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1.0 EXECUTIVE SUMMARY

It is planned to reconstruct approximately 32,030 linear feet of water lines in Fairlawn Area in the City
of Houston, Texas. The specific project information is as follows:

Project Remarks
Water Line Replacement We understand that six, eight and twelve-inch diameter water lines will
in Fairlawn Area be constructed along various streets in Fairlawn Area, City of Houston,

Texas. The total length of the water lines will be about 32, 030 linear
feet. The invert depth of the water lines range from 5- to 12-ft below
the existing grade. We understand that the construction technique will
be trenchless method.

This report presents the results of our desktop geologic fault study, geotechnical field exploration and
laboratory testing together with recommendations for the design and construction of the proposed water
lines.

Our review of fault map indicates that there are no major active faults located at the project area. The
closest known fault to the project alignment is Mikawa Salt Dome located approximately 2.5 miles to
south of the project alignments. No special study of movement rates for any of this fault was attempted.

The subsoils and groundwater conditions were evaluated by conducting forty nine (49) soil test borings
(B-1 through B-49) along the project alignments to depths ranging from 10- to 17-ft below the existing
grade. Furthermore, at the request of the City of Houston (COH), we included six (6) borings (B-1*, B-
23*, B-37* through B-39* andB-59%*), previously conducted by Geotech Engineering and Testing (GET
Report No. 05-869E, Dated April 06, 2006) in this report. Results of our field investigation and
engineering analyses are summarized below:

1. In general, based on our field exploration and laboratory testing data, the soils along the project
alignments appear to be variable. The soil stratigraphy along the alignments are summarized as

follows:

Heiser Street Area (Borings B-1 through B-15)

Stratum Range of
No. Depth, ft. Soil Type
ASPHALT PAVEMENT (2.0- to 10-inch in Thickness)
CONCRETE PAVEMENT (6.0-inch in thickness)
I 02-2 SILTY SAND (SM)
II 02-2 LEAN CLAY (CL)
1 0.2-17 FAT CLAY (CH)
v 12-14 LEAN CLAY (CL)
Project No. 14-319E 1
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Tucker Street and Netherfield Area (Borings B-1*, B-23*. B-37* through B-39* andB-59%)

Stratum Range of
No. Depth, ft. Soil Type
ASPHALT PAVEMENT (1.3- to 8.9-inch in thickness)
CONCRETE PAVEMENT (1.0- to 8.3-inch in thickness)
I 0.5-2 FILL: FAT CLAY (CH); In Boring B-37* only
II 0.6-15 LEAN CLAY (CL)
I 03-16 FAT CLAY (CH)
v 16 - 25 SILTY SAND (SM); In Boring B-1* only

* Previously conducted by Geotech Engineering and Testing (GET Report No. 05-869E, Dated
April 06, 2006)

Fairlawn, Northdale, Cherrydale and Nunn Streets (Borings B-16 through B-29)

Stratum Range of
No. Depth, ft. Soil Type
ASPHALT PAVEMENT (2.0- to 12-inch in thickness)
CONCRETE PAVEMENT (3.0- to 8.3-inch in thickness)
I 0.8-2 SILTY SAND (SM)
II 0.8-17 LEAN CLAY (CL)
1 0.4-10 FAT CLAY (CH)

Roxbury, Plainview, Kingsway and Cherrydale Streets (Borings B-30 through B-40)

Stratum Range of
No. Depth, ft. Soil Type
ASPHALT PAVEMENT (2.5- to 6.7-inch in thickness)
CONCRETE PAVEMENT (4.0- to 6.5-inch in thickness)
I 0.6 -4 FAT CLAY WITH SAND (CH)
II 0.6-16 FAT CLAY (CH)
1 4-12 LEAN CLAY WITH SAND (CL)
v 6-10 LEAN CLAY (CL)

Project No. 14-319E
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Walnut, Richwood, Andwood and Chaffin (Borings B-41 through B-49)

Stratum Range of
No. Depth, ft. Soil Type
ASPHALT PAVEMENT (2.0- to 10.0-inch in thickness)
CONCRETE PAVEMENT (4.6- to 6.5-inch in thickness)
I 0.5-10 FAT CLAY WITH SAND (CH)
II 0.6 —15 FAT CLAY (CH)
11 4-10 LEAN CLAY (CL)
2. Depth to groundwater will be important for design and construction of the proposed water lines.

Water level observations were made during and after about 0.5-hour of drilling. Our short-term
field exploration indicates that groundwater was encountered at depths ranging from 12- to 17-ft
during drilling in Borings B-17 and B-44. Groundwater level rose to depths ranging from 10- to
15-ft after about 0.5-hour of drilling. However, no groundwater was encountered in the remaining
borings (Borings B-1 through B-16, B-18 through 43 and B-45 through B-49).

3. Borings B-2, B-17 and B-37 were converted to Piezometers PZ-1 through PZ-3, respectively,
after completion of drilling. The water reading at Piezometers PZ-1, PZ-2 and PZ-3 indicated that
stabilized groundwater level existed at a depth of about 11.5-to 14.5-ft below the existing ground
surface.

4. We understand that the water lines will be installed by trenchless construction techniques for this
project. Trenchless techniques should be conducted in accordance with the City of Houston
Standard Specifications, Section 02447 — Augering Pipe and Conduit.

5. In order to prevent intolerable movement and overstressing of the pipe, suitable thrust restraint
should be provided. Use of restrained joints or thrust blocks is the typical methods of providing
reaction for the thrust restraint.

6. The bedding and backfill for the auger pits should be conducted in accordance with the City of
Houston Standard Specifications, Section 02317 — Excavation and Backfill for Utilities and
Section 02447 — Augering Pipe and Conduit, respectively. Furthermore, the City of Houston
Standard Specifications, Drawings No. 02447-01 should be used when backfilling the water lines,
auger pits and auger holes.

Project No. 14-319E 3
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2.0 INTRODUCTION

It is planned to reconstruct approximately 32,030 linear feet of water lines in Fairlawn Area in the City
of Houston, Texas. A site vicinity map is presented on Plate 1. The specific project information is as
follows:

Project Remarks
Water Line Replacement We understand that six, eight and twelve-inch diameter water lines will
in Fairlawn Area be constructed along various streets in Fairlawn Area, City of Houston,

Texas. The total length of the water lines will be about 32,030 linear
feet. The invert depth of the water lines range from 5- to 12-ft below
the existing grade. We understand that the construction technique will
be trenchless method.

The scope of our work consisted of conducting a desktop geologic fault study and a geotechnical study
for the project areas and developing recommendations with respect to design and construction of the
water lines. Our recommendations are in general accordance with the City of Houston Standard
Construction Specification for Wastewater Collection Systems, Water Lines and Storm Drainage, dated
July 2012 (Ref. 1). This study was conducted in general accordance with City of Houston Department
of Public Works & Engineering, Chapter 11, Geotechnical and Environmental Guidelines, dated July
2012.

This report briefly describes the field exploration and laboratory testing followed by our engineering
analyses and recommendations.

3.0 DESKTOP GEOLOGIC FAULT STUDY

Many faults have been observed within the Gulf Coast Region of Texas. In general, faults are caused by
groundwater and oil removal from the underlying surface. Faults originate several thousand feet below
the ground surface and can often cause displacement of the ground surface, causing broken pavement,
ruptured utility lines, and damage to residential and commercial structures. A geologic fault map of the
area 1s presented on Plate 2.

Our review of fault map (Ref. 2) indicates that there are no major active faults located along the project
alignments. However, faults may be present that are absent from the published maps. In general, some
faults are currently active. The closest known faults to the project alignments are Mikawa Salt Dome
located approximately 2.5 miles to south of the project alignments. No special study of movement rates
for any of this fault was attempted. A Phase I Geologic Fault study was not conducted.

Project No. 14-319E 4
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4.1

4.2

40 FIELD EXPLORATION
Pavement Coring

Forty nine (49) pavement corings were conducted prior to drilling and sampling in Borings B-1
through B-49. The results of pavement coring show that the existing pavement generally
consists of either concrete or asphalt pavement. The pavement thicknesses are shown on Plate 3.
The pavement core locations were patched with ready mix grout.

Drilling and Sampling

At the request of the client, the soil conditions were explored by conducting forty nine (49) soil
test borings (B-1 through B-49) located approximately as shown on Plates 4 through 6.
Furthermore, at the request of the City of Houston (COH), we included six (6) borings (B-1*, B-
23*, B-37* through B-39* and B-59%*), previously conducted by Geotech Engineering and
Testing (GET Report No. 05-869E, Dated April 06, 2006) in this report. Locations of the
borings were based on the discussion with Mr. Peter R. Jordan, P.E. of Quadrant Consultants, Inc.
Summary of boring locations information is presented on Plates 7 and 8. The borings schedule is
as follows:

Facility Boring(s) No. Boring Depth, ft.

Water Lines B-3 through B-5, B-7, B-11, B-12, B-14 through B-16, 10

B-18 through B-30, B-32, B-33, B-35, B-36, B-38, B-39,
B-41 through B-43 and B-45 through B-49

B-31, B-40 and B-44 15
B-1, B-2", B-6, B-8, B-10, B-13, B-34 and B-37" 16
B-9 and B-17" 17

" Borings B-2, B-17 and B-37 were converted to Piezometers PZ-1 through PZ-3, respectfully.

Soil samples were obtained continuously at each boring location from the ground surface to the
completion depths of borings ranging from 10- to 17-ft. The cohesive soils were sampled in
general accordance with ASTM D 1587.

Soil samples were examined and classified in the field, and cohesive soil strengths were
estimated using a calibrated hand penetrometer. This data, together with a classification of the
soils encountered and strata limits, is presented on the soil stratigraphy profiles, Plates 9 through
20. The logs of borings are presented on Plates A-1 through A-49 in Appendix A. The logs of
borings previously drilled by GET are shown on Plates A-50 through A-55 in Appendix A. A
key to log terms and symbols is shown on Plate A-56 in Appendix A.

Depth to groundwater will be important for design and construction of the proposed water lines.
For this reason, borings were drilled dry and the depth at which groundwater was first
encountered was recorded. Water level observations made during and 0.5-hr after drilling in the
borehole are indicated at the bottom portion of the individual logs. The boreholes not converted
to piezometers were grouted using tremie method after the completion of drilling.

Project No. 14-319E 5
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4.3

5.1

5.2

5.3

Piezometer Installation and Abandonment

Piezometers PZ-1 through PZ-3 were installed to the depths ranging from 16- to 17-ft in
Borings B-2, B-17 and B-37, respectively, after completion of the field work. The piezometers
consisted of two-inch diameter PVC riser pipe connected to a 5-ft long section of 0.01-inch
slotted well screen. The riser pipe extends to the ground surface and is capped at the top with
water tight flush mounted locking cap. After the borings were drilled, the riser pipe and well
screen assembly were installed in the boreholes, filter sand was placed in the bottom of the
boreholes and in the annulus between the borehole wall and the PVC pipe/screen, and
subsequently the boreholes were sealed with bentonite from the top of the filter sand to 2-ft
below the existing ground surface and with cement to remaining top 2-ft. The piezometers
were developed by using a bailer to purge several volumes of water from the piezometer riser
pipe. Water levels were periodically measured to evaluate the stabilized groundwater table.
The piezometer installation diagram is shown on Plate 21. A summary of the piezometer
readings is presented in the “Piezometer Reading Table” on Plate 22. The piezometers were
abandoned in accordance with the TDLR (Chapter 76 of TAC), the City of Houston Design
Manual, Item 11.14 - Site Restoration. The piezometer installation and abandonment reports
are presented in Appendix B.

5.0 LABORATORY TESTS
General

Soil classifications and shear strengths were further evaluated by laboratory tests on
representative samples of the major strata. The laboratory tests were performed in general
accordance with ASTM Standards. Specifically, ASTM D 2487 is used for classification of soils
for engineering purposes. Furthermore, summaries of test results are presented on Plate A-57
through A-63 in Appendix A.

Classification Tests

As an aid to visual soil classifications, physical properties of the soils were evaluated by
classification tests. The tests were conducted in general accordance with ASTM Standards.
These tests consisted of natural moisture content tests (ASTM D 2216 and ASTM D 4643),
percent passing No. 200 sieve tests (ASTM D 1140), dry unit weights and Atterberg limit
determinations (ASTM D 4318, Method A). Plastic limit test was conducted on all Atterberg
limit test samples. Similarity of these properties is indicative of uniform strength and
compressibility characteristics for soils of essentially the same geological origin. Results of
these tests are tabulated on the boring logs at respective sample depths.

Strength Tests
Undrained shear strengths of the cohesive soils, measured in the field, were verified by calibrated

hand penetrometer, unconfined compressive strength tests (ASTM D 2166) and torvane tests.
The test results are also presented on the boring logs.

Project No. 14-319E 6
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5.4

6.1

6.2

6.2.1

Soil Sample Storage

Soil samples tested or not tested in the laboratory will be stored for a period of fourteen days
subsequent to submittal of the final report. The samples will be discarded after this period,
unless we are instructed otherwise.

6.0 GENERAL SOILS AND DESIGN CONDITIONS
Site Conditions

The project alignments are generally flat and exhibit a topographic variation of less than three-ft.
Currently, most of the project alignments are along the paved roadways. In general, residential
and commercial structures are located along the project alignments. Pictures of the project areas
were taken during our site visit. These pictures are presented on Appendix C.

Soil Stratigraphy

Field and laboratory test data indicate that soil stratigraphy along the project alignments are
variable. Details of subsoil conditions at each boring location are presented on the respective
boring logs. In general, the soil stratigraphy for the proposed water lines is shown in the
following report sections.

Heiser Street Area (Borings B-1 through B-15)

Based on Borings B-1 through B-15, the soils can be grouped into two (2) major strata with
depth limits and characteristics as follows:

Stratum Range of
No. Depth, ft. Soil Description*

ASPHALT PAVEMENT (2.0- to 10-inch in Thickness)
CONCRETE PAVEMENT (6.0-inch in Thickness)

I 0.2-17 FAT CLAY (CH), soft to very stiff, light gray, gray, dark gray, light
brown, brown, reddish brown, dark brown, with ferrous and
calcareous nodules, moist; In Boring B-3, Silty Sand (SM) 0.2 to 2-ft
and In Boring B-11, Lean Clay (CL) 0.2 to 2-ft

II 12-14 LEAN CLAY (CL), stiff, light gray, light brown, with ferrous and
calcareous nodules, sands, moist; In Boring B-9 only

Project No. 14-319E 7
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6.2.2 Tucker Street and Netherfield Area (Borings B-1*, B-23*, B-37* through B-39* andB-59%)

Based on Borings B-1*, B-23*, B-37* through B-39* andB-59%*), previously drilled by GET, the
soils can be grouped into three (3) major strata with depth limits and characteristics as follows:

Stratum Range of
No. Depth, ft. Soil Description*
ASPHALT PAVEMENT (1.3- to 8.9-inch in thickness)
CONCRETE PAVEMENT (1.0- to 8.3-inch in thickness)
I 0.6 -15 LEAN CLAY (CL), firm to very stiff, light gray, gray, brown, with
root fibers to 6°, ferrous and calcareous nodules, shells, moist
II 0.3-16 FAT CLAY (CH), soft to hard, light gray, olive gray, light brown,

brown, with root fibers to 8, ferrous and calcareous nodules, silt
seams, moist; In Boring B-37*, Fat Clay fill (CH) 0.5 to 2-ft

11 16 — 25 SILTY SAND (SM); medium dense, light gray, light brown, with

clay pockets, moist to wet; In Boring B-1* only

6.2.3 Fairlawn, Northdale, Cherrydale and Nunn Streets (Borings B-16 through B-29)

Based on Borings B-16 through B-29, the soils can be grouped into two (2) major strata with
depth limits and characteristics as follows:

Stratum Range of
No. Depth, ft. Soil Description*
ASHPHALT PAVEMENT (2.0- to 12-inch in thickness)
CONCRETE PAVEMENT (3.0" to 8.3" in thickness)

I 0.8-17 LEAN CLAY (CL), firm to hard, light gray, gray, dark gray, light
brown, brown, reddish brown, with root fibers, ferrous and

calcareous nodules, sands, moist; In Borings B-21 and B-23, Silty
Sand (SM) 0.8 to 2-ft

II 04-10 FAT CLAY (CH), soft to hard, light gray, gray, dark gray, light
brown, reddish brown, dark brown, with root fibers to 4’

Project No. 14-319E 8
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6.2.4 Roxbury, Plainview, Kingsway and Cherrydale Streets (Borings B-30 through B-40)

Based on Borings B-30 through B-40, the soils can be grouped into three (3) major strata with
depth limits and characteristics as follows:

Stratum Range of
No. Depth, ft. Soil Description*
ASPHALT PAVEMENT (2.5- to 6.7-inch in thickness)
CONCRETE PAVEMENT (4.0- to 6.5-inch in thickness)

I 0.6-16 FAT CLAY (CH), firm to hard, light gray, gray, dark gray, light
brown, brown, reddish brown, with root fibers to 4°, ferrous and

calcareous nodules, moist; In Borings B-34 and B-35, Fat Clay with
Sand (CH), 0.6 to 4-ft

II 4-12 LEAN CLAY (CL), stiff to very stiff, light gray, light brown,
reddish brown, with ferrous and calcareous nodules, sands, moist
111 6-10 LEAN CLAY WITH SAND (CL), very stiff, light gray, reddish

brown, with ferrous and calcareous nodules, sands, moist

6.2.5 Walnut, Richwod, Andwood and Chaffin Streets (Borings B-41 through B-49)

Based on Borings B-41 through B-49, the soils can be grouped into three (3) major strata with
depth limits and characteristics as follows:

Stratum Range of
No. Depth, ft. Soil Description*

ASPHALT PAVEMENT (2.0- to 10.0-inch in thickness)
CONCRETE PAVEMENT (4.6- to 6.5-inch in thickness)

I 0.5-10 FAT CLAY WITH SAND (CH), firm to very stiff, light gray, gray,
dark gray, brown, reddish brown, with ferrous and calcareous
nodules, moist

II 0.6-15 FAT CLAY (CH), stiff to hard, light gray, gray, dark gray, light
brown, brown, reddish brown, with root fibers to 2’, ferrous and
calcareous nodules, moist

II 4-10 LEAN CLAY (CL), stiff to hard, light gray, gray, brown, reddish
brown, with ferrous and calcareous nodules, sands, moist

* Classification in general accordance with the modified Unified Soil Classification System (ASTM D 2487)

Project No. 14-319E 9
GEOTECH ENGINEERING AND TESTING




6.3

Soil Properties

6.3.1 Heiser Street Area (Borings B-1 through B-15)
Based on Borings B-1 through B-15, soil strength and index properties and how they relate to the
water lines installation along the project alignments are summarized below:
Stratum No. Soil Type PI(s) Soil Expansivity Soil Strength, tsf
I Fat Clay (CH) 34 - 58 Expansive to Highly Expansive 0.23-1.50
Silty Sand (SM) - Non-Expansive -
Lean Clay (CL) 30 Moderately Expansive 0.69 -1.50
11 Lean Clay (CL) 24 Moderately Expansive 0.57
6.3.2 Tucker Street and Netherfield Area (Borings B-1*, B-23*, B-37* through B-39* and B-59%)
Based on Borings B-1*, B-23*, B-37* through B-39* and B-59* previously drilled by GET, soil
strength and index properties and how they relate to the water lines installation along the project
alignments are summarized below:
Stratum No. Soil Type PI(s) SPT Soil Expansivity Soil Strength, tsf
I Lean Clay (CL) 26 Moderately Expansive 0.48 —1.50
I Fat Clay (CH) 33-54 Expansive to Highly Expansive 0.23-1.92
Fill: Fat Clay (CH) - - Expansive 1.50
I Silty Sand (SM) - 18 Non-Expansive -
6.3.3 Fairlawn, Northdale, Cherrydale and Nunn Streets (Borings B-16 through B-29)
Based on Borings B-16 through B-29, soil strength and index properties and how they relate to
the water lines installation along the project alignments are summarized below:
Stratum No. Soil Type PI(s) Soil Expansivity Soil Strength, tsf
I Lean Clay (CL) 13 -30 Non-to Moderately Expansive 0.31-2.33
Sitly Sand (SM) - Non-Expansive -
1I Fat Clay (CH) 31-50 Expansive 0.15-2.18
6.3.4 Roxbury, Plainview, Kingsway and Cherrydale Streets (Borings B-30 through B-40)
Based on Borings B-30 through B-40, soil strength and index properties and how they relate to
the water lines installation along the project alignments are summarized below:
Stratum No. Soil Type PI(s) Soil Expansivity Soil Strength, tsf
I Fat Clay (CH) 33 -44 Expansive 0.39-3.26
Fat Clay with Sand (CH) - Expansive 1.01-1.50
II Lean Clay (CL) 28 —30 Moderately Expansive 0.62—-1.74
1T Lean Clay with Sand (CL) - Moderately Expansive 1.24-1.50
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6.3.5 Walnut, Richwod, Andwood and Chaffin Streets (Borings B-41 through B-49)

Based on Borings B-41 through B-49, soil strength and index properties and how they relate to
the water lines installation along the project alignments are summarized below:

Stratum No. Soil Type PI(s) Soil Expansivity Soil Strength, tsf
I Fat Clay with Sand (CH) 32 -37 Expansive 0.46 —1.50
I Fat Clay (CH) 33 - 35 Expansive 0.69 — 3.53
I Lean Clay (CL) 24 — 25 Moderately Expansive 0.62 —2.38

Legend: PI = Plasticity Index
SPT = Standard Penetration Tests

6.4  Water-Level Measurements
The soil borings were first drilled dry to evaluate the presence of perched or free-water
conditions. The levels where free water was encountered in the open boreholes during and about
0.5-hour after drilling are shown on the boring logs. Our groundwater measurements are
summarized below:
Groundwater Depth, ft. Groundwater Depth, ft.
Boring No. at the Time of Drilling at about 0.5 Hour Later

B-1 through B-16, Dry Dry

B-18 through B-43

and B-45 through B-49

B-17 17 15

B-44 12 10
Fluctuations in groundwater generally occur as a function of seasonal moisture variation,
temperature, groundwater withdrawal and future construction activities that may alter the surface
drainage and subdrainage characteristics of this site.
An accurate evaluation of the hydrostatic water table in the relatively impermeable clays and low
permeable sands/silts requires long term observation of monitoring wells and/or piezometers. It is
not possible to accurately predict the pressure and/or level of groundwater that might occur based
upon short-term site exploration. In view of this, Borings B-2, B-17 and B-37 were converted to
Piezometers PZ-1 through PZ-3, respectively, after the completion of the field work. The
piezometer readings are presented on Plate 22.
We recommend that GET be immediately notified if a noticeable change in groundwater occurs
from that mentioned in our report. We would be pleased to evaluate the effect of any
groundwater changes on our design and construction sections of this report.
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7.1

7.2

7.3

7.0 WATER LINES
General

We understand that the invert depths of water lines will be ranging from 5- to 12-ft below the
existing grade. Furthermore, trenchless method will be used for the water lines installations.
Soil Borings B-1 through B-49 were drilled along the alignments of the water lines to the depths
ranging from 10- to 17-ft below the existing grade. The borings schedule is presented in the
“Field Exploration” in Section 4.0 of this report. The appropriate boring locations are shown on
Plates 4 through 6. We understand that the proposed water lines will be constructed according to
the City of Houston Specifications, Section 02447 — Augering Pipe and Conduit.

Trenchless and Trenchless Pits Method

We understand that trenchless method will be used for this project. The trenchless method
should be conducted in accordance with the City of Houston Standard Specifications, Section
02447 — Augering Pipe and Conduit.

Trenchless method should be started from approved pit locations. Excavation for pits and
shoring installation should conform to the aforementioned City of Houston Standard
Specifications, Section 02317 — Excavation and Backfill for Utilities. —The designing,
constructing and maintaining safe excavations are the responsibility of the contractor. Detailed
guidelines for trenchless pit excavations are presented in “Excavation” in Section 8.5 of this
report.

If the trenchless zone is within the cohesionless soils or caving soils, install casing as required by
the City of Houston Standard Specifications, Section 02447 — Augering Pipe and Conduit. The
augering near existing structures or utility lines should be conducted in accordance with the City
of Houston Standard Specification. Diameter of auger hole should not exceed pipe bell diameter
plus 2-inch. The receiving pit distance should conform to the aforementioned City of Houston
Standard Specifications. A minimum spacing of 6-inch should be provided between the pipe and
walls of bore pit. The maximum allowable width of pit shall be 5-ft unless approved by the
engineer. Width of pit at surface shall not be less than the pit width at the bottom.

Groundwater Control

Our short-term field exploration indicates that groundwater was encountered at depths ranging
from 12- to 17-ft during drilling in Borings B-17 and B-44. Groundwater level rose to depths
ranging from 10- to 15-ft after about 0.5-hour of drilling. However, no groundwater was
encountered in the remaining borings. Furthermore, the results of Piezometers PZ-1, PZ-2 and PZ-
3 indicated that stabilized groundwater level exist at a depth of about 11.5-to 14.5-ft below the
ground surface. Therefore, groundwater dewatering may be required. A detailed groundwater
control recommendations are presented in “Groundwater Control” in Section 8.3 of this report.
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7.4  Loads Imposed on Buried Pipes
7.4.1 General
The loads on an underground pipe depend principally upon the weight of overburden soils,
roadway and loads due to surcharges. For design of concrete pressure pipe, linear load due to
overburden can be determined based on the design tables and charts presented in the “AWWA
Manual of Water Supply Practices Concrete Pressure Pipe (AWWA M9)” developed by the
American Concrete Pipe Association. Overburden pressure for the buried pipes at the project
alignments are estimated by using the soil density (y) and the height of the soil over the pipe (H).
7.4.2 Loads Due to Overburden Pressure
Overburden or prism load for buried pipes is given by the following equation:
P=vyH
Where: P = Load due to weight of soils at depth, psf
v = Total Unit weight of soil, 125 pcf
H = Height of the soil over the pipe, ft
Loadings per linear foot of pipe:
W.=Cy y(Bd)2 (Marston Equation)
{H
1 B e—zku ( B, ]
C, =
2ku'
Where: W= Load, pounds per linear foot (1b/ft)
By = Trench width (ft)
C, = Load Coefficient
k = Friction angle between backfill and soil
u” = Coefficient of friction between fill material and sides of trench
ku” = for sand = 0.165
for clay = 0.130
for saturated clay = 0.110
7.4.3 Piping System Thrust Restraint
Fittings on underground pipes are subject to thrust forces inherited from the fluid pressure in the
pipe and are directly proportional to the fluid pressure. Unbalance thrust forces will be
developed in pressure pipelines due to changes in direction, cross-sectional areas, or when the
pipe is terminated. These forces may cause joints to disengage if not adequately restrained.
There will be a slight loss of head due to turbulence friction in bends of the pipes. This loss will
cause a pressure change across the bend, but it is usually small enough to be neglected.
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7.5

The thrust force may require more reaction than is available just from the pipe bearing against
the backfill. In order to prevent intolerable movement and overstressing of the pipe, suitable
buttressing should be provided. In general, thrust blocks, restrained joints and tie rods are
common methods of providing reaction for the thrust restraint design. The thrust restraint design
provisions described in this section are based on the American Water Works Association Manual
M9 (1996)-Concrete Pressure Pipe.

The force diagram shown on Plate 23 illustrates the thrust force generated by flow at a bend in
the pipe. The equations for computing this thrust force are also given on this plate. The values
of thrust force for a surge pressure of 50 psi were computed for a bend angle of 90 degrees.
Results are presented on Plate 23. Once the size of the thrust is determined, a thrust block size
can be calculated based on the bearing capacity of the soil. The area of block required is equal to
the thrust force (Ib) divided by the safe bearing value of the soil (psf). In cohesive soils, the safe
bearing value is equal to 2/3 of the average shear strength of the soil adjacent to the block which
includes a factor of safety of 3. We believe that a factor of safety of 3 is appropriate in order to
limit deflections required to mobilize the passive resistance within tolerable values.

For granular soil encountered at this site, a safe bearing value for thrust blocks can be taken as
90% of the effective overburden pressure at the mid height of the thrust block which includes a
factor of safety of 3. The effective overburden pressure can be calculated based on the effective
unit weight of the soil above the mid-height of the thrust block.

Geotechnical design parameters for designing the necessary buttressing are as follows:

v: = Wetunit weight of soil — above water level : 125 pcf
Submerged unit weight of soil — below water level : 60 pcf

c: = Cohesion = 1000 psf (for clay)

b Angle of internal friction = 30 degrees (for sand)

Backfilling for Trenchless Pits and Trenchless Holes

Sand used in backfill sections should be free of clay lumps, organic materials, or other
deleterious substances, and should have a PI less than 7, and not more than 15% passing the No.
200 sieve.

Backfill should be placed in accordance with the City of Houston Specifications, Section 02317
— Excavation and Backfill for Utilities. City of Houston Standard Specifications Drawing No.
02447-01 should be followed when backfilling the auger pits. The annular space between the
pipe and the auger hole should be backfilled to a minimum of 12-inch on both sides beyond the
auger pit as indicated in the City of Houston Standard Specifications Drawing No. 02447-01.
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8.0 CONSTRUCTION CONSIDERATIONS

8.1  Site Preparation

If needed, site preparation for the proposed water lines construction should be conducted in
accordance with the City of Houston Standard Specifications, Section 02221 — Removing
Existing Pavements and Structures and Section 02233 — Clearing and Grubbing. In general,
subgrade preparation, if needed, should be as follows:

1.

The requirement for removal of any existing paving, and subsoil materials will depend on
final grades and other alignment information. In general, remove all vegetation, tree
roots, organic topsoil, existing foundations, paved areas and any undesirable materials
from the construction area. Tree trunks under the construction areas should be removed
to a root size of less than 0.5-inch. We recommend that the stripping depth be evaluated
at the time of construction by a soil technician.

The subgrade areas should then be proofrolled with a loaded dump truck or similar
pneumatic-tired equipment with loads ranging from 25- to 50-tons. The proofrolling
serves to compact surficial soils and to detect any soft or loose zones. The proofrolling
should be conducted in accordance with TxDOT Standard Specification Item 216. Any
soils deflecting excessively under moving loads should be undercut to firm soils and
recompacted. Any subgrade stabilization should be conducted after site proofrolling is
completed and approved by the geotechnical engineer. The proofrolling operations
should be observed by an experienced geotechnician.

The surficial soils near Borings B-3, B-21 and B-23 are moisture sensitive, compressible
and are difficult to compact in a wet condition (they may pump). These soils can be
modified, using 5% to 10% Fly-ash. The Fly-ash stabilization should be in accordance
with the City of Houston Standard Specifications, Section 02337 — Lime/Fly Ash
Stabilized Subgrade.

Off-site borrow for structural fill should consist of lean clays with a liquid limit not
exceeding 45 and a PI between 8 and 20. These soils should be placed in loose lifts not
exceeding eight-inch and compacted to at least 95% of maximum standard density
(ASTM D 698) at a moisture content between optimum and 3%. Bank sands should not
be used as select structural fill. On-site soils with a liquid limit not exceeding 45 and a PI
between 8 and 20, free of organics, (with the exception of sands and silts) are also
suitable for use as structural fill. Off-site borrow should be in accordance with the City
of Houston Standard Specifications, Section 02319 — Borrow.

In cut areas, the soil should be excavated to grade and the surficial soil proofrolled and
scarified to a minimum depth of six-inch and recompacted to the previously mentioned
density and moisture content.

Positive site drainage should be developed at the beginning of the project to limit
construction difficulties with wet surface soils.
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8.2

8.2.1

8.2.2

823

8.2.4

8.2.5

Suitability of On-Site Soils for Use as Fill
General

Fill requirements should be in accordance with the City of Houston Standard Specifications
Section 02316 —Excavation and Backfill for Structures, Section 02317 — Excavation and Backfill
for Utilities and Section 02320 — Utility Backfill Materials. The on-site soils can be used as fill
materials as described in the following report sections.

Select Backfill

This is the type of fill that can be used for the structures or utilities. These soils should consist of
lean clays with plasticity indices between 8 and 20 and amount of passing No. 200 sieve greater
than 50 percent.

Random Backfill

This type of fill does not meet the Atterberg limit requirements for select structural fill. This fill
should consist of lean clays or fat clays. They can be used for the structures or utilities after
treatment.

General Fill

This type of fill could consist of silts, sands, clays or organic clays. However, the silts and sands
are moisture sensitive and are difficult to compact in a wet condition (they may pump).
Furthermore, these soils can erode easily. Their use is not recommended as backfill materials.
They can be used for site grading and in unimproved areas.

On-Site Fill Soil Classification

8.2.5.1 Heiser Street Area (Borings B-1 through B-15)

Based on Borings B-1 through B-15, the on-site soils can be used as fill materials as described
below:

Use as Fill
Stratum Select Structural General
No."V Soil Type Structural Fill Fill Fill Notes
I Silty Sand (SM) - - v 2,3
Lean Clay (CL) - v v 2,4
Fat Clay (CH) - v v 2,5
II Lean Clay (CL) - v v 2,4
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8.2.5.2 Tucker Street and Netherfield Area (Borings B-1*, B-23*, B-37* through B-39* andB-59%)

Based on Borings B-1*, B-23*, B-37* through B-39* andB-59%*, the on-site soils can be used as
fill materials as described below:

Use as Fill
Stratum Select Structural General
No."V Soil Type Structural Fill Fill Fill Notes
I Lean Clay (CL) - v v 2,4
I Fat Clay (CH) - v v 2,5
Fill: Fat Clay (CH) - v v 2,6
I Silty Sand (SM) — - v 2,3

8.2.5.3 Fairlawn, Northdale, Cherrydale and Nunn Streets (Borings B-16 through B-29)

Based on Borings B-6 through B-29, the on-site soils can be used as fill materials as described

below:
Use as Fill
Stratum Select Structural General
No."V Soil Type Structural Fill Fill Fill Notes
I Lean Clay (CL) - v v 2,4
Silty Sand (SM) - - v 2,3
I Fat Clay (CH) - v v 2,5

8.2.5.4 Roxbury, Plainview, Kingsway and Cherrydale Streets (Borings B-30 through B-40)

Based on Borings B-30 through B-40, the on-site soils can be used as fill materials as described

below:
Use as Fill
Stratum Select Structural General
No."” Soil Type Structural Fill Fill Fill Notes

I Fat Clay (CH) - v v 2,5

Fat Clay with Sand (CH) - v v 2,5

I Lean Clay (CL) - v v 2,4

111 Lean Clay with Sand (CL) - v v 2,4
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8.2.5.5 Walnut, Richwood, Andwood and Chaffin Streets (Borings B-41 through B-49)

Based on Borings B-41 through B-49, the on-site soils can be used as fill materials as described
below:

8.3

8.3.1

83.2

Use as Fill
Stratum Select Structural General
No."V Soil Type Structural Fill Fill Fill Notes
I Fat Clay with Sand (CH) - v v 2,5
I Fat Clay (CH) - v v 2,6
111 Lean Clay (CL) - v v 2,4

Notes:

1. See soil stratigraphy and design conditions sections of this report for strata description.

2. All fill soils should be free of organics, roots, etc.

3. The on-site cohesionless soils are moisture sensitive and erode easily. These soils will pump

when they get wet. Compaction difficulties will occur in these soils in a wet condition.

4. Some of these soils, once lime modified (4% by dry weight), can be used as select structural fill.
5. These soils, once lime modified (6% by dry weight), can be used as select structural fill.

6. These soils, once lime modified (5% by dry weight), can be used as select structural fill.

Groundwater Control
General

We understand that the invert of the proposed water lines will be founded at depths ranging from
5- to 12-ft below the existing grade. Our short-term field exploration indicates that groundwater
was encountered at depths ranging from 12- to 17-ft during drilling in Borings B-17 and B-44.
Groundwater level rose to depths ranging from 10- to 15-ft after about 0.5-hour of drilling.
However, no groundwater was encountered in the remaining borings. Furthermore, the results of
Piezometers PZ-1, PZ-2 and PZ-3 indicated that stabilized groundwater level exist at a depth of
11.5-to 14.5-ft below the ground surface. Therefore, groundwater dewatering may be required.
Therefore, groundwater dewatering system may be required.

Fluctuations in groundwater can occur as a function of seasonal moisture variation.
Groundwater control recommendations are presented in the following report sections.

Dewatering Technique

In the event that groundwater is encountered during construction, it is our opinion that
groundwater should be lowered to a depth of at least three-ft below the deepest excavation grade
in order to provide dry working conditions and firm bedding. Any minor water inflow in
cohesive soil layers can probably be removed using a sump-pump or trench sump-pump.
Wellpoint system can be used in the area where silty sand soils are present.

Project No. 14-319E 18

GEOTECH ENGINEERING AND TESTING




8.4

8.5

8.6

8.7

Design of a dewatering system should consider the amount of groundwater to be lowered and the
permeability of the affected soils. The selection and proper implementation of an effective
groundwater control system is the responsibility of the contractor. The design of dewatering
system for groundwater and surface water control should be in accordance with the City of
Houston Specifications, Section 01578 — Control of Ground Water and Surface Water.

OSHA Soil Classifications

The subsoils can be classified in accordance with Occupational Safety and Health Administration
(OSHA) Standards, dated October 31, 1989 of the Federal Register. OSHA classification system
categorizes the soil and rock in four types based on shear strength and stability. The description
of four (4) types in classification system is summarized in the Appendix D.

Based on our geotechnical exploration and laboratory test results, details of soil classifications at
each boring are summarized in the OSHA Soil Classification, presented in Appendix D.
Furthermore, a letter for trench safety recommendation is provided separately.

Excavations

If open excavation or trench, five-ft or deeper is needed, each side of the excavation or trench
must be protected by sheeting/bracing shoring or sloped. Based on soil strength data and OSHA
soil classifications, temporary (less than 24 hours) open-trenched, non-surcharged, and
unsupported excavations should be made on slopes of about 1.5(h):1(v). Vertical cuts can be
constructed, provided shoring and bracing are used for the excavation wall stability. Benched
excavation can also be used with average slopes of about 1(h):1(v) and steps should not be
higher than five-ft. In all cases, excavations should conform to OSHA guidelines. Flatter slopes
may have to be used if large amounts of sand need to be excavated for deep utility installations.
Specifications should require that no water be allowed to pond in the excavations. The surface
slopes should be protected from deterioration and weathering if they are to be left open for more
than 24 hours. It is our opinion that the method, means and sequence of construction excavation
should be the responsibility of the contractor.

Excavations should be performed with equipment capable of providing a relatively clean bearing
area. Excavation equipment should not disturb the soil beneath the design excavation bottom
and should not leave large amounts of loose soil in the excavation.

Lateral Earth Pressures

In the event that open excavations are not used, the proposed water lines can be installed using
trench sheeting. The sheeting can be constructed in the form of cantilever sheeting or with
bracing. Lateral earth pressures for each method used are summarized on Plate 24. The
trenching and shoring operations should follow OSHA Standards. We recommend a
geotechnical engineer monitor all phases of trench excavation and bracing to assure trench
safety.

Surface Water Drainage

In order to minimize ponding of surface water, site drainage should be established early in
project construction so that this condition will be controlled.
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8.8

8.8.1

8.8.2

8.8.3

Earthwork
General

Difficult access and workability problems can occur in the surficial soils due to poor site
drainage, wet season, or site geohydrology. Based on the laboratory test results, the subsurface
soils at the project site consists of lean clay (CL), fat clay (CH) and silty sand (SM) soils.
Considering the soils stratigraphy, the construction of this project is recommended to be done
during the dry season to avoid major earthwork problems. Our recommendations for earthwork
activity for areas with cohesive and cohessionless soils are provided separately.

Earthwork for Cohesive Soils

Difficult access and workability problems can occur in the surficial clay soils due to poor site
drainage, wet season, or site geohydrology. Should this condition develop, drying of the soils for
support of pavement may be improved by the addition of 6% lime by dry weight. The
application rate corresponding to this additive amount would be approximately 27 pounds per
square yard for each six-inch of compacted thickness.

City of Houston Standard Specifications, Section 02336 — Lime Stabilized Subgrade, shall be
used as procedural guides for placing, mixing, and compacting lime stabilizer and the soils.

Our recommendations on subgrade stabilization are preliminary. The actual depth and
type of stabilization should be determined in the field at the time of construction just after
site stripping and proofrolling. The required amount of lime for stabilization should be
determined by ASTM C 977 Method. Furthermore, the type and amount of the stabilizer
may vary depending on the final grade elevation and the soil type encountered.

Provided the site work is performed during dry weather and/or project schedules permit aeration
of wet soils, the subgrade will be suitable for floor slab and pavement support.

Earthwork for Cohesionless Soils

In the event the subgrade soils become wet and experience pumping problems, they can be (a)
improving drainage, (b) opened up to dry up, (c) removed and replaced with dry cohesive soils or
(d) chemically modified or stabilized. These alternatives are discussed in the following report
sections.

8.8.3.1 Improving Drainage

The project site drainage in the pumping soils can be accomplished by placing several shallow
ditches (about 18-inches +) in the surficial cohesionless soils. These ditches should be directed
to a low area, such as a hole or another ditch in the lowest elevation area of the site. This will
allow the surficial soils to drain the water and make the drying process faster. The hole/low area
should not be under the building areas. The excess water can be pumped out of the hole and
moved off-site.
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8.8.3.2 Subgrade Drying

The on-site wet soils can be opened up so that it would dry up. However, opening up the
surficial cohesionless soils for drying purposes may not be practical, due to cyclic rainfall in the
Gulf-Coast area.

8.8.3.3 Removal and Replacement

The subgrade cohesionless soils encountered in borings B-3, B-21 and B-23 can be removed and
replaced with select structural fill. The actual depth of removal and replacement should be
evaluated in the field, but it can be whole thickness of surficial cohesionless soils. This
procedure will include removal of the surficial cohesionless soils, proofrolling and compacting
the subgrade cohesive soils to a minimum of 95 percent standard Proctor density (ASTM D 698).
The site can then be backfilled with select structural fill, compacted to a minimum of 95 percent
of standard Proctor density. The proofrolling should be in accordance with the site preparation
section of this report. All of the fill soils should be placed and tested in accordance with the site
preparation section of this report.

&.8.3.4 Modification/Stabilization

We recommend that the on-site cohesionless soils be modified (to dry up), using 5 to 10 percent
fly ash by dry weight. The fly ash stabilization should be in accordance to City of Houston
Standard Specification, 02337 — Lime/Fly Ash Stabilized Subgrade. The estimated amounts of
fly ash per depth of modification are as follows:

Modification Fly Ash Weight Range,
Depth, in. Ibs. per Square Yard
6 23 45
12 46 — 90
18 69 — 135
24 92 - 180

We recommend that five percent fly ash be used if the surficial soils are relatively moist at the
time of application. Higher levels (10 percent) of fly ash should be used if wet and soggy
subgrade soils are encountered.

The subgrade soils should be removed to a depth of 24-inch (or more) below existing grade.
These soils should be stockpiled. The soils below a depth of 24-inch should be modified to a
depth of 12-inch. These soils should be compacted to a minimum of 95 percent of standard
Proctor density (ASTM D 698). The stockpiled soils should then be modified and replaced in
six-inch lifts and compacted to 95 percent of maximum dry density as determined by ASTM D
698 at moisture contents within +2 percent of optimum.

Due to poor drainage and the depth of the cohesionless soils, the depth of stabilization may be as
deep as depth of cohesionless soils. A test section can be implemented for this purpose. The
subgrade soils should be modified in six-inch lifts and compacted within four hours of mixing
and placement. All of the subgrade soils should be compacted to a minimum of 95 percent of the
standard Proctor density at the moisture content with optimum. The degree of compaction for
the lifts, below a depth of 24-inch can be relaxed to 90 percent of maximum dry density to ease
the construction procedures.
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The subcontractor who will be doing the subgrade modification or stabilization should be
experienced with stabilization procedures and methods. Furthermore, all of the earthwork at this
project should be monitored by our geotechnician to assure compliance with the project
specifications.

Once the subgrade is constructed, the soils at the top of subgrade should be slicked and the
subgrade needs to be crowned such that the all surface water would drain away. No low areas
should be left within the subgrade areas, since these areas would hold water and destroy the
subgrade structure.

8.9 Construction Surveillance

Construction surveillance and quality control tests should be planned to verify materials and
placement in accordance with the specifications. The recommendations presented in this report
were based on a discrete number of soil test borings. Soil type and properties may vary across
the site. As a part of quality control, if this condition is noted during the construction, we can
then evaluate and revise the design and construction to minimize construction delays and cost
overruns. We recommend the following quality control procedures be followed by a qualified
engineer or technician during the construction of the facilities:

(o] Monitor all phases of trench safety (if trench is used).

o] Observe the site stripping and proofrolling.

o Verify the type, depth and amount of stabilizer.

o Verify the compaction of subgrade soils and backfill soils.

(o] Evaluate the quality of fill and monitor the fill compaction for all lifts.

(o] Observe the foundation make-up prior to concrete placement.

(o] Monitor and test the excavations for strength, cleanness, depth, size, etc.

o Observe all excavation operations.

o Monitor concrete placement, conduct slump tests and make concrete cylinders

It is the responsibility of the client to notify GET when each phase of the construction is taking
place so that proper quality control and procedures are implemented.
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9.0 RECOMMENDED ADDITIONAL STUDIES

This report has been based on assumed conditions/characteristics of the proposed development where
specific information was not available. It is recommended that civil engineer along with any other
design professionals involved in this project carefully review these assumptions to ensure they are
consistent with the actual planned development. When discrepancies exist, they should be brought to
our attention to ensure they do not affect the conclusions and recommendations provided herein. We
recommend that GET be retained to review the plans and specifications to ensure that the geotechnical
related conclusions and recommendations provided herein have been correctly interpreted as intended.

10.0 STANDARD OF CARE

The recommendations described herein were conducted in a manner consistent with the level of care and
skill ordinarily exercised by members of the geotechnical engineering profession practicing
contemporaneously under similar conditions in the locality of the project. No other warranty or
guarantee, expressed or implied, is made other than the work was performed in a proper and
workmanlike manner.

11.0 REPORT DISTRIBUTION

This report was prepared for the sole and exclusive use by our client (Quadrant Consultants, Inc.) and
owner (City of Houston), based on specific and limited objectives. All reports, boring logs, field data,
laboratory test results, maps and other documents prepared by GET as instruments of service shall
remain the property of GET. GET assumes no responsibility or obligation for the unauthorized use of
this report by other parties and for purposes beyond the stated project objectives and work limitations.

12.0 REFERENCES
1. “Standard Construction Specifications for Wastewater Collection Systems, Water Lines, Storm
Drainage, Street Paving and Traffic”, Department of Public Works and Engineering, City of
Houston, July 2012.

2. Harris County Flood Control District, 2006. Principal Active Faults in Harris County, Texas.
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EXISTING PAVEMENT THICKNESS

Pavement Thickness, inches Pavement Thickness, inches
Location Asphalt Concrete Location Asphalt Concrete
C-1/B-1 3.6 - C-26/B-26 3.0 6.0
C-2/B-2 2.0 - C-27/B-27 2.3 6.4
C-3/B-3 2.3 - C-28/B-28 3.0 5.8
C-4/B-4 2.0 6.0 C-29/B-29 3.0 8.3
C-5/B-5 10.0 - C-30/B-30 3.0 6.0
C-6/B-6 9.0 - C-31/B-31 6.7 -
C-7/B-7 9.0 - C-32/B-32 2.5 6.0
C-8/B-8 2.5 - C-33/B-33 2.8 6.5
C-9/B-9 2.0 6.0 C-34/B-34 2.5 5.0
C-10/B-10 2.0 6.0 C-35/B-35 3.0 5.0
C-11/B-11 2.5 - C-36/B-36 2.8 4.6
C-12/B-12 2.5 - C-37/B-37 2.5 4.0
C-13/B-13 2.5 - C-38/B-38 3.0 5.0
C-14/B-14 2.5 - C-39/B-39 3.0 5.0
C-15/B-15 2.5 - C-40/B-40 3.0 5.0
C-16/B-16 3.4 5.6 C-41/B-41 3.0 5.0
C-17/B-17 2.0 6.5 C-42/B-42 2.2 5.0
C-18/B-18 4.7 3.0 C-43/B-43 2.0 5.0
C-19/B-19 12.0 - C-44/B-44 3.0 4.6
C-20/B-20 10.5 - C-45/B-45 3.0 5.0
C-21/B-21 9.5 - C-46/B-46 10.0 -
C-22/B-22 11.2 - C-47/B-47 3.3 4.8
C-23/B-23 10.5 - C-48/B-48 - 6.0
C-24/B-24 - 5.3 C-49/B-49 - 6.5
C-25/B-25 - 5.2
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SUMMARY OF BORING INFORMATION

Geotechnical Study, Proposed Water Lines Replacement in Fairlawn Area,
WBS No. S-000035-0186-4, City of Houston, Texas

BORE HOLE TABLE
POINT# | DESCRIPTION | STATION | OFFSET L=- R=+ BASELINE | SURFACE NORTHING | SURFACE EASTING | GRID NORTHING | GRID EASTING | ELEVATION
20019 BH 1 6+45.80 10.55R A 1381536721 313974421 13813758.88 3139378 69 36.16"
20020 BH 2 10+19.93 13.73R A 13815741.24 3139734 88 13814132.87 3139369 36 36.30"
20021 BH3 16+46.00 12.86R A 13816366.93 3139713.08 13814758.48 31392347 .57 35.62'
20015 BH 4 14+56.91 11.37L B 13816250.20 3139942.89 1381464177 3139577.35 3572
20016 BHS5 8+75.27 9.26L B 13815668.95 3139964 43 1381406059 3139598.89 35.90
20027 BH 6 4+44 34 11.09L 1 13815236.28 3140057 55 13813627 .97 3139691 99 35.58"
20012 BHT 5+78.52 6.18R Cc 1381544095 3140237 64 13813832.61 313987207 3BT
20011 BH 3 11+43.90 ENET C 13816005.94 3140216.32 13814397.53 3139850.75 36.15'
20002 BH9 543541 7.73L G 13816525.25 3140105.56 13814916.79 3139740.00 3592
20003 BH 10 10+30.15 9.86L G 13816543.92 314059996 1381493545 3140234 .34 3595
20001 BH 11 12+34.11 7.82L D 1381617376 314044927 13814565.34 3140083 .67 35.85
20024 BH 12 3+86.32 9.49R D 13815327.03 3140494 91 13813718.70 3140129 30 35.29"
20006 BH 13 10+42.95 8.98L H 13815503.81 3140634.16 13814295 42 3140268 54 3571
20007 BH 14 5+04.07 7.98L E 1381551719 3140721.20 13813908.84 3140355 57 35.85"
20008 BH 15 12+11.08 5.69L E 13816223.88 314069987 1381461645 3140334 24 36.09'
70012 BH 16 2+36.45 7.39R M 1381333642 313863140 1381172833 3138266.01 3877
70011 BH 17 6+47.96 8.34R M 13813451 .61 3139026 45 13811843.50 313866102 36.26
70010 BH 18 11+22.54 7.88R M 1381358595 3139481.62 13811977.83 313911613 35.60"
70001 BH 19 -1+98.97 3.350 N 13810369.46 3139395.56 13808761.71 3139030 09 37.86"
70002 BH 20 6+95.00 533R N 13811229562 3139151.54 13809621.68 313878610 37.88"
GEOTECH ENGINEERING AND TESTING PLATE 7




SUMMARY OF BORING INFORMATION

Geotechnical Study, Proposed Water Lines Replacement in Fairlawn Area,
WBS No. S-000035-0186-4, City of Houston, Texas

BORE HOLE TABLE
POINT # | DESCRIPTION | STATION | OFFSET L=, R=+ BASELINE | SURFACE NORTHING | SURFACE EASTING GRID NORTHING | GRID EASTING | ELEVATION
70003 BH21 9+57.27 3.95R N 13811480.73 3138076.18 13809872.85 3138710.74 36.86"
70004 BH 22 14+07.29 2.57TR N 13811912.06 3138947.83 13810304.14 3138582.40 37.36'
70005 BH 23 18+23 54 3.39R N 13812311.62 3138831.10 13810703.65 3138465.69 37.46'
70008 BH 24 6+02.75 7.29L o 13811955.81 313942046 13810347.88 3139054.98 34.65'
70007 BH 25 11+08.87 5721 (o] 13812098.05 3139906.18 13810490.10 3139540.65 34.80'
70018 BH 26 16+11.34 8.18R P 13811971.16 3140482.53 13810363.22 3140116.93 3524
70017 BH 27 12+78.75 7.18R P 13811651.98 3140576.05 13810044.08 3140210.44 3547
70016 BH 28 9+12.01 7.69L P 13811296.11 3140665.95 13809688.26 3140300.32 3585
70020 BH 29 4+29.02 12.30L P 13810831.70 3140798.70 13809223.90 3140433.08 35.46'
70015 BH 29 4+28.92 12.30L P 13810831.61 3140798.73 13809223 81 314043309 35.46"
70028 BH 30 4+59.63 5.59L X 13812156 22 3140768.19 13810548.27 3140402 56 35.44
70027 BH 31 9+91.75 5.78L X 13812430.28 3141219.81 1381082229 3140854 13 34.44
70031 BH 32 2+84.85 10.31L Q 13811315.05 3142053.83 13809707.19 314168805 33.82'
70030 BH 33 6+71.96 6.75L Q 13811637.70 3141839.90 13810029.81 314147414 3438
70029 BH 34 14+98.24 7.50L Q 13812321.57 3141376.16 13810713.59 314101045 34.84'
70026 BH 35 21+47.19 6.73L Q 13812859.20 3141012.71 13811251.16 3140647.05 35.08'
70035 BH 36 5+86.84 B.08R U 1381321035 3141340 68 13811602.27 3140974 98 34.56"
70036 BH 37 11+75.31 5.90L u 13813551.90 3141820.09 13811943.78 3141454 34 34.07
70040 BH 38 9+28.46 3.89L 13813166.95 314178262 13811558.88 3141416.87 3482
70041 BH 39 4+68.01 6.00L 1381291037 3141400.28 13811302.33 3141034.57 3457
BORE HOLE TABLE
POINT# | DESCRIPTION | STATION | OFFSET L= R=+ BASELINE | SURFACE NORTHING | SURFACE EASTING GRID NORTHING | GRID EASTING | ELEVATION
70032 BH 40 15+08.04 5471 X 13812719.64 3141647.39 13811111.62 3141281.65 3493
70039 BH 41 16+87.65 5.25R R1 13813131.81 3142050.77 13811523.74 3141684.99 3481
20039 BH 42 10+08.45 4990 w 13812722.54 314218013 13811114.51 314181433 3328
20040 BH 43 3+33.19 6.00L W 13812344 53 3141620.59 13810736.56 3141254 85 34.24'
20038 BH 44 10+38.32 572R R1 1381262587 3142428 67 13811017.86 3142062 84 34.27
20043 BH 45 6+17.11 6.22R R1 1381227729 314266511 13810669.32 3142299 26 33.14'
20035 BH 46 4+11.97 5.26R S 1381320476 3142417.20 13811596.68 3142051.38 33.56'
20030 BH 47 15+34.25 529R T 13813602.25 3142356.74 1381199413 3141990.92 34200
20031 BH 48 8+43.23 574L T 13813175.65 3142900.46 1381156757 314253458 3276
20032 BH 49 3+25.02 5.01L T 13812862.89 314331365 1381125485 314204772 32.81
GEOTECH ENGINEERING AND TESTING PLATE 8
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PIEZOMETE

(WBS No. S-000035-0186-4)
PROJECT No.: 14-319E

DESIGN CONSULTANT: Quadrant Consultants, Inc.

R INSTALLATION REPORT

PROJECT NAME: Water Line Replacement in Fairlawn Area in the City of Houston, Texas

GEOTECHNICAL CONSULTANT: Geotech Engineering and Testing

Piezometer Tip Depth to Filter Sand, ft. | Bentonite Grout, ft Cement Grout
Piezometer Boring Depth, Screen
No. No. ft. Length, ft. Top Bottom Top Bottom Top Bottom
PZ-1 B-2 16.00 12.00 4.00 16.00 2.00 4.00 0.00 2.00
PZ-2 B-17 17.00 12.00 5.00 17.00 2.00 5.00 0.00 2.00
PZ-3 B-37 16.00 12.00 4.00 16.00 2.00 4.00 0.00 2.00
Notes: (1) Depth is referenced from existing ground surface.
MANHOLE
/ COVER
CEMENT GROUT
BENTONITE
/ GROUT
A
PVC
/STAND PIPE
W
CLEAN QUARTZ
e FILTER SAND
g =/ (SILICA SAND)
: PIEZOMETER
3 i/ SCREEN
Note: Drawing is not to scale. : i Piezometers P-1 through P-3
2-inch Diameter Screen
Piezometer No. Station No. Northing Easting Elevation (ft)
PZ-1 10+19.93 13815741.24 3139734.88 36.30
PZ-2 6+47.96 13813451.61 3139026.45 36.26
PZ-3 11+75.31 13813551.90 3141820.09 34.07
GEOTECH ENGINEERING AND TESTING PLATE 21




PIEZOMETER READING TABLE

Piezometer Groundwater Level in Piezometer
Piezometer | Groundwater Depths
No. During Drilling from July 17, 2014 July 31, 2014
Ground Surface |Before Bailing After Bailing Before Bailing After Bailing
Time | Groundwater Time, Groundwater
(Min.) | Depth (ft) (Hr.) Depth (ft)
1 14.3 24 11'5"
2 14.0
?12(5 Dry 115" 5 135 115"
10 13.2
20 12.6
30 12.4
60 12.0 11'5"
Time | Groundwater Time, Groundwater
(Min.) | Depth (ft) (Hr.) Depth (ft)
1 24 14'5"
2
PZ'.2 Dry Dry 5 145"
an 10
20
30
60 14'5"
Time | Groundwater Time, Groundwater
(Min.) | Depth (ft) (Hr.) Depth (ft)
1 24 13'8"
2
PZ-3 Dry Dry 5 138"
(16" 10
20
30
60 13'8"

Note: Borings B-2, B-17 and B-37 were converted to Piezometers PZ-1, PZ-2 and PZ-3, respectively.
The piezometer depth is shown in parenthesis.
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THRUST FORCES ACTING ON BEND

[
PA ——>

Tx = PA (1-cos 0)

Ty =PAsin 6

T=2PAsin6/2 T,

A=(90-6/2) :
v
Y

Where:

T = Resultant Thrust Force on the Bend

Tx = Component of Thrust Force in X-Direction
Ty = Component of Thrust Force in Y-Direction
P = Maximum Sustained Pressure

A = Pipe Cross Sectional Area

0 = Bend Deflection Angle

V = Fluid Velocity

A = Angle between T and X-axis
D = Inside Diameter of the Pipe

Sample Calculation:

Given P =50 psi, D = 12-inch
A =nd¥/4 = 113.1 in?

For 6 = 90°

T=2PAsin0/2=2*50*113.1 *sin (90/2) = 7997.4 Ib = 7.99 kips
Tx=PA(1-cosB)=50*113.1* (1-cos90°) =5.66 kips

Ty =PAsin=50*113.1 * sin 90° = 5.66 Kips

GEOTECH ENGINEERING AND TESTING PLATE 23



LATERAL EARTH PRESSURE DIAGRAM

q, surcharge load

_l_l_l_l_l_i_l_i“l_lT_l

* * &k F k k & &
\ * 0.25H
X X l
< ¥ —_—
\ )
*
N
*
H « R W 0.5H
\*
N
4. * \
4 E —
f
* N
‘ " \ 0-25H
o * ok k kK Kk K \ 1
XXXXXXX | A O |

Legend:
Braced Excavation (stiff clays)

*xkkxkk ok kx %k k%% Braced Excavation (sands)
--------------- Cantilivered sheeting

Active Pressure:
(@) Braced Excavation (stiff clays) = 0.5 + 30H + 62.4H
(b) Braced Excavation (sands) = 0.4q + 18H + 62.4H
(c) Cantilivered sheeting = 0.7q + 42H + 62.4H

where: g = surcharge load, psf
H = wall height, ft.

Notes:

1. The above Active Pressure Equations account for the
groundwater at the surface.

2. The final lateral pressures should be reviewed prior to
construction.

3. Trench excavation and construction should be observed
by a geotechnical engineer.

4, The means and methods for a safe excavation is the

responsibility of the contractor.
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APPENDIX A

Plan of Borings
Logs of Borings
Key to Log Terms and Symbols
Summary of Test Results
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Legend: C-1: Coring C-1
B-1: Boring B-1
PZ-1: Piezometer PZ-1
B-1*: Boring B-1*, B-23*, B-37*, B-38*, B-39* and B-59* were previously drilled by GET
(GET Report No. 05-869E, Dated April 06, 2006)

PLAN OF BORINGS (borings locations are approximate)

PROJECT: Geotechnical Study, Proposed Water Line Replacement in Fairlawn Area
WBS No. S-000035-0186-4, City of Houston, Texas

SCALE: 1"=420-FT

DATE: NOVEMBER 2014

PROJECT NO.: 14-319E

NORTH
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C-19: Coring C-19
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Legend:
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PLATE A-2

PLAN OF BORINGS (borings locations are approximate)

PROJECT: Geotechnical Study, Proposed Water Line Replacement in Fairlawn Area

WBS No. S-000035-0186-4, City of Houston, Texas

PROJECT NO.: 14-319E

DATE: NOVEMBER 2014

SCALE: 1"=350-FT
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Legend:
C-30: Coring C-30
B-30: Boring B-30
PZ-3: Piezometer PZ-3

PLAN OF BORINGS (borings locations are approximate) NORTH

PROJECT: Geotechnical Study, Proposed Water Line Replacement in Fairlawn Area
WBS No. S-000035-0186-4, City of Houston, Texas

SCALE: 1"=420-FT DATE: NOVEMBER 2014 PROJECT NO.: 14-319E
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1.OG OF BORING NO. B-1 Sheet 1 of 1
Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Faifawn Area
800 Victoria Drive LOCATION: City of Houston, Texas
Houston, Texas 77022 PROJECT NO.: 5-000035-0186-4  STATION NO.: 6+45.80
Phone: 713-699-4000 Fax: 713-699-9200 | pavE. g.5.14 COMPLETION DEPTH: 16.0 it.
z —_ UNDRAINED SHEAR STRENGTH,
g 2 e - if
2| F | x |2 Elg] %
< |53 - s e E°\° clE ué é’% - & é 2 A 1AND PENETROMETER
Elsg 82t DESCRIPTION SIS |2 | 2|22 &|2, 3| g | W rorvane
o Yol = = o = Z |8 w
BIEEz|2@ 2z % 2|8 8518127 & ¢ | @ unconrinen compression
a= e°13 | @ 2 e % % | €1 @ | () UNCONSOLIDATED-UNDRAINES
0 05 10 15 20 25
ASPHALT PAVEMET (3.6-inches in
Thickness) /
- FAT CLAY {(CH), firm, dark gray, with a7l 731 22| 51 as -
ferrous nodules, moist
- 30 |
5 32 —
| - stiff 6" o 10"
. 28 91 a
_ - light gray, brown, with calcareous
noduies 8" to 16
_ 24 y |
10~ . ' .
- very stiff 10" to 12
. 23 ]
i - stiff 12" to 14'
i 2 A
] - very stiff 14' to 18
15 23 .
=
5 _
N
[m]
3 _
=
=
. O
(. g 2o
§ WATER OBSERVATIONS: DRY AUGER: 0 TO 16 ft DRILLED BY: GET (T}
= NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: . TO LOGGED BY: Shawn
g
o
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LLOG OF BORING NO. B-2 S Sheet 1 of 1

1 Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairiawn Arez
. — 800 Victoria Drive LOCATION: City of Houston, Texas
ol Houston, Texas 77022 PROJECT NO: $-000035-01864  STATION NO.: 10+19.93
. TESTING - _RO0. . oo,
Phone: 713-699-4000 Fax: 713-699-9200 |pare g.04.14 COMPLETION DEPTH: 16.0 f1
g © UNDRAINED SHEAR STRENGTH,
E 8 = i.:: gm = g é‘: A tsf
— el * - o HAND PENETROMETER
=28 =3¢ GRic(5 |8 (48] |2 ]E|¢g FHETROMET
> (28 gEiZ |2 ]2 |£a ] =
Elzg 2l DESCRIPTION 022|515 |22/ E|Ey ) F | W romume
= 4| o = = = = &l =
R - B2l31h | ¢S gx1e 1z Z | 2 | ® unconFNeD comPressION
o" 1= 2|2 8% 3 )% | 21 8 1 uconsouoaren.uoramed
" ELEVATION: 363 ~ EE R A S E 1Y TRiAkiAL
0 05 10 15 20 25

ASPHALT PAVEMET (2.0-inches in
Thickness)

- FAT CLAY (CH), very stiff, brown, with
ferrous and caicareous nodules, moist

- firm, dark brown 2" tc 8

- stiff 6" to 10"
- light gray 6' to 16" L
-1 31
_ 35 A
105 - firm 10'to 12"
_ 29 A
7 - stiff 12" to 16'
4 24 86 A

15+ 7/ 30 é

20

WATER OBSERVATIONS: DRY AUGER: 0 TO 1§ ft DRILLED BY: GET (T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: ___ TO &  LOGGED BY: Eric

OVMZ 14-318E.GPJ OVM.GDT 11/5/14
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LOG OF BORING NO. B-3 Sheet 1 of 1
" Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairawn Area
 — 800 Victoria Drive . LOCATION: Gity of Houston, Texas
i Houston, Texas 77022 - PROJEGT NO.: $-000035-0186-4  STATION NO.: 16+46.00
& TESTING . -
Phone: 713-699-4000 Fax: 713-699-9200 | pyre. 0614 . COMPLETION DEPTH; 100 ft
= . UNDRAINED SHEAR STRENGTH,
E £ e 2§ tsf
- ® ?.Q_ = = [&] o A
- §;§ . 6, ﬂ EQE’E = % § §§ - % g % HAND PENETROMETER
£S5y gz DESCRIPTION SZI3 |2 |2 |28 5|5, 8] F | W momvane
0 jm] = = Z &y = o =
uj EE s|e s g"g 318 8185|212 Z | 2 | @ UNCONFINED COMPRESSION
58 ERERRE 21z | 2| 8 | o unconsouatep-unoraned
“}ELEvATION 3562 FA7 1 2 288 # [ O
0 05 10 15 20 25
ASPHALT PAVEMET (2.3-inches in
Thickness) /!
- SILTY SAND (SM), stiff, dark gray, 19 23
with ferrous nodules, moist
I FAT CLAY (CH), stiff, dark gray, with
ferrous nodules, moist
_ 25 A
5+ 23| 55| 21| 34 g8 —l‘
] - light gray, light brown 6' to 10"
_ 25 M
L ] - firm &' to 10’
4 23 y |
10 — ——=
15
¥
5 |
.
a -
=
=
o]
T [ 20+
S
&
7] WATER OBSERVATIONS: DRYAUGER: 0 TO _t0 ft.  DRILLEDBY: GET(T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
g .
o
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LOG OF BORING NO. B-4 Sheet 1 of 1
- — Geotech Enginesering and Testing PRQUECT: Proposed Water Line Replacement in Fairlawn Area »
o — 800 Victoria Drive LOCATION: ity of Houston, Texas '\
=T Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 14+56.91
ENCINEERIN _ ‘
Phone: 713-699-4000 Fax: 713-698-9200 | pya7e 69644 COMPLETION DEPTH: 10.0 . ‘
z | | UNDRAINED SHEAR STRENGTH,
w X o R g E tsf
- N "\o_ > TZy jaul 5] o A
- 5"8 . 6 ﬂ Ea" = ,E_ é éig - § é % HAND PENETROMETER
SEF AN DESCRIPTION S22 |2 |5 |E2| 2|84 8] F | W orvane
o * - = o = ] = L
u E; % IS 2= § 5| ¢ g% 8 2" Z | 2 | @ UNCONFINED COMPRESSION
o 015 lg |2 |u® iz |8 @ | () unconsoumaTED-UNDRANE]  F
1. AL EVATION 35 72 2T PR | B [ BLE R O fRian e
0 05 10 15 20 25
ASPHALT PAVEMET (2.0-inches in
Thickness)
— CONCRETE PAVEMENT (6.0-inches
in Thickness) 25 A f
FAT CLAY (CH), firm, dark gray, with ‘l
n ferrous nodules, moist 3
- stiff 2’ to 8'
i 25 a
] - gray 4' to 10’
5— 25 A
i 27| 60| 21] 39 104 AI+
.\\f: p
- 30 a
10 | PHmE————
15—
o
Bl -
3 i
=
=
(o)
@ { 204
o
&
5 WATER OBSERVATIONS: DRY AUGER: 0 TO 4p ft DRILLED BY: GET (T)
h NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
=
(o]
GEOTECH ENGINEERING & TESTING PLATE A-7




LOG OF BORING NO. B-5 Sheet 1 of 1

- Geotech Engineering and Testing PRQJECT Proposed Water Line Replacement in Faiawn Area
— 800 Victoria Drive LOCATION: City of Houston, Texas
arecH Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 8+75.27 :
% TESTING . . . -
Phone: 713-899-4000 Fax: 713-699-6200 |pare. 606 14 COMPLETION DEPTH: 100 i 1
z | . | UNDRAINED SHEAR STRENGTH,
w = | Q L tsf
EREN R 51805 |a HAND PENETROMETER
ElfgE|ge DESCRIPTION 85|32 |z |58 &5y 3| 7 |Worvane
o = R = = gl = .
Scgzlo® Zz % 5|2 gsloiz Z | 2 | @ unconFINED CoMPRESSION
. E°|3 |2 (285 3|51 2] 9|0 unconsouvarsnunoraned
A ErevaTioN: 3559 1B 75|53 |8 5] 2 0w
0 05 10 15 20 25
ASPHALT PAVEMET (10.0-inches in
Thickness)
7] FAT CLAY (CH), firm, dark gray, with 8
ferrous nodules, moist 33 i
i - Stiff 2" to 4 :
| 25| 65| 20| 45 97 a0 :
5 3 _A
a - very stiff, light gray 6'to &'
i 23 92 *
] - stiff, brown 8'to 10"
i 29 A
10 | [
15|
T
e
-
[m]
) .
=
-
aQ
= | 26
G
&
? WATER OBSERVATIONS: DRYAUGER: 0 TO 10 f DRILLED BY: GET (T}
= NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ff.  LOGGED BY: Shawn
=
=
O

GEOTECH ENGINEERING & TESTING PLATE A-8




LOG OF BORING NO. B-6 Sheet 1 of 1

- Geoteéh Engineering and Testing PROJECT: Proposed Water Line Replacement in Faidawn Area
— 800 Victoria Drive LOCATION: City of Houston, Texas
sl Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 4+44.34
& TESTING - - y . . -600-
Phone: 713699-4000 Fax: 713-699-0200 | pure, 6614 COMPLETION DEPTH: 16.0 ft.
% o UNDRAINED SHEAR STRENGTH,
w £l ) a & tsf
x s | = ;= B 5] &
= = R S O -1 2 A HAND PENETROMETER
= |38 ¢z e 61| 5|8 (%] o é % %
3z 2| ¢z DESCRIPTION 12131 122 |21 3| 2 | W Torvans
Loiza 2| > Eio | 21E =z z |2 5
B (g z]° s 2z 2|58 |bs| 22 T 5] 2 | @ unconemen compression
nS EPl13 18 |2 |85°] Sz |8] 8 () UNCONSOLIDATED-UNDRAINE]
. Ce |12 SO i e B RN I N 8 O Ry ety potemptibomginchariAckis
"‘ELEVATION: 35.58 o o
o 08 16 15 20 25
ASPHALT PAVEMET (9.0-inches in
Thickness)
- FAT CLAY (CH), stiff, dark gray, with
ferrous nodutes, moist 25 R
= 29 ¥ |

- firm, gray 4' to &'

DRILLED BY: GET (T)

DRY AUGER: 0 TO _1i6 ft
ft. LOGGED BY: Shawn

WATER OBSERVATIONS:
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: ___ TO

_ 28 y |
7 - very stiff 8 to 10°
N 21 57| 20| 37 106 y
10 . ' '
- reddish brown 10'to 12
- 19 ﬂ
N - brown 12'to 16'
_ 21 A
] - very stiff 14" to 16"
15 17 —2—
.
] 7 !
=
>
Q
z | 20-
5]
&
g
=
(o]

GEOTECH ENGINEERING & TESTING PLATE A-9




LOG OF BORING NO. B-7 Sheet 1 of 1

i Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
LR —- 800 Victoria Drive LOCATION: City of Houston, Texas
ENE,?IEEEH Houston, Texas 77022 PROJECT NO.: $000035-0186-44  STATION NO.: 5+78.52
SRS Phone: 713-689-4000 Fax: 713-699-9200 ! e 62614 COMPLETION DEPTH: 10.0 ft
g — UNDRAINED SHEAR STRENGTH,
§ 5 s e E st
= < b = Q g ‘
. 143 e gg_ Sle il %:'3': R <f9 S 2 A HAND PENETROMETER ;
-étggﬂ pE|Z |2 |2 8w & |@ | 2| 5 ;
1388 gk DESCRIPTION 8513 |3 | 5 |22| &34 8| 3 | W o |
Z 0 = Picd = Z & = o &
BIcE 5|25 iz % 2 S |85 212 | 21 € |@ unconrnen compressioN
e g7 e | 285 3 8] 8] 8]0 uconsoronrenunonaned
T ELEVATION: 35.73 B2 B R = A ;2"“"'1‘“; 5 20 2
A R 2
0 ASPHALT PAVEMET (9.0-inches in
Thickness)
- FAT CLAY (CH), stiff, dark gray, with
ferrous nodules, moist ‘ 22 . ¥ |
B - very stiff 2 to 4'
. 21 93 r
5+ 24 L
h - light gray, brown, with calcareous
nedules 6' to 10°
- 23| 67| 21| 45 9 [ |
] - very stiff 8' to 10"
N 25 |l
o | e ——— ]
15~
2
N
[m}
3 -
=
=
Q
= | 20+
O
&
g| WAIER OBSERVATIONS: DRYAUGER: O  TO _40 fl.  DRILLEDBY: GET (1)
o NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
=
=y
[

GEOTECH ENGINEERING & TESTING PLATE A-10




=
2
=
=)
<
=
>
5]
=
o,
o
i
(=]
o
3
s
s
Q

LOG OF BORING NO. B-8 - Sheet 1 of 1

PROJECT: Proposed Water Line Replacement in Fairlawn Area

- — Geotech Engineering and Testing
d 800 Victoria Drive LOCATION: City of Houston, Texas
E,.Eg!‘:“ Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 11+43.90
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 |pare. 6.96.14 COMPLETION DEPTH: 16.0 L
z | | UNDRAINED SHEAR STRENGTH,
us £ | Qi ik tsf
= S8 52 £ 1 9| & | A pano renETROMETER
= |88 ¢ | 32 Brle|E (2% ¢|2 g€
£ |38l 5|22 DESCRIPTION Sel2 |3 |2 (52| 5|54 8! 3 | vorvme
E L £ Q E 2 z =8 =
a ;g ziPe iz g g2 g1 81z Z | 2 | @ unconrineD comPResSION
“= ECIS |2 |2 (85 3 |5 | 2| 8 | wiconsoLaten.unpramze .
. ELEVAT]ON: 36.15 [, = JEUTURN DO ﬁf . > B o . & fn(. . CTRIAXIAL - e
0 05 10 15 20 25
ASPHALT PAVEMET ({2.5-inches in
T hickness) /_
- FAT CLAY (CH), very stiff, dark gray, 29 35 a
with ferrous and calcareous nodules,
. maist
- stiff 2' to 4'
- 30 A
_ - light gray, brown 4' to 16"
5+ 22 y 3
] - stiff 6" to 167
. 29 A
- 33| 70| 22| 48 90 #
10+ . ) .
- light brown 10" to 16
s 27 A
- 30 y |
15- 24 AN
20—
WATER OBSERVATIONS: DRYAUGER: 0  TO _16 ft. DRILLED BY: GET (T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO f. LOGGED BY: Shawn

GEOTECH ENGINEERING & TESTING

PLATE A-11




LOG OF BORING NO. B-9 Sheet 1 of 1
. Geotech Engineering and Testing PROJECT: Propased Water Line Replacement in Fairlawn Area
L I— 800 Victoria Drive _ LOCATION: City of Houston, Texas
gl Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 5+35.41
- TEsTIRG Phone: 713-699-4000 Fax: 713-699-9200 |pate. g.o5.14 COMPLETION DEPTH: 17.0 fi
b — UNDRAINED SHEAR STRENGTH,
w = Q L 1sf
E ||l |28 sl 5z
W= S| F | B |5y I | 2| @ |A HanDPENETROMETER
R siiElE|2 (%8 |8 E2
SN DESCRIPTION SE|S |3z |23 5 5 8| F (W rorwme
ol = > ~ = = =
N RN z= g G| S B3l 029 Z | 2 | @ UNCONFINED COMPRESSION
o= E°1S 2 |2 k% 215 1 2] @ | o unconsoLparenunoraned
ELEVATION:35.92" SR E B B B O TR
0 05 1.6 15 20 25
ASPHALT PAVEMENT (2.0-inch in
\Thickness)
- CONCRETE PAVEMENT {6.0-inch in
Thickness) 27 y |
FAT CLAY (CH), sfiff, dark gray, with
N ferrous and calcareous nodules, moist
_ 31 Al
] - light gray, light brown 4' to 12’
5 28
_ 26 85 Al
7
~ 26 Al
10 : ' .
- very stiff 10" to 12
i 26 i
7 LEAN CLAY (CL), stiff, light gray, light
brown, with ferrous and calcareous A
- nodules, sands, moist 271 42) 18| 24 102 ®
h FAT CLAY (CH), very stiff, tight gray,
light brown, with ferrous and
15 ) calcareous nodules, moist 20 —u
) - stiff 16'to 17"
22 : a
«r
E —]
.
2 _
=
>
Q
= b 20+
1o}
g
z|  WATER OBSERVATIONS: DRYAUGER: 0 TO 17 f.  DRILLEDBY: GET(T)
. NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: O fi. LOGGED BY: Shawn
2
o
GEOTECH ENGINEERING & TESTING PLATE A-12




LOG OF BORING NO. B-10 Sheet 1 of 1
Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
800 Victoria Drive LOCATION: City of Houston, Texas
Houston, Texas 77022 PROJECT NO.: 5-000035-0186-4  STATION NO.: 10+30.15
Phone: 713-695-4000 Fax: 713-699-9200 | pyre 6.57.44 COMPLETION DEPTH: 16.0 .
=z —_ UNDRAINED SHEAR STRENGTH,
w ® i Q| & tsf
P N o I - ElSl S| A PENETROMETER
=88 |25 Ble |E |8 8z |2 | £ €
i 5| 8 |8 pEIE |2 12 |fm| B |E 1 2| 2
Elfgz| 2 DESCRIPTION SE|S 135 |tal S|5y G| F | W Torvane
2, = a = = = b=
BICg S (a 2z 2|2 |8 G827 Z1 2 | @ uncoNFINED coMPRESSION
“e EC1T a2 (8% 8% | | 2 | unconsouatzn-uncraned
ELEVATION: g5~ B E £l 8|-2 Uncons
0 05 10 15 20 25
ASPHALT PAVEMENT (2.0-inch in
EPy \Thickness)
- CONCRETE PAVEMENT (6.0-inch in
T hickness) 10 A
FAT CLAY {CH), stiff, gray, dark gray,
7 with ferrous nodules, moist
] 22 a
N - brown, with calcareous noduies 4' to
16’ .
51 21| 81| 23| 58 14 il
_ 15 ¥ | {
_ 15 A
10- - firm 10" to 12" :
. 17 V|
] - soft 12" to 14 -
- 14 a
] - firm 14'to 16' -
15 18 AAT
=
3 |
-
[a]
g N
2
[&]
z | 20~
Q
]
% WATER OBSERVATIONS: DRYAUGER: 0 TO 16 ft. DRILLED BY: GET (T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO fi.  LOGGED 8Y- Shawn
L=,
>
(=)

GEOTECH ENGINEERING & TESTING PLATE A-13




LOG OF BORING NO. B-11 Sheet 1 of 1
| — Geotech Engingering and Testing PROJECT: Proposed Water Ling Replacement in Fairlawn Area -
o — 800 Victoria Drive LOCATION: City of Houston, Texas
Eﬁ“ﬂggﬂ " Houston, Texas 77022 PROJECT NO.: S000035-0186-4  STATION NO.: 12+34.11
& TESTING - .
Phone: 713-699-4000 Fax: 713-699-9200 |pare. go7.44 COMPLETION DEPTH: 10.0 .
2 —_ UNDRAINED SHEAR STRENGTH,
w 2 | Q| L tsf
g 2| |2y 16 S0,
- §§ . 6, 8 '5"\? - E— uDJ %ﬁ ~ 5 & g HAND PENETROMETER
r |25 B | B |F cE|ElZ2 2w Ll | 2| 2
Elfg 8|2k DESCRIPTION 08|23 1= (%3] &5y 8| F | W orvme
Zw B = jnes = =
SR (NI 2z g o |2 %g 2 ga z | £ | @ unconminED coMPRESSION
@2 e0io |22 |55] 32! 8| 8 | o unconsoupatep-unoraner]
. ETRVATION: 3588 1B TR B{E B 2O
0 05 10 15 20 25
ASPHALT PAVEMENT (2.5-inch in
- T hickness) /_
- LEAN CLAY (CL), very stiff, gray,
brown, with ferrous nodules, sands, 19) 49| 18| 20 102 -
B moist
FAT CLAY {CH), firm, gray, light
brown, with ferrous nodules, moist
_ 17 A
] - stiff, with calcareous nodules 4' to
10
5 . 21 Al
_ 23 a
L -
R
| 16 Al
10- ———
15—
T
il
[m]
3 ]
=
=
o
z | 20
@
5
& WATER OBSERVATIONS: DRY AUGER: 0 TO 10 ft DRILLED BY: GET (T)
. NG FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
- =
>
o]

GEOTECH ENGINEERING & TESTING PLATE A-14




OVMZ 14-318E.GPJ OVM.GDT 11/6/14

LOG OF BORING NO. B-12 Sheet 1 of 1
_— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
! = A 800 Victoria Drive LOCATION: City of Houston, Texas
CEOTECHE ' Houston, Texas 77022 PROJECT NO.: 5-000035-0185-4  STATION NO.: 3+86.32
=T Phone: 713-699-4000 Fax: 713-699-9200 | pate: 62714 COMPLETION DEPTH: 1001
= — UNDRAINED SHEAR STRENGTH,
w = Q| & tsf
Si=lE 2y E1S] S |a HAND PENETROMETER
- o © - 0 I
= |88 ¢ |2 | bEle 5| g (%8| 18|52
Zi5ye|2 DESCRIPTION 221312 | 2 |22] 2154 8| F | W orvane
Zuw E = = «© = &
ZlEg s %[5 2z % |2 G50 €127 5| € | @ unconemen compression |
o EVS 212 |53 |k [ 8] 8 | ounconsounareounoraned |
B EVATION 353" 15 7512 |8 3B | E O Trimaa
0 _ _ 05 10 15 20 25
ASPHALT PAVEMENT (2.5-inch in
[ hickness) [
. FAT CLAY (CH), stiff, gray, dark gray, 14 a
with ferrous nodules, maist
- 14 M
7 - light brown 4' to 10"
5 16] 70| 21| 49 104 il
| - with calcareous nodules 6' to 8'
i 22 |
N - firm 8 to 10"
- 23 7l *
10 ——————
154
20—
WATER OBSERVATIONS: DRY AUGER: 0 TO 10 ft DRILLED BY: GET (T}
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft LOGGED BY: Shawn

GEOTECH ENGINEERING & TESTING

PLATE A-15




LOG OF BORING NO. B-13 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
" - 800 Victoria Drive ) LOCATION: City of Houston, Texas
S Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 10+42.95
& TESTING . -
Phone: 713-699-4000 Fax: 713-699-9200 |pare. 60714 COMPLETION DEPTH: 16.0 ft.
=4 —_ UNDRAINED SHEAR STRENGTH,
w £ o i k& tsf
| ® |22 |G| E
< uaJ-g- el ale g*ﬁ ; c | @ $§ N 5 2 2 A HAND PENETROMETER
= 2L & & |3 6*2%355%"‘5='I?ORVANE
Eizal 2125 DESCRIPTION 22|32 |z k2| 2|54 8 F
Zw =l a = = = =
8(E53|° 5 iz 3|k |8 BSI 0129 z | £ | @ unconFined comPressION
o= EVIS 121285 31k | 81 8 o usconsouoatenusoraned
ELEVATION: 3571 e R R AIAL
0 05 10 15 20 25
ASPHALT PAVEMENT (2.5-inch in
Thickness) [
- FAT CLAY (CH), very stiff, dark gray, 3 A
with ferrous and calcareous nodules,
| moist
- stiff 2 to 10/
- 26 F]
5- 27| 74| 23] 51 102
i - light gray, light brown 6' to 16"
_ 24 a
- - reddish brown 8' to 14'
i 26 A
10+
= 18 I\
- 18 ﬁ
N - stiff 14 to 16
154 /s 18
] A ]
=
5 -
5
3 _
2
[a]
z | 20
O
&
o WATER OBSERVATIONS: DRY AUGER: 0 TO 18 ft. DRILLED BY: GET (T)
iy NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: ___ TO ___ft.  LOGGED BY: Shawn
£
[w]
GEOTECH ENGINEERING & TESTING PLATE A-16




LOG OF BORING NO. B-14 Sheet 1 of 1

B — Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
wem . 800 Victoria Drive LOGATION: City of Houston, Texas
SEOTCCHE Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 5+04.07
ETRSTING ¥ . _£90- . - cao.
Phone; 713-699-4000 Fax: 713-699-9200 | payg. 6.97.14 COMPLETION DEPTH: 10.0 ft
Z | o | UNDRAINED SHEAR STRENGTH,
2 o] L tsf
% ® | = ; 2u.l = 5 & A
. 1Y '8" = |w Esl - £ ga 5 T {2'2 HAND PENETROMETER
TIgY Ei g™ gEiZ |2 | Z |gnlClw | 2| 5 1
S ES S| 25 DESCRIPTION 23|21z |egl 2124 8| F TORVANE
= Ela | 2k |z 3 4
S AR 2z 3|68 B51 2 |2] ! £ | @ unconeen comeression
&3 2P 317 | 2i6°|S|z19) 8 UNCONSOLIDATED-UNDRAINED
ELEVATION: '35.85 = o e |
05 10 15 20 25

(=

ASPHALT PAVEMENT (2.5-inch in

1 hickness) /_
- FAT CLAY (CH), stiff, dark gray, with
ferrous nodules, moist

26 91 h

-gray 2'to 6

- very stiff 4" to '

51 24| 64] 21| 43 100 hLﬂ—.

-fim6'to 8
- brown &' to 10

- 21 y |

e ;7 <Y ""-"-+"-+———- -+

15
=
5 -
5
8 ]
=
>
o
@ | 20+
o
&
2 WATER OBSERVATIONS: DRY AUGER: 0 TO 10 f DRILLED BY: GET(T)
n NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft, LOGGED BY: Shawn
=
=
o

GEOTECH ENGINEERING & TESTING PLATE A-17




LOG OF BORING NO. B-15 Sheet 1 of 1

P Geotech Engiheering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
. : Puaw J 300 Victoria Drive LOCATION: City of Houston, Texas
g‘gﬂ!‘" ,  Houston, Texas 77022 PROJECT NO.: S000035-0186-4  STATION NO.: 12+11.08
& TESTING W . -
Phone: 713-699-4000 Fax: 713-699-9200 | pure: gp7.14 COMPLETION DEPTH: 10.0 .
=z . UNDRAINED SHEAR STRENGTH,
w 21 [#] S tsf
S 02|25 (2w 15| S A wanoreneTROMETER
= . - = = =
£|5g 2|2 DESCRIPTION SE|5 13|z |Lg| 2|5 | E | W Torvane
@ [ =] = = o = P
o EE = o g E’g g & g éd g ga % 2 @ UNCONFINED COMPRESSION
o 23|22 |85 8|8 8 | o.unconsoupatEDUNDRANE |
Bl EVATION: Iz LELS EolE g e
0 05 10 15 20 25
ASPHALT PAVEMENT (2.5-inch in
Thickness) /_
- FAT CLAY (CH), very siiff, dark gray, 21
with ferrous and calcareous nodules, ‘F
| shells, moist
- sliff 2' to 4'
i 25 A
] - light gray, light brown 4' to 10"
5- 23 es| 21| 45 101 l‘
- -frm6'to &
_ 26 ¥ |
- 31 88 y |
10- —— —_———— ]
157 i
=
5 i
5
a _
=
=
. o
i = | 20-
L o
\‘_“ g
] WATER OBSERVATIONS: DRY AUGER: 0 TO 10 fu DRILLED BY: GET (T)
: NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO fit LOGGED BY: Shawn
=2
>
(=]

GEOTECH ENGINEERING & TESTING ' PLATE A-18




LOG OF BORING NO. B-16 Sheet 1 of 1
" — m Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairawn Area
. ' B 500 Victoria Drive LOCATION: City of Houston, Texas
DEOTECHE  Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 2+36.45
= TESIG T Phone: 713-699-4000 Fax: 713-699-9200 |pare a7 COMPLETION DEPTH: 10.0 ft
=4 —_ UNDRAINED SHEAR STRENGTH,
w 2 o w tsf
o R I N gm El1g| s A
- %E . 5‘ E Ei e §- § §§ - é % % HAND PENETROMETER
ET: i |2 E
eI DESCRIPTION S213 3|z ikl s Sof B | T | W ToRvane
Z @ = =2 | B 8 = €
ElcEs|7 (@ iz C% 51¢ g5 2 z" Z | £ | @ UNCONFINED COMPRESSION
o E°1= 12 12|55 3% | €] 2 |0 unconsouoareounoramned |
..... O R R T — T R Eg |2 ;?AX:A: o
0 ASPHALT PAVEMENT (3.4-inch in
: \Thickness)
- CONCRETE PAVEMENT {5.8-inch in /_
Thickness) 34 a
FAT CLAY (CH), stiff, gray, dark gray,
] with root fibers to 4, ferrous nodules,
moist
s - soft 2 to &' 35| eo| 22 47 87 -
5] 34 A
_ 34 89 ¥ |
] LEAN CLAY (CL), stiff, light gray,
reddish brown, with ferrous nodules,
. sands, moist 19 a
0 | PF———
15
¥
5 -
5
5 -
=
>
& @
z | 20-
9
&
§ WATER OBSERVATIONS: DRY AUGER: 0 TO 10 ft DRILLED BY: GET (T}
y NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
Z
[=]
GEOTECH ENGINEERING & TESTING PLATE A-19




QM2 14-319E.GPY OVM.GDT 11/614

LOG OF BORING NO. B-17 Sheet 1 of 1
- - Geotech Enginearing and-Testing PRQJECT: Proposed Water Line Replacement in Fairlawn Area
S - M 800 Victoria Drive ' LOCATION: Gity of Houston, Texas
bl Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 6+47.96
TESTING ~ . .
= Phone: 713-699-4000 Fax: 713-699-9200 | pare. go7.44 COMPLETION DEPTH: 17.0 ft.
= — UNDRAINED SHEAR STRENGTH,
w .1 E e ElE tsf
® = §x 12 =4 =
- §§ - c,:_;}:. e E $§ _ é g ‘g” A HAND PENETROMETER
- |25 e |l B 12 GE|lS |2 | 2 £ o |D = o
AEE R EE DESCRIPTION SE|S 13 |2 |ea| £154 §| & | W Torvae
Z o = a = = Z & = ==
A IEEz|2 |5 iz 2|5 |2|B5| 2|z N Z | 2 | @ UNCONFINED COMPRESSION
»= EC[3 = |2 £%1 212 | 2] 8 | o unconsoumatep-unoramned |
05 10 15 20 25
ASPHALT PAVEMENT (2.0-inch in
LS \Thickness)
- CONCRETE PAVEMENT (6.5-inch in [
Thickness) 38 A
FAT CLAY (CH), stiff, dark gray,
l reddish brown, with ferrous nodules,
moist
- -fim2'to 4 30 ‘
5 25 A
- 33 g5 LAl
h LEAN CLAY (CL), very stiff, light gray,
brown, reddish brown, with ferrous and
- calcareous nodules, sands, moist 21 a
10-]
- 17| 48] 18| 30 112 a .\
_ 13 i
a - light brown 4’ to 17"
15¥ 15 3
12 )
Yy | wma
20-
WATER OBSERVATIONS: DRY AUGER: 0 TO 17 # DRILLED BY: GET {T)
¥ : WATER ENCOUNTERED AT 17.0 ft. DURING DRILLING WET ROTARY: TO it LOGGED BY: Shawn
¥ WATER DEPTHAT 150 fi. AFTER 0.5-HOUR

GEOTECH ENGINEERING & TESTING

PLATE A-20




LOG OF BORING NO. B-18 Sheet 1 of 1
— Geotech Engineering and Testing PROJECT: 'Proposed Water Line Replacement in Faiflawn Area
 — B 800 Victoria Drive LOCATION: Gity of Houston, Texas
DEIECHE,  Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 11+22.54
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 |pp1e. g o794 COMPLETION DEPTH: 10.0 ft
z — UNDRAINED SHEAR STRENGTH,
w F Q| & tsf
D:J: = | #® ; 2m e S £ A
- §E c 5' & 552. e g ",'j' @i . {5 E 2 HAND PENETROMETER
El|3g Bl DESCRIPTION Q=213 |2 (22| 815, §| 2 | W o
a |24 2! > 3 Q| E 2| = jea €
i ;5 (23 2z % h|g %d 22| B £ |® UNCONFINED GOMPRESSION
o E°13 1212 |85 3 &8 | 8] 8 | unconsouoatepumoraned |
~ELEVATION: 356" O e R S o UNCONS:
0 05 10 15 20 25
_ ASPHALT PAVEMENT {4.7-inch in
25 4\ Thickness)
. \CONCRETE PAVEMENT {3.0-inch in
Thickness) 25| 57| 20| 37 y |
FAT CLAY (CH), very stiff, dark gray,
7 reddish brown, with ferrous nodules,
moist
_ - firm, with calcareous nodules 2" to 4’ 26 j
] - stiff 4' to &'
- light gray 4'to 8'
5 25 89 96 —aAll-
] -firm 6'to &'
| 25 A
h LEAN CLAY (CL}, stiff, light gray,
brown, with ferrous nodules, sands,
- moist 16 Aa
04 | s ]
154
i
3 _
2
>
e o
= | 20
Nl Q
e
B WATER OBSERVATIONS: DRY AUGER: 0 TO 1g fi DRILLED BY: GET (T)
= NG FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
g
(o]
GEOTEGH ENGINEERING & TESTING PLATE A-21




LOG OF BORING NO. B-19 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
& — 800 Victoria Drive LOCATION: City of Houston, Texas
E,';EE‘“ ,  Houston, Texas 77022 PROJECT NO.: §-000035-0186-4  STATION NO.: -1408.97
& TESTING : - N
Phone: 713-699-4000 Fax: 713-699-9200 |pare. g.04.14 COMPLETION DEPTH: 0.0 fi
bd — UNDRAINED SHEAR STRENGTH,
u 2 e 9| w tsf
£ =¥ | x |2y = 5 & A
= %g c E') B Ea& = g g %E ~ 5 E 2 HAND PENETROMETER
< |25 §1 8 [H EFE—Zﬁ'@”a‘”E:’ImRVAN
S IR DESCRIPTION S = I S e 25 8| F E
Zn = [m = = = — o o
Bicfz|?5 iz Si5 |2 |E5| 8|2 £| 2 | @ unconrinep comrression
o 225|212 |85 3 5 8] 8 | o uconsouonrenunoraned |
...... e ELEATIRE G5 G 5 3 Eoi-F-F Chg e
0 05 10 15 20 25
ASPHALT PAVEMENT {12-inch in
Thickness)
i FAT CLAY (CH), very stiff, dark brown,
with ferrous nodules, moist 1 a
- 16 F
5+ 18! 51| 19| 32 112 @
] LEAN CLAY (CL), stiff, dark gray,
reddish brown, with ferrous and
- calcareous nodules, sands, moist 19 y |
] - very stiff 8'to 10°
i 17 a
104 | pE——
154 .
¥
5
3 -
=
=
<
o | 20+
@
&
2 WATER OBSERVATIONS: DRY AUGER: Q TO 10 fi DRILLED BY: GET (T)
N NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft tOGGED BY: Eric
2
[o)
GEOTECH ENGINEERING & TESTING PLATE A-22




LOG OF BORING NO. B-20 Sheet 1 of 1

—— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
- 800 Victoria Drive LOCATION: Gity of Houston, Texas
s Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 6+95.00
& TESTING - .
Phone: 713-699-4000 Fax: 713-6899-9200 | pare. 60444 COMPLETION DEPTH: 10.0 ft.
= —_ UNDRAINED SHEAR STRENGTH,
w £ o o = 1sf
.= %2 |Ew =6 Y A HAND PENETROMETER
=38 |z 2 2l ls|g|%e| (2§ 2
EL ISR A DESCRIPTION Se1Z |2 15|22l (2, 5| 5 |0 vorvane
o rwl = | > Q ik - 3
u EE s @8 2= g B | @ e E-N Z | 2 | @ UNCONFINED COMPRESSION
ns eSS 22|53z | 2| B (. UNCONSOLIDATED-UNDRAINED
0 045 10 15 20 25
ASPHALT PAVEMENT (10.5-inch in
Thickness)
N LEAN CLAY (CL), very stiff, dark gray,
with ferrous nodules, sands, mosit 12 a
| - reddish brown 2' to 4'
. 14 87 ) |
11 7 |
FAT CLAY (CH), stiff, dark gray,
reddish brown, with ferrous nodules,
5+ moist 15 =
i 7
LEAN CLAY {CL), stiff, light gray,
reddish brown, with ferrous nodules,
- sands, moist 16| 28| 15| 13 110 L :
- 17 y |
10 /’; —————— —_ R X
15+
T
: _
E
g 4
=
>
[w]
o | 20-
o
&
B WATER OBSERVATIONS: DRYAUGER: 0 TO 10 ft.  DRILLEDBY: GET(T)
by NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft.  LOGGEDBY: Eric
=
>
Q

GEOTECH ENGINEERING & TESTING PLATE A-23




LOG OF BORING NO. B-21 Sheet 1 of 1
— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Faidawn Area
. - " © 800 Victoria Drive LOGATION: Gity of Houston, Texas
CEOTCCHE  Houston, Texas 77022 PROJECT NO.: 5-000035-0186-4  STATION NO.: 9+57.27
K TESTING - . .
Phone: 713-699-4000 Fax: 713-699-9200 |1 60494 COMPLETION DEPTH: 10.0 ft.
=z — UNDRAINED SHEAR STRENGTH,
W . s g i E & tsf
W =N I A I A T £ | 2| o | A HAND PENETROMETER
= |38 |4 |8 thggggﬁg%g
Eiig Bl DESCRIPTION 9213|325 |28 £|5, 8| F | W Torwae
a |25 5| % Q| E g 2 |8 =
a E_g s @03 22 (%3 b g Gl 8|z Z | 2 | @ UNCONFINED COMPRESSION
o E°|S |2 12 |8%| 215 | 8] 8| unconsouoatenunoramed
B EVATION 3686 A R LR A YNCONS
a 05 10 15 20 25
ASPHALT PAVEMENT (9.5-inch in
Thickness)
7] C1i 8 SILTY SAND (SM), gray, moist
s 9
] FAT CLAY (CH), stiff, gray, reddish
brown, with ferrous nodules, moist
- 28 94
5] 29 93
N - light gray &' to 10°
N 28| 7¢| 221 49 ¥
. 22 a
104 | 4. —_
15
=
3 _
.
3 _
=
=
Q
z 1 20
o}
w
§ WATER OBSERVATIONS: DRY AUGER: 0 TO 10 f DRILLED BY: GET (T)
. NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Eric
2
[e]
GEOTECH ENGINEERING & TESTING PLATE A-24




CVM2 14-319E.GPJ OVM.GDT 11/8/14

LOG OF BORING NO. B-22 Sheet 1 of 1
_— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
= —3 800 Victoria Drive LOCATION: City of Houston, Texas
oeeH Houston, Texas 77022 PROJEGT NO.: 5-000036-0186-4  STATION NO.: 14:07.29
& TESTING : . .
Phone: 713-699-4000 Fax: 713-699-9200 | pare.gos14 GOMPLETION DEPTH: 10.0 f.
z —_ UNDRAINED SHEAR STRENGTH,
2 o] L tsf
4 e | & = g = 5 &
- |93 2l (Eog e ’E—' ?,% z g Q |4 HAND PENETROMETER
ot = @1 E u ] = =
£l¥y 8|82 DESCRIPTION SZ|Z (3|2 (22| &i2,] & 2 | orvane
A EY A = | g 185 8 |& 2
SR (- E‘% g & |2 éo- 21z y Z | 2 | @ UNCONFINED COMPRESSION _
@ OS2 |2 |6% 2% | €1 8 | unconsoLioaTED-UNDRANED i
0 05 10 15 28 25
ASPHALT PAVEMENT (11.2-inch in
Thickness)
7 FAT CLAY (CH), very stiff, dark gray,
reddish brown, with ferrous nodules, 20
- moist
- 23| 71| 23| 48 100 y |
) - stiff4' to 8’
5 26
’ - light gray, with calcareous nodules 6'
to 10’
- 29 90 Al
= 21 i
0 | -
15+
20~
WATER OBSERVATIONS: DRYAUGER: 0 _TO _10 f.  DRILLEDBY:GET(T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Eric

GEOTECH ENGINEERING & TESTING

PLATE A-25




LOG OF BORING NO. B-23 Sheet 1 of 1
—_— Gieotech Engineer]ng and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
= | 800 victoria Drive LOGATION: City of Houston, Texas
CEDTECHE ' Houston, Texas 77022 PROJECT NO.: $-0000350186-4  STATION NO.: 18+23.54
& TESTING - .
Phone: 713-699-4000 Fax: 713-699-9200 | parp. 62414 COMPLETION DEPTH: 10.0 f,
= . UNDRAINED SHEAR STRENGTH,
w R o L= tsf
N v gu_. £l Bl g A
- %E c 6 umj Ec'\?. o g é ﬁ@ - é é (ZD BAND PENETROMETER
|28 2|2z DESCRIPTION SEIZ |2 |5 |221 & |25 | F |0 rorvae
& (Z2e 2| & 921 E &] 2 |8 &
B8l-Ez|” 2z g 5|2 £ 8128 Z | 2 | @ UNCONFINED COMPRESSION
o= ESlS iz 2|53 2|2 8 (), UNCONSOLIDATED-UNDRAINET
SUTN RIS J U ELEVATiON 3?_46 . = S UUURI N d LA 7 -G H'_' & TRIAXIAL - e
0 05 10 15 20 25
ASPHALT PAVEMENT (10.5-inch in
Thickness)
™ SILTY SAND (SM}), brown, with shells,
moist 5 2%
7 FAT CLAY {CH)}, very stiff, gray,
reddish brown, with ferrous nodules,
- moist 25 h
) - stiff 4'to 8'
5 20} 74| 24{ 50 —all
Ny - light gray 6' to 10
- 30 92 20
_ 21 Al
104 | . ]
15+
i
5 -
i
[m]
2 _
b}
=
[e]
z | 20+
o)
9
% WATER OBSERVATIONS: DRY AUGER: 0 TO 10 fu DRILLED BY: GET (T}
. NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO fi. LOGGED BY: Eric
g .
<
GEOTECH ENGINEERING & TESTING PLATE A-26




LOG OF BORING NO. B-24 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
P | 300 Victoria Drive LOCATION: City of Houston, Texas
(s EngTI:H - Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 6+02.75
. TR Phone: 713-699-4000 Fax: 713-699-9200 | pare. g.o7.14 COMPLETION DEPTH: 10.0 ft.
z —_ UNDRAINED SHEAR STRENGTH,
o o & st
B lel=|s|8 P I
_lus e =i i o E Q% |21 ¢ A HAND FENETROMETER
e I el g=|3 |2 |2 |88l |2t 3
E sz ; = g DESCRIFPTION G152 |- |eg -Z-“— E"G 8| % H TORVANE
(%] =ia = = =~ ol =
g ;_g ARt 3z 3|82 g 22| 2| £ | ® UNCONFINED COMPRESSION
o eV @ 285 315 [2].8 | ounconsovaepumoraned k
e ELEVATION: 3aies e e [ | L LS & |-& |8 ;,?Ax,:\; S
CONCRETE PAVEMENT {(5.3-inch in
Thickness)
- FAT CLAY (CHY), stiff, gray, light
brown, with ferrous nodules, moist 25 a
] LEAN CLAY (CL), hard, light gray, with
ferrous and calcareous nodules,
- sands, moist 17| 48| 18] 30 114 | @
I FAT CLAY {CH), very stiff, light gray,
reddish brown, with ferrous and
5- calcareous nodules, moist 18 r 3
_ 22 89 ] e
1 21 I | 5
10 | - ;
15~
=
5 -
i
]
g8 _
=
>
L. e
o2 |20
R ;
5 WATER OBSERVATIONS: DRY AUGER: 0 TO _10 ft. DRILLED BY: GET (T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: T0 it. LOGGED BY: Shawn g
[} :
GEOTECH ENGINEERING & TESTING PLATE A-27 ;




OVM2 14-319E.GPJ OVM.GDT 11/5/14

L.LOG OF BORING NO. B-25 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
_ - + 800 Victoria Drive LOGCATION: City of Houston, Texas
g,%g:‘“ Houston, Texas 77022 PROJECT NO.: S-000036-0186-4  STATION NO.: 11+08.87
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 | pate g.97.14 COMPLETION DEPTH: 10.0 .
=4 — UNDRAINED SHEAR STRENGTH,
w 2 | Q| tsf
S.i®i S |2 £ 19 = A HAND PENETROMETER
=138 £ | g8 HEEER AN
= P =% o= = w w
AEF R z DESCRIPTION Sz|3|53 S Egl &)=y 8 2 | W ToRrvANE
= - | 0 = = 8 - & kS
8 lEEz|° 5 5z 2la|2 Ezgd 212 | 2| £ | @ unconeneD CoMPRESSION
v EYIS |22 |8%| 81|81 8 () UNGONSOLIDATED-UNDRAINED
0 05 10 15 20 25
CONCRETE PAVEMENT (5.2-inch in
Thickness) /]
. FAT CLAY (CH}, very stff, dark gray,
reddish brown, with ferrous nodules, 23 a
| moist
- with calcareous nodules 2' to 10"
. 19 Al
5] 22 il
] - hard 6'to 8'
i 19) 57| 20| a7 109 A ®
- 19 ] |
10-} — — —
15—
204
WATER OBSERVATIONS: DRY AUGER: 0 TO _i0 . DRILLED BY: GET{T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: ___ TO f  LOGGED BY: Shawn

GEOTEGH ENGINEERING & TESTING

PLATE A-28




OVMZ 14-318E.GPJ OVM.GDT 11/5/14

LOG OF BORING NO. B-26

Sheet 1 of 1

PROJECT: Proposed Water Line Replacement in Fairlawn Area

mammmmm  Geotech Engineering and Testing
— 800 Victoria Drive LOCATION: City of Houston, Texas
GEOTECH Houston, Texas 77022 PROJECT NO.: 5-000035-0186-4  STATION NO.: 16+11,34
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 | p\rp. 50514 COMPLETION DEPTH: 10.0 fl
z — UNDRAINED SHEAR STRENGTH,
W =g gl g tof
= | F ¢ |2 =l g1 =
- §§ |2 ia u,:_:}e sl e g 2.”,% NERE: 2 A HAND PENETROMETER
= Zij & o | aE | = 2 £ E‘TJ 5 |Y z = l TORVAN
A EEELE DESCRIPTION 5615 |alzles| 2154 B £ ORVANE
Zw Hi{a = = Z o = F
B iEEzi? @ 2z 312|282 2" Z | £ | @ UNCONFINED COMPRESSION
o 2% 1212 |8% 318 | £ 8 | ounconsommreounomaned
| ~ErevaTion3524" R AL AR e
¢5 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
\Thickness)
- CONCRETE PAVEMENT (6.0-inch in
Thickness) 24 |
FAT CLAY (CH), stiff, dark gray, with
N ferrous and calcareous nodules, moist
. 21 A
o -hard 4'to &'
) - light gray, reddish brown 4' to 10
57 21| s6| 20| 36 111 B ®
i, 17 a
] - very stiff 8 to 10"
- 19 86
- | ]
15
20+
WATER OBSERVATIONS: DRYAUGER: 0 TO _10 #  DRILLEDBY:GET(T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TC ft. LCGGED BY: Shawn

GEOTECH ENGINEERING & TESTING

PLATE A-29




LOG OF BORING NO B'27 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
X _ - 800 Victoria Drive LOCATION: City of Houston, Texas
E,.E,ﬁg““ . Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 12+78.75
& TESTING: . .
Phone: 713-699-4000 Fax: 713-699-9200 |pare. gog 1y COMPLETION DEPTH: 10.0 ft.
=z — UNDRAINED SHEAR STRENGTH,
s = o Q& tsf
S 02185 3w £ 2| | A nanoreneTrROMETER
BEL AR lelE (8% 2| g8
AL EIELE DESCRIPTION 2515212 |eal 2|54 8| F | W ToRvaNe
=z = = - = ol =
Bledlzi® e 2z % o |2 ég 2 121 21 2 | @ UNCONFINED COMPRESSION _
GRS 2905122182812 | €| 8 | o uncomsoromepumonaned |
| ELEVATIGRE g e L BB 8 O B YOO
0.5 1.9 15 20 25
ASPHALT PAVEMENT (2.3-inch in
5 Y \Thickness)
- CONCRETE PAVEMENT (6.4-inch in
Thickness) 24 88 a
FAT CLAY (CH), stiff, gray, dark gray,
7 with ferrous and calcareous nodules,
moist
_ 20 A
_ - very stiff, light brown 4' to 10" .
51 25| 55{ 20| 35 102| Ao
_ 21 a
’ .
— 22 4
10 | - ]
15-
ik
3 _
C
]
g = &
5
= | 20
@
o
Ny WATER OBSERVATIONS: DRY AUGER: 0 _TO 10 fi DRILLED BY: GET (T)
o NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft LOGGED BY: Shawn
GEOTECH ENGINEERING & TESTING PLATE A-30




LOG OF BORING NO. B-28 Sheet 1 of 1
1 Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area '
- : 800 Victoria Drive LOCATION: Gity of Houston, Texas
55,‘,:3;5“ . Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 9+12.01
& esTIG Phone: 713-698-4000 Fax 713-699-9200 | pare.g9.14 GOMPLETION DEPTH: 10.0 ft
-4 o UNDRAINED SHEAR STRENGTH,
w E 21 5 tsf
® .“\n_ W 1 Ey = Q -
CE <l ale EG{- Sle | Bl é A A HAND PENEYROMETER
- |22 B8 |F gE|E |22 (| B lE | 2| 2
E z2 ; z | DESCRIPTION 26|53 |5izleg|l 2 2ol 8| B TORVANE
@ [= = < E1z8 = g w
Blcgziea iz 2182|8522 2| 2 | @ unconFmep compression
. EV 2 12| 2|87 3 & | 8] 8 | o uconsouoaten-unoramed
o i m——————— ) R N L AL ...;Z,AXLA; o
5
0 ASPHALT PAVEMENT (3.0-inchin
: \Thickness)
- CONCRETE PAVEMENT (5.8-inch in
Thickness) 15 A
FAT CLAY (CH), very stiff, gray, dark
7 gray, with ferrous and calcareous
nodules, moist
- 20] 51} 20| M 108 e
] - stiff, light brown 4'to 10"
5 19 4
i 17 87 Al
u 11 AR
04 | .
15—
s
8 7] :
o
far]
2 _
=
=
O
=1 20
4]
&
z| WATER OBSERVATIONS: DRY AUGER: 0 TO 10 fi.  ORILLED BY:GET (T
o NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TC i LOGGED BY: Shawn
2
GEOTECH ENGINEERING & TESTING PLATE A-31




OViM2 14-319E.GFJ OVM.GDT 11/5/14

LOG OF BORING NO. B-29 Sheet 1 of 1
Geotech Engineering and Testing - PROJECT: Proposed Water Line Replacement in Faifawn Area
800 Victoria Drive LOCATION: City of Houston, Texas
Houston, Texas 77022 PROJECT NO.: S-000036-0186-4  STATION NO.: 4+29.02
Phone: 713-699-4000 Fax: 713-699-9200 | pare. gog.14 COMPLETION DEPTH: 10.0 f.
=z — UNDRAINED SHEAR STRENGTH,
s < | = o .18 E tsf
2 & 5 =z = -~
- %Q clal En\u‘ ; e g g,)% 15 %{) ¢ A HAND PENETROMETER
x |25 8| & I3 g2 (512 3|58 | 3| 2
S IR DESCRIPTION 2G|S0 |egl S5y 8 F B TORVANE
Zy = =] = - = B
-8z & gr:]g 2 '(C,‘E, 2 Eg 2 gn 'é £ | @ UNCONFINED COMPRESSION |
" EV|7 12 | 218%) 3 1% | 8|2 |0 unconsouvatenwomamed |
L EVATION: 35 ™ e e [ Fo 2w BB L2 O TRiasiar
0 05 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
\Thickness)
- CONCRETE PAVEMENT (8.3-inch in
Thickness)
- 19 108
FAT CLAY (CH), very stiff, gray, dark -
7] gray, with ferrous and calcareous
nodules, moist
- LEAN CLAY (CL}), firm, gray, dark 22| 471 18| 29 A
gray, with ferrous and calcareous
nodules, sands, moist
5 18 —A
a - stiff 6' to 10"
. 22 y |
- 23 88 A
10 | pEm—-——
15+
20+
WATER OBSERVATIONS: DRY AUGER: ¢ TO 10 ft. DRILLED BY: GET (T}
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn

GEOTECH ENGINEERING & TESTING

PLATE A-32




LOG OF BORING NO. B-30 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
" — 800 Victoria Drive LOCATION: Gity of Housten, Texas
el Houston, Texas 77022 PROJECT NO.: $-000035-01854  STATION NO.: 4+50.63
= TSI Phone: 713-699-4000 Fax: 713-699-9200 |pure g 0544 COMPLETION DEPTH: 10.0 ft.
z | — | UNDRAINED SHEAR STRENGTH,
H:J F | g % tsf
w2 ¥ | w2 =S =
- 53 ¢l 2la %g ; % o ég a é Z (_z:.) A HAND PENETROMETER
AEF AR DESCRIPTION SE|Z |3 |2 |22| 22, 3| 2 | W rorvane
> ol = 5] E Sl % | b
i cEE|% 5 2z % AERENEIEN Z | 2 | @ UNCONFINED COMPRESSION
o 290512 1215%1 315 | £ 8 | unconsouomenunoramed |
0 05 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
\Thickness)
- CONCRETE PAVEMENT (6.0-inch in
Thickness) 19 ﬁ
FAT CLAY (CH), very stiff, dark gray,
7l with ferrous nodules, moist
- with calcareous nodules 2" to 4 3
i 19 90 ﬁ :
] LEAN CLAY (CL), very stiff, light gray, '
fight brown, with ferrous and
[ calcareous nodules, sands, moist 12 3
’ FAT CLAY (CH), very stiff, gray, light
brown, with ferrous and calcareous
- nodules, moist 22f 66| 22| 44 Al
- 16 h
10-] - — —— ]
15-
=
3 -
5
3 _
=
>
[w]
1 20-
<]
3
& WATER OBSERVATIONS: DRY AUGER: 9 TO g ft DRILLED BY: GET (T)
: NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft LOGGED BY: Shawn
5
GEOTECH ENGINEERING & TESTING PLATE A-33




LOG OF BORING NO. B-31 Sheet 1 of 1
—_ Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
- 800 Victoria Drive LOCATION: City of Houston, Texas
GEOTECH Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 9+91.75
& TESTINIS . .
Phone: 713-699-4000 Fax: 713-699-9200 | pare 50914 COMPLETION DEPTH: 15.0 ft
- —_ UNDRAINED SHEAR STRENGTH,
w = @ [} w tsf
E ||| wi2 {5 &
W P T |5 |5Y T 1 9| @ |4 HAND PENETROMETER
= |38 g3 (8 ET|E S5 | g |vd| |8 | 2] =2
- 12EEEig |8 cE|Z |22 [Em| L (w [ 2| 2
E z g ;‘ z 3 DESCRIPTION 2|5 |21z |esl 2 2l 3| R TORVANE
o] =10 = = E =
AR 321515 |¢ 831 8127 2| € | @ unconrmen compression
@S EC|S (&2 |2 (8% 3 [5.1.81.8 | unconsoupareo-unoramer] 1
o EATION: Si 15 2 3§ B2 UNCONS!
0 05 10 15 20 25
ASPHALT PAVEMENT {6.7-inch in
Thickness)
- FAT CLAY (CH}), very stiff, dark gray,
with root fibers to 2', ferrous nodules, 2
| moist
- light brown, with calcareous nodules
2t 8
4 21 A
5 21 92 =
i - stiff 6' to 8'
- 17 F
Lo ] LEAN CLAY {CL), stiff, ight gray, fight
o brown, with ferrous and calcareous
- nodules, sands, moist 17| 47| 19| 28 a
104
_ 15 F |
N FAT CLAY (CH), hard, light gray,
reddish brown, with ferrous and
- calcareous nodules, moist 25 101 i ®
i - very stiff 14' to 15'
30 i
15 | [FL_ .. ]
s
5 -
:
< 7 ;
=
>
[&]
z | 20
G
a
2 WATER OBSERVATIONS: DRY AUGER: 0 TO 45 #. DRILLED BY: GET(T)
o NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
Z
(=]
GEOTECH ENGINEERING & TESTING PLATE A-34




LOG OF BORING NO. B-32 Sheet 1 of 1
— Geotech Engineering arnd Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
!  — :: f':' 800 Victoria Drive LOCATEON: City of Houston, Texas
E..‘E‘,!;"-"' . Houston, Texas 77022 PROJECT NO.: §-000035-0186-4  STATION NO.: 2:84.85
& TESTING - -
Phone: 713-699-4000  Fax: 713-699-9200 | paze. 69514 COMPLETION DEPTH: 10.0 f1,
=4 —_ UNDRAINEEr SHEAR STRENGTH,
g E g ?:: tsf
= =® s | = = Q =
- 5'8‘ <l 3le E"\" ol P E %E _ 5 £ 2 A HAND PENETROMETER
- o & o E|[E |2 ]2 || T i 2| 3
E 3y 2 ;z'f z DESCRIPTION 2z |3 21: |ea RN R B TORVANE
@ E 2 E [ &
8 ;5 5|98 iz % |2 é; 212 | 2| £ | ® uNcONFINED COMPRESSION
"0 MEAERE AR 8| o unconsoLmaren-unoramed ... ... |
| ErevaTION: F3gs < 1S 3 TGl g YRCONS
0 05 10 15 20 25
ASPHALT PAVEMENT {2.5-inch in
En \Thickness)
. CONCRETE PAVEMENT (6.0-inch in
Thickness) 18 J §
FAT CLAY (CH), very stiff, dark gray,
N with root fibers, ferrous nodules, moist
-hard 2'to 4'
- - gray, light brown, with calcareous 20| 53| 20 33 111 Al ®
nodules 2' to 10’
5 20 ¢
_ -hard 6'to &'
4 22 105 ﬂ ¢
G |
. 22 9 A
0y | .- —— ——— :
15+
bt
= _
o
o
= N
=
=
L &
.o 2 204
B WATER OBSERVATIONS: DRY AUGER: g TO 4 f DRILLED BY: GET {T)
5 NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY- __ TO _ f LOGGED BY: Shawn
<
o
GEOTECH ENGINEERING & TESTING PLATE A-35




LOG OF BORING NO. B-33 Sheet 1 of 1
[ 1 Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
k1 800 Victoria Drive LOCATION: City of Houston, Texas
ST Houston, Texas 77022 PROJECT NO.: 5-000035-0186-4  STATION NO.: 6+71.96
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 | pare. 05 14 COMPLETION DEPTH: 10.0 f.
4 —_ UNDRAINED SHEAR STRENGTH,
w EJ o & tsf
- S0 %% 8w £ 1 5| = | A wano reneROMETER
= |58 | 28 5=|c |58 (82| |8 |&|¢
i35 2|22 DESCRIPTION Q=212 {2 |E2) 5|2, 8 2 | rorvane
& |zl 215 2|1 1z8] 2 |E =
& ;3 AR ﬁ;c'g (% @ |2 ég o %Q Z | 2 | @ UNCONFINED COMPRESSION
o V|5 |2 12|85 2% | 2| 8 | o unconsounatepunomamed
A ErevaTions saag e | E T g | R B R SRR
0 05 10 15 20 25
) ASPHALT PAVEMENT (2.8-inch in
5234} \Thickness) :
— ' CONCRETE PAVEMENT {6.5-inch in
Thickness) 20 B
FAT CLAY (CH), very stiff, dark gray,
7] with ferrous and caicareous nodules,
moist
. 17 ) |
_ -gray4'to &
5 20{ 56| 20| 36 108 -
i - stiff ' to 8'
_ 23 A
- 20 95 +
wm | N
15 .
=
5 .
.
3 _
=
>
Q
| 20
@
8
% WATER OBSERVATIONS; ORY AUGER: 0 TO 10 # DRILLED BY: GET (T)
: NO FREE WATER ENCOUNTERED DURING DRILLING WETROTARY: ___ TO ___ft  LOGGEDBY: Shawn
-
(]
GEOTECH ENGINEERING & TESTING ‘ _ PLATE A-36




LOG OF BORING NO, B-34 Sheet 1 of 1
— Geotech Engineering and Testing PROJECT: Proposed Water Line Repfacement in Faifawn Area
5 - 800 Victoria Drive LOCATION: City of Houston, Texas
E,-.p"':-ﬂ Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 14+98.24
& TESTING . .
Phone: 713-698-4000 Fax: 713-699-9200 |pare. g0g.14 COMPLETION DEPTH: 16.0 ft,
z - UNDRAINED SHEAR STRENGTH,
w 2 i =} [ tsf
S =% % [uw Z | 81 5 | A nanoreNETROMETER
=128 3 BE|ciE 8 (85| 18| &2
R ET A DESCRIPTION Sz1313 1% |82 212, 5| F | W rorvane
Q Itn = > -4 Pl = o =z ':U o
g EE sle @ 3z § g |2 éo- 9129 Z | £ | @ UNCONFINED COMPRESSION
e EU = I I ﬁz Sz | g @ () UNCONSGLIDATED-UNDRAINEL]
0 05 10 15 246 25
ASPHALT PAVEMENT (2.5-inch in
\Thickness) :
. CONCRETE PAVEMENT (5.0-inch in
T hickness) 20 i
FAT CLAY WITH SAND (CH), very ;
§ stiff, dark gray, with ferrous and :
calcareous nodules, moist
~ 16 83 | §
7 FAT CLAY (CH), very stiff, reddish
brown, with ferrous and calcareous
5 nodules, moist 18 A1
- ' 20| 52| 19| 33 112 Al e i
| 19 ) |
10+
i 20 a
- 17 | |
151 19 3
T
5 -
=
ja)
3 .
=
=
[e]
o | 20
©
&
5 WATER OBSERVATIONS: DRY AUGER: 0 TO 18 ft DRILLED BY: GET (T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: ___ TO ft.  LOGGED BY: Shawn
= .
>
o]

GEOTECH ENGINEERING & TESTING PLATE A-37




LOG OF BORING NO. B-35 Sheet 1 of 1 |
— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area :
! H-_';j:g © 800 Victoria Drive LOCATION: City of Howston, Texas
pEnTECH Houston, Texas 77022 PROJECT NO.: $-000035-01864 - STATION NO.: 21+47.19
& TEETING . . :
Phone: 713-699-4000 Fax: 713-699-9200 | pare. 6og.qg COMPLETION DEPTH: 10.0 ft :
z | | UMDRAINED SHEAR STRENGTH, :
w .l E e g % tsf
ES ¥ | = E ol| =
- %E clale E"\o e & @% R é %( 2 A HAND PENETROMETER
AR DESCRIPTION SEiIZ 3|2 (E21 8|8, 5| 3 |Wmomme
G r o = > O E 2 = |8 [
i ;3 s @ 5 5% % 5 S éd 2 ga '5: £ | @ UNCONFINED COMPRESSION :
o ' R E°15 a2 5% 21% | 81 8 | unconsouparepunoramer]  f
ELEVATION: 35.68 : = SEyE | e
0 05 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
Thickness)
- CONCRETE PAVEMENT (5.0-inch in
Thickness) 22 78 A 1
FAT CLAY WITH SAND (CH), very
7 stiff, dark gray, with ferrous and
calcareous nodules, moist
- 19 A 1
i 7/ ,
LEAN CLAY {CL), very stiff, reddish
brown, with ferrous and calcareous
51 nodules, sands, moist 18] 49f 19] 30 102 A RS
_ 16 A
] - stiff 8' to 10"
N 19 Al
10_. A ___________________
15
¥
z _
-
[m]
3 _
=
=
Q
2§ 204
ol
&
g| WATER OBSERVATIONS: DRYAUGER: @ TO 10 #  DRILEDBY:GET(T)
iy NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
£
O .
GEOTECH ENGINEERING & TESTING PLATE A-38




1LOG OF BORING NO. B-36 Sheet 1 of 1
_— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
Jemm B 800 Victoria Drive LOCATION: City of Houston, Texas
GEOTECHY  Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 5+86.34
G- . - .
& TeSTI Phone: 713-699-4000 Fax: 713-699-9200 | paye gpg.14 COMPLETION DEPTH: 10.0 f.
= —_ UNDRAINED SHEAR STRENGTH,
I&J R |l 8 3:_: isf
2| F | x |2 Elg| =
. %:.3‘ I Ea\a ! % & §§ NERE: 2 A HAND PENETROMETER
N EL A DESCRIPTION HEE |32l 512 3| 3|0 rorvme
a |2 = | = 2 | E & 2 | &l S
u ;g | @& 2z % B |2 552z Z | 2 | @ UNCONFINED COMPRESSION
o 290512 |2 15% 3|8 | 8| 8 |ouconsouoarcounoramed |
R RVATION: Sigs E. 5 £ 5|2 YHCONS!
0 05 180 165 20 25
ASPHALT PAVEMENT (2.8-inch in
Thickness) ]
4 \CONCRETE PAVEMENT (4.64inch in [ p
Thickness) 22 88
FAT CLAY (CH), stiff, dark gray, with
7] ferrous nodules, moist
- firm 2' to 4'
_ 25 y |
I - very stiff, light gray 4' to 10"
5- 20 A
- 18| 55| 21| 34 110 A e
] - reddish brown 8" to 10"
- 2% a4
10- —— ]
15
=
s i
.
s |
=
=
o
z | 20
g
&
& WATER OBSERVATIONS: DRY AUGER: 0 TO 10 ft. DRILLED BY: GET (T)
. NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
=
=
Q

GEQOTECH ENGINEERING & TESTING PLATE A-49




LOG OF BORING NO. B-37 Sheet 1 of 1
 — Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
] -__?-5;: 800 Victoria Drive LOCATION: City of Houston, Texas
L Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NQ.: 11475.31
*TESTING Phone: 713-698-4000 Fax: 713-698-9200 | pare. 9944 COMPLETION DEPYH: 16.0 .
4 —_ UNDRAINED SHEAR STRENGTH,
a (=3 w 1sf
&J < ® i guj b 5 E A
— =2 R g z
= %3 e 6, ﬂ 553 e % § ‘EQ . é % (.ED HAND PENETROMETER
AEERAR-A DESCRIPTION 02|13 |2 |E2| &1, 5 F | W rorvae
= o - =~ = = by
o ;_3 g IS 2z % B|¢C g3l 8 = z | 2 | @ unconmnED comPRESSION
ZE MR IR B 1 ) UNCONSOLIDATED-UNDRAINED
e ELRVATION: Sa gy P = L R o W TRIAAL
0 05 10 15 20 25
ASPHALT PAVEMENT (2.5-inch in
1§ \Thickness)
. CONCRETE PAVEMENT (4.0-inch in ‘
Thickness) 20 y |
FAT CLAY (CH), stiff, dark gray, with
7 ferrous nodules, moist
- 21 a
51 22 2]0]
- - with calcareous nodules 6'to 8'
_ 24 h
] LEAN CLAY (CL), very stiff, light gray,
- light brown, with ferrous and
- calcareous nodules; sands, moist 20| 48} 19| 29 107 a
107 FAT CLAY (GH), very stif, light gray,
reddish brown, with ferrous and
- calcareous nodules, moist 20 J |
] . p
15 21
¥
5 _
.
a _
=
=
o
= | 204
a
2
5 WATER OBSERVATIONS: DRY AUGER: 0 TO 15 fi. DRILLED BY: GET (T)
. NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft LOGGED BY: Shawn
2
[e] .
GEOTECH ENGINEERING & TESTING PLATE A-40




LOG OF BORING NO. B-38 Sheet 1 of 1
 — Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
\ = 800 Victoria Drive LOGATION: City of Houston, Texas
S Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: 9+28.46
& TESTING . . .
i Phone: 713-699-4000 Fax: 713-699-9200 |pare. o914 GOMPLETION DEPTH: 10.0 f.
=z —_ UNDRAINED SHEAR STRENGTH,
p 2 lg S| g i
= | B x iz [ T S
- §§ | ale 535- = % i @S 13 % 2 A HAND PENETROMETER
=)y 8|elz DESCRIPTION Q13| 3|5 |22| &5, 8| F | W vorvane
B izal 2| > Q[ E RI 21k b
g EE 2| o |3 gg'% % 52 ég S1z% Z i 2 | @ UNCONFINED COMPRESSION
o B S 2 | 2 B2 2 5 | 2] 8| o unconsoupaTEDUNDRANE] |
i ELEVATION: 3485 < 2 =0 T TRIAXIAL
0 05 10 15 20 28
ASPHALT PAVEMENT (3.0-inch’in
E \Thickness)
— CONCRETE PAVEMENT (5.0-inch in
Thickness) 18 R
FAT CLAY (CH), very stiff, dark gray,
N reddish brown, with root fibers to 4,
ferrous nodules, moist
- - hard 2" to 4' 20| 64| 22{ 42 109 i o
51 16 e
N LEAN CLAY WITH SAND (CL), very
stiff, light gray, reddish brown, with
. ferrous and calcareous nodules, 17 a
sands, moist
| 14 81 |
10 | H
15+
=
5 _
=
(o) B
< N &
=
2 :
o [e]
-
AR
(=)
% WATER OBSERVATIONS: DRY AUGER: 0 TO 40 k. DRILLED BY: GET (T)
. NG FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
2
o
GEOTECH ENGINEERING & TESTING PLATE A-41




LOG OF BORING NO. B-39 Sheet 1 of 1
_— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
— 800 Victoria Drive LOCATION: City of Houston, Texas
CEoTECH Houston, Texas 77022 PROJECT NO.: $-000035-0186-4  STATION NO.: £+68,01
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 | pare. 69944 COMPLETION DEPTH: 15.0 ft.
= — UNDRAINED SHEAR STRENGTH,
W 2 o o L, tsf
g 2| F |2 |2y £l 6| % A
- g -g e . fﬁ '5°\° i iy % %E _ % g % HAND PENETROMETER
- {25 81 & 1= cE|E |2 |z |fs| S @2 | 2| 3
REL ; 2 |2 DESCRIPTION 2E|3|3 |z |esl 8 = 8| ¥ B TORVANE
Zw [ D = = = = o =
5IC5z|2 5 223 | S iBgi 2127| 2| 2 | @ unconFine compression
o= EC1S (22 (85| Sz |8 8 ("), UNCONSOLIDATED-UNDRAINE]
ELEVAT[ON:34_57 R SETISTRRCP TP (= e e - i L L (3 E E . T RIAX AR - e mmmeere o e R s
0 . 05 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
9% \Thickness)
- CONCRETE PAVEMENT (5.0-inch in
Thickness) 20 a
FAT CLAY (CH), very stiff, dark gray,
7] reddsih brown, with ferrous nodules,
moist
_ 19 a
_ - light gray, with calcareous nodules 4'
fo 14’
5 i7 92 ' 3
= 17 l t
] - firm 8' to 10"
- 24 a
107 - brown 10" to 15'
-] 18| 58| 20| 36 he®
- 19 a
) - stiff 14' to 15"
19 a :
15~ —_— ———— X
T
: i
=
o
3 _
=
=
[s]
= | 20
@
g
2 WATER OBSERVATIONS: DRY AUGER: 0 TO 10 ft. DRILLED BY: GET (T}
. NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft.  LOGGED BY: Shawn
2
o]
GEOTECH ENGINEERING & TESTING PLATE A-42




LOG OF BORING NO. B-40 Sheet 1 of 1
1 Geotech Engineering and Testing Pl'\;OJECT: Proposed Water Line Replacement in Fairlawn Area
8 800 Victoria Drive LOCATION: City of Houston, Texas
el s Houston, Texas 77022 PROJECT NO:: S-000035-0186-4  STATION NO.: 15+08.04
&G Phone: 713-699-4000 Fax: 713-699-9200 |pare. 0044 COMPLETION DEPTH: 15.0 ft.
= — UNDRAINED SHEAR STRENGTH,
u Ll ® e AR tsf
us @ 2e|® i 3 | au £ | 2| & |4& HaAND PENETROMETER
= |38 g ] o |u o |ElE | g (9@ |8 & =2
= 1231 §1 8 [ gk |2 15| 2 [&6] 1 (H = | B TORVANE
EiSgs|ce DESCRIPTION 8213135 |22 &154 81 &
@ =l a = = ™ = o
o EE | o |@ gg 3le |8 gzgo- g %Q% S | @ UNCONFINED GOMPRESSION
o 20|32 |2 8% 3 |& | £| 8 | o uconsouoareoonoraned
e EVATIONE gy e & | e | B R ;?AX:A; o
0 ASPHALT PAVEMENT (3.0nch n
3 \Thickness)
~ CONCRETE PAVEMENT (5.0-inch in
Thickness) 20 a
FAT CLAY (CH), very stiff, dark gray,
N with ferrous nodules, moist
-stiff 2'to 4
| 20 F |
7 - light gray 4' to 15'
5] 20 90 A
] - brown 6' to 15'
- 20 a
] - hard 8' to 10’
- 18| 57| 20| a7 110 ) § o
10
- 16 ;
i 21 a
21 |
154 | (L~ .
T
5 _
Al
[a]
3 _
=
=3
o
2 ] 20
9]
i ,
7| WATER OBSERVATIONS: DRYAUGER: 0 _TO 15 fi  DRLLEDBY:GET(T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
2
s .
GEOTECH ENGINEERING & TESTING PLATE A-43




LLOG OF BORING NO. B-41 Sheet 1 of 1
— Geotech Engineering and Teéting PROJECT: Proposed Water Line Replacement in Fairawn Area
* —3 800 Victoria Drive LOCATION: City of Houston, Texas
el 3 Houston, Texas 77022 : PROJECT NO.: S-000036-0186-4  STATION NO.: 16+87.65
& TESTINI - -
- Phone: 713-699-4000 Fax: 713-699-9200 | pare..09.14 COMPLETION DEFTH: 100t
z - UNDRAINED SHEAR STRENGTH,
w = 9| k tsf
C 122 ]x|2w £ | S| 5 | A wanopeneTROMETER
=58 = 3|9 55|58 |8 (3 g2 °
£lEg &2 2 DESCRIPTION SE|3 |2 |5 (E2| £|2, 31 F | W Torame
Loiza = | > 2| E g Z |E& =
i ;3 s @& 3= § ]2 £51 0 2 Z | £ | @ UNCONFINED COMPRESSION
a= 2151212 8% 812 1 2] 8 | usconsounatenumoraned
B EVATIONE F4 8T xRS ol B2 e
0 05 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
\Thickness)
. CONCRETE PAVEMENT (5.0-inch in
T hickness) 15
FAT CLAY (CH), very stiff, dark gray,
] light brown, with ferrous nodules, moist
i 15
_ - light gray 4' to 10°
5— 16 —x%k
] - hard 6'to 8'
- 20 54f 18| 35 115 ; | L |
{ ] - reddish brown, with calcareous
nodules 8'to 10’ _ _
. 26
0] | pE-———
15-
i
: -
5
5 -
=
>
. Q
g 20
N w
3 WATER OBSERVATIONS: DRYAUGER: 0 TO _10 ft.  DRILLED8Y: GET(T)
n NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft LOGGED BY: Shawn
2
O
GEOTECH ENGINEERING & TESTING PLATE A-44




OQVM2 14-319E.GPJ OVM.GDT 11/5/14

LOG OF BORING NO. B-42 Sheet 1 of 1

PROJECT: Proposed Water Line Replacement in Fairlawn Area

- Geotech Engineering and Testing
_ _ 800 Victoria Drive LOCATION: City of Houston, Texas
g,ﬁﬂ:gﬂ," Houston, Texas 77022 PROJECT NO.: 5-000035-01864  STATION NQ.: 10+08.45
= TRSTIE Phone: 713-699-4000 Fax: 713-899-9200 | pare. gipg.14 COMPLETION DEPTH: 10.0 ft.
z | | UNDRAINED SHEAR STRENGTH,
w # i of & tsf
=2 F | %2 = =
EE I EBQ =': = g 3% NE Sé’ g A HAND PENETROMETER
- 122 E| 24 51—3223‘_6"—“-‘5:'.
E = g ; = g DESCRIPTICN - = r |=2 -z% ET’ g =z TORVANE
@ = = = = o o=
T N R 2z % b|g 31812 z | 2 | ® unconFNED COMPRESSION
o E°1 T2 | 2187 315 2] 8 |0 uconsovoareoumoraned |
Ao R o T < > Bl B2 TRIAKIAL
0 05 10 15 20 25
ASPHALT PAVEMENT (2.2-inch in
)  \Thickness)
- \CONCRETE PAVEMENT (5.0-inch in
Thickness) 15 1
FAT CLAY (CHj), very stiff, dark gray,
7 reddish brown, with ferrous nodules,
moist
- - hard 2'to 4' 14 82| 19| 33 115 { &
] LEAN CLAY (CL), very stiff, light gray,
reddish brown, with ferrous nodules,
5- sands, moist 10 *
” FAT CLAY {CH), very stiff, light gray,
brown, with ferrous and calcareocus
- nodules, sands, moist 15 R
_ 25 | {
10- ————————— e
15—
20
WATER OBSERVATIONS: DRYAUGER: 0 TO 10_ft  DRILLEDBY: GET(T)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. ~ LOGGED BY: Shawn

GEOTECH ENGINEERING & TESTING

PLATE A-45




LOG OF BORING NO. B-43 Sheet 1 of 1
. Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
Sl | 500 victoria Drive LOCATION: City of Houston, Texas
ey Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 3+33.19
& TEsT Phone: 713-699-4000 Fax: 713-699-9200 | parg pog.14 COMPLETION DEPTH: 10.0 ft
=4 —_ UNDRAINED SHEAR STRENGTH,
o o T tsf
A I IS e | |51 &
- §g el ale gae =': E § %E _ é % % A HAND PENETROMETER
HEF IR DESCRIPTION CHEE S S| 812, §| & | W Torwanc
w| = > b= E = L
u ;5 AR 2z § B |2 g5 8|29 2| S | @ UNCONFINED COMPRESSION
@s E°|= 12 12185 312 | 2] 8 | o unconsoumatenumnramed
1 erevarion sgg o 3 R TR
0 05 10 15 20 25
ASPHALT PAVEMENT {2.0-inch in
4\ Thickness)
. \CONCRETE PAVEMENT (5.0-inch in
Thickness) 20 a
FAT CLAY (CH), stiff, dark gray, with
7 ferrous nodules, moist
- light gray, light brown 2" to 8'
. 18 87 a
5 19 F |
] - hard 6' to &'
- 18] 58| 20| 38 109 F | +
] LEAN CLAY (CL), stiff, light gray,
brown, with ferrous nodules, sands, K
- moist 22 ol 4
| -
15 :
=
= -
5
g i
=
-
(=)
.o | 20+
@
&
5 WATER OBSERVATIONS: DRY AUGER: 0 _TO 10 & DRILLED BY: GET {T)
n NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft LOGGED BY: Shawn
£
(&)
GEOTECH ENGINEERING & TESTING PLATE A-46




LOG OF BORING NO. B-44 Sheet 1 of 1

I — Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area »
! = 800 Victoria Drive LOCATION: City of Houston, Texas
E,.ﬁ.n.,ﬁ" Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NO.: 10+28.32 F
& e Phone: 713-699-4000 Fax: 713-699-9200 | pare 60014 COMPLETION DEPTH: 15.0 ft
z | o | unoRaneD srts:;AR STRENGTH,
w o (o} - = a f
we S| 2|5 |Ee £ 8| & | A HanopenerroMETER :
= |38 £ | g {8 e |E S |8 |20 |8 12| 2 :
EF IR A DESCRIPTION 8513|232 ita| &|24 & F |WToRANE
4 e :| 55 2z % B|¢ 8518 129 £ 1 € | @ UNCONFINED CoMPRESSION
- ECS Z |2 B2 3 1% | €| 2 | o unconsoLpaTED uNDRANE
0 05 10 15 20 25
ASPHALT PAVEMENT ({3.0-inch in
\Thickness)
. CONCRETE PAVEMENT {4 .6-inch in [
Thickness} 25 h
FAT CLAY {CH), very stiff, dark gray,
7 reddish brown, with root fibers to 2",
ferrous nodules, moist
. - stiff 2" to 4' 20 ) y |

e LEAN CLAY (CL), stiff, ight gray,
’ reddish brown, with ferrous nodules,

WATER OBSERVATIONS: DRY AUGER: 0 T
M : WATER ENCOUNTERED AT 12.0 ft. DURING DRILLING WET ROTARY: TO

Y WATER DEPTH AT 10.0 ft AFTER 0.5-HOUR
GEOTECH ENGINEERING & TESTING PLATE A-47

O _15 f DRILLED BY: GET (T}
fi. LOGGED BY: Shawn

. sands, moist 19 A
10X —
FAT CLAY (CH), stiff, light gray,
reddish brown, with ferrous and
- calcareous nodules, sands, moist 30 y |
A4
- very stiff 12' to 14
_ 28 L
28 y |
5 | .,
.
3 _
=
=
_ o
=z | 204
5}
5
3
g
=
o




LOG OF BORING NO. B-45 Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
- 800 Victoria Drive LOCATION: City of Houston, Texas
o Houston, Texas 77022 PROJECT NO.: 00003501864 STATION NO.: 6+17,11
ECTESTING - -
Phone: 713-699-4000 Fax: 713-699-9200 | parp. g.59.14 COMPLETION DEPTH: 100 ft.
z | | UNDRAINED SHEAR STRENGTH,
W £ o Qi & tsf
S =% x|2uw £ | 9| Z | A wanorenctromerer
=128 |38 55 |5 |8 |90 -8 |E] ¢
z|3Y 8|2 DESCRIPTION Q=2 |3 | ZIE5| &[5, 8| 3 |0 Torvane
ol 2| = = |k E 3
o E_g =3 5% % 5|2 g1 825 £ | 2 ;| @ UNCONFINED COMPRESSION
%3 RS2 2|65 3|z i ¥ @ | (5 UNCONSOLIDATED-UNDRAINEG
b ELEVATIGR g g~ o | G| B | B B | L 2 O TR S
0 05 10 15 20 25
ASPHALT PAVEMENT (3.0-inch in
\Thickness)
- CONCRETE PAVEMENT (5.0-inch in
Thickness) 25 ¥ |
FAT CLAY WITH SAND (CH), stiff, p
7 dark gray, brown, with ferrous nodules, %
moist g
- - with calcarecus nodules 2'to 4' 21 81 (Al
5 24 4l
1 - light gray 6'to 8'
- 22| s8| 21| 37 ]
] [EAN CLAY (CL), stff, light gray, :
reddish brown, with ferrous nodules, :
. sands, moist 21 103 » 5
10
151
3
: -
5
3 _
=
=
Q
o | 20-
o
o
§ WATER OBSERVAT'ONS DRY AUGER: 0 TO 10 f DRILLED BY: GET (T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ___ft.  LOGGED BY: Shawn
2
<
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LOG OF BORING NO. B-46 Sheet 1 of 1
_ Geotech Engineering and Testing ; PROJECT: Proposed Water Line Replacement in Fairlawn Area
{ _- 800 Victoria Drive LOCATION: City of Houston, Texas
e  Houston, Texas 77022 PROJECT NO.: S-000035-0185-4  STATION NO.: 4+11.97
ETESTING . .
“ Phone: 713-699-4000 Fax: 713-699-9200 |paye. 7444 COMPLETION DEPTH: 10.0 f,
z - UNDRAINED SHEAR STRENGTH,
1o £ | Q| L tsf
502 %% i3 £ 8| & | A HanoreneTROMETER
< |88 | 2 |a Rl £ |8 |%a] 8| &]¢g ME
|25 8] 2|8 cE|E| 2|2 |8m| 5|2 | 2 5
REFC N DESCRIPTION SE1S |3 |z |Eg] 2|3s B T | B Torvane
ol = = = [ =
3 EE 2% |5 3z g b |2 8512z Z | 2 | @ UNCONFINED COMPRESSION
@ EYlS | 7|2 51 S1z1¢] 8 () UNCONSGLIDATED-UNDRAINEL]
0 05 10 15 20 25
ASPHALT PAVEMENT (10.0-inch in
Thickness)
7] FAT CLAY (CH}, very stiff, gray,
reddish brown, with ferrous and 26 a
- calcareous nodules, moist
- hard 2'to 4'
i 18! 54| 20| 34 112 ) o
| | % -
LEAN CLAY (CL), very stiff, light gray,
with ferrous and calcareous nodules,
5 sands, moist 7 ;3
] - reddish brown &' to 10’
_ 19 88 :
] - stiff 8'to 10"
. 23 y |
10_ A ___________________
15+
20
WATER OBSERVATIONS: DRYAUGER: O TO _10 f.  DRILLEDBY:GET (7)
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY- TO ft LOGGED BY: Shawn

GEOTECH ENGINEERING & TESTING

PLATE A-49




LOG OF BORING NO. B-47 Sheet 1 of 1
— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairiawn Area *
_ '=;: 800 Victoria Drive LOGATION: City of Houston, Texas :
Eﬂﬂﬁ!&:" Houston, Texas 77022 PROJECT NO.: S-060035-0186-4 STATION NO.: 15+34.25
& TESTING. . . :
Phone: 713-699-4000 Fax: 713-699-9200 |papp 7444 COMPLETION DEPTH: 10.0 ft. :
Z —_ UNDRAINED SHEAR STRENGTH, [“"
W i ® e AN tsf z
® | = | