Log of Boring 2

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-6

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blows!
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pet) (%)

-
Silty Clayey Sand (SC-SM); brown

-
R 23 108 120-

-
- 5

N 10 lean Clay with Sand (Cl); brown
-

-
R 101 104 17.2 light cementation

-

-
10-

N 17
-

-
R 28-

-

- 15
N 18-

-
R 45 90 6.7 Well-Graded Sand (SW); brown

-
-

Auger refusal at 18 feet

- 20

-
Note: Field resistivity test result of 1,555 ohm-em for 14-foot-deep

-
soils.

-
-

- 25

-

-

-

- I
- 30

I-

-

-

-

- 35

-
-

-
-

- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEe Job No: 95019
Date: March 25. 1997

Log of Boring 3

Drill Rig: CME 75
Boring Size/Type: T'/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-7

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blows!
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pcf) (%j

-
Asphalt Concrete (4"), Aggregate Base Course (8")

-
Sandy lean Clay (Cl); light brown

N 13
-

-

- 5
R 11 99 22.1

-

-
N 16

-

-
- 10

R 11
-

-
N 12-

-
15 N 33 Well-Graded Sand with Gravel and Cobbles (SW); brown

-

- IN 14
- I

-
R 54 Poorly Graded Sand with Gravel (SP); brown

-

- 20 I
-

N 50-5 Well-Graded Sand with Gravel (SW); brown
-

-

- Auger refusal at 23Y:z feet
- 25

-

- Note: Field resistivity test result of 1,501 ohm-cm for 14-foot-deep
- soils.
-

- 30

-

- I
-

-

- 35

-

-

-

-
- 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEe Job No: 95019
Date: April 2, 1997

Log of Boring 4

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y David Schoen

A-8

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blowsl
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pet) (%)

-
Silty Sand (SM); brown

-
N 16-

-
with gravel

5 R 23 Silty Clayey Sand (SC-SM); brown, light cementation
-

106 12.7
-

-
N 10 Clayey Sand (SC); brown

-

-
10 R 19 Silty Sand (SM); brown, light cementation

-
103 165

-

I-
N 14

-

-
- 15 with gravel

N 50-4"
-

-
-

Auger refusal at 17 feet

-

- 20
Note Field resistivity test result of 2,762 ohm-em for 14-foot-deep

-
soils

-
-

-

- 25

-

-

-
-

- 30 I
- I-

-

-

- 35

-

-

-

-
- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEG Job No: 95019
Date: March 28, 1997

Log of Boring 5

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-9

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blowsl
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pet) (%)

- Silty Sand (SM); brown

-
R 22 96 7.6

-

-

- 5
N 12 Sandy lean Clay (Cl); brown

-

-
R 22 Silty Sand (SM); brown

-

-

- 10
N 9-

-
R 13 95 29.3 Silty Clayey Sand (SC-SM); brown

-

-

- 15
N 24 Clayey Sand (SC); brown

-

- with gravel and cobbles

- N 33

-
Auger refusal at 18 feet

- 20

-
Note: Field resistivity test result of 1.528 ohm-em for 14-foot-deep

-
soils.

-

-

- 25

-

-

-

-

I1-30

-

I-

-

-

- 35

-

-

-

-

- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEe Job No: 95019
Date: March 28, 1997

Log of Boring 6

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y David Schoen

A-10

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blowsl
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pet) (%)

-
Silty Sand (SM); brown

-
N 8 Sandy Silty Clay (CL-ML): brown

-
-
- 5

- R 28 106 10.1 Silty Sand (SM); brown

-
N 13

-

-
with gravel and cobbles

10 N 80
-

-

- Auger refusal at 11 'h feet
-

-
- 15

Note: Field resistivity test result of 2,513 ohm-cm for 16-foot-deep
- soils
-

-

-

- 20

-

-
-

-

- 25

-

-

- I
-

I- 30

- I
-

-

-
- 35

-

-

-
-

- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoen~, AZ
TEG Job No: 95019
Date: March 28, 1997

Log of Boring 7

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-11

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEC Job No: 95019
Date: April 2, 1997

Log of Boring 8

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Depth Sample Blows!
Dry Water

(feel) Type Foot
Density Content Description and Classification

(pcf) (%J

-
Asphalt Concrete (4")

-
Clayey Sand (SC); dark brown

N 17
-

-

- 5 Silty Sand (SM); brown

- R 21 98 108

-
N 11

-

-

- 10 R 25 Poorly Graded Sand (SP); brown

-
-

N 29 Silty Sand (SM); brown
-
-

15 R 20 105 13.7
-

-

-
with cobbles

- N 24

-

- 20

-
Auger refusal at 20 feet

-

-
Note: Field resistivity test result of 1,823 ohm-cm for 17-foot-deep

-

- 25 soils.

-

-

-

-

- 30

-

-
-

-
- 35

-

-
-

-
- 40

-

A-12



Depth Sample Blowsl
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pcf) ("!o)

- Sandy lean Clay (Cl); dark brown

-
R 30 112 10.3

-

-
- 5

- N 6 Clayey Sand (SC); brown

-
R 28-

-
- 10

N 16 Silty Sand (SM); tan
-

-
R 21 106 155

-

-
- 15

N 30 light tan
-

-

- R 37

-

- 20
N 28 Well-Graded Sand with Silt and Gravel SW-SM); brown-

-

- Auger refusal at 22 feet

-

- 25
Note: Field resistivity test result of 4,328 ohm-em for 20-foot-deep

-
soils.-

-

-

- 30

-

-

-
-
- 35

-

-

-
-

- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEC Job No: 95019
Date: March 28, 1997

Log of Boring 9

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-13

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blows!
Dry Water

Density Content Description and Classification
(feet) Type Foot

(pcf) (%)

-
Sandy lean Clay (Cl); dark brown

-
N 7

-

-
- 5 Silty Sand (SM); brown

R 9 90 9.8-
-

N 6-
-

Sandy Silt (Ml); brown

10 R 12 92 5.5 light brown
-
-

-
Silty Sand with Gravel (SM); brown

N 35-
-

15 N 23
-

-

-
- Auger refusal at 17;1, feet
-

- 20

- Note: Field resistivity test result of 3,830 ohm-em for 21-foot-deep
- soils.
-

-

- 25

-

-

-
I I-

I
I

- 30

I-

- I
-

-
- 35

-

-
-

-

- 40

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEe Job No: 95019
Date: March 28, 1997

Log of Boring 10

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-14

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



Depth Sample Blows!
Dry Water

(feet) Type Foot
Density Content Description and Classification

(pet) (%)

- Silty Sand (SM); brown

-
N 9-

-

- 5
R 17 97 8.7-

-

- N 47 Poorly Graded Sand (SP); light brown
with cobbles-

- 10 N 43 Silty Sand with Gravel (SM); brown
,

-
- N 50-3" Well-Graded Sand with Gravel (SW); brown

-
-

- 15 Auger refusal at 14 feet

-

-

- Note: Field resistivity test result of 3,941 ohm-em for 21-foot-deep

- soils.

- 20

-
-
-
-
- 25

-
-

-
-

- 30

-
-

-

-
- 35

-

-

-

-

- 40

-

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Project: 43rd Avenue Drain
Location: Phoenix, AZ
TEe Job No: 95019
Date: April 2, 1997

Log of Boring 11

Drill Rig: CME 75
Boring SizelType: 7"/HSA
Elevation: Not determined
Logged by: Y. David Schoen

A-15

Drilled by: Geomechanics SW
Groundwater: Not encountered
Other:



-------------------
SUMMARY OF PHYSICAL PROPERTY LABORATORY TESTS - TEG 95019RPT.C01

BOR· DEPTH USCS PARTICLE SIZE ANALYSIS - ASTM 0422 ATTERBERG R-VALUE CHLORIDE SULFATE pH RESISTIVITY NOTES

ING (ft) SOIL (percent passing by weight) LIMITS (ASTM CONTENT CONTENT (ohm-em)

NO. TYPE (ASTM 04318) 02844) (%) (%)

1'I," #4 #16 #40 #100 #200 LL PL PI

1 5-6'12 SW 100 80 53 32 14 2.9 35 30 5

15-16'h SC-SM 100 67 59 53 47 40 31 23 8

15-20 SC-SM 100 89 79 59 36 27 22 18 4 8.8 1

25-26'h SC-SM 100 89 79 59 36 27 22 18 4

2 7-8'h SP-SM 100 96 90 61 13 6.8 NP

5-10 SP-SM 0.027 0.012 9.6 1011 1, 2

12-13'h SW-SM 100 75 53 30 13 9.0 NP

3 5-6'h CL 100 99 98 95 91 84 31 19 12

5-10 CL 9.1 <222 1

15-16'h CL 100 94 91 89 74 53 31 21 10

4 2-3'h CL

10-11 CL 0.0085 0.050 9.5 1076 1,2

12-13'h CL 100 98 97 91 82 68 34 19 15

5 7-8'h SC 100 84 81 78 65 47 27 19 8

5-10 SC-SM 9.7 1

14-15'h SM 100 63 54 35 19 14 NP

1) pH and resistivity tests performed by Laboratory Consultants, Ltd. of Tempe, Arizona, in accordance with ADOT Method 236.

2) Chloride and sulfate content tests performed by Laboratory Consultants, Ltd, in accordance with U.S. Bureau of Reclamation procedures.
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-------------------
SUMMARY OF PHYSICAL PROPERTY LABORATORY TESTS - TEG 95019RPT.C01

BOR- DEPTH USCS PARTICLE SIZE ANALYSIS - ASTM 0422 ATTERBERG R-VALUE CHLORIDE SULFATE pH RESISTIVITY NOTES

ING (tt) SOIL (percent passing by weight) LIMITS (ASTM CONTENT CONTENT (ohm-em)

NO. TYPE (ASTM 04318) 02844) (%) (%)

6 5-6;/' CL-ML 100 97 97 96 89 69 28 22 6

15-16;/' SC 100 69 60 48 37 26 32 21 11

15-20 SC-SM 0.055 0.038 8.7 417 1, 2

7 2-3;/' CL-ML 100 98 96 89 71 27 21 6

9-10;/' SM 100 54 49 46 37 26 NP

8 2-3;/' SC 100 68 58 46 34 25 33 14 19

10-15 SP-SM 0.052 0.014 9.3 758 1, 2

12-13;/' SM 100 94 89 81 46 22 NP

9 0-5 CL

10-11;/' SM 100 95 79 44 21 NP

20-21 ;/, SW-SM 100 48 35 23 14 10 NP

10 5-10 SM/ML 8.7 667 1

7-8;/' ML 100 86 51 NP

14-15;/' SM 100 67 55 43 31 23 NP 0.093 0.053 2

11 2-3;/' 8M 100 95 92 86 69 47 NP

11-12;/' SW 100 74 45 19 5.2 4.1 NP

1) pH and resistivity tests performed by Laboratory Consultants, Ltd. of Tempe, Arizona, in accordance with ADOT Method 236.

2) Chloride and sulfate content tests performed by Laboratory Consultants, Ltd, in accordance with U.S. Bureau of Reclamation procedures.
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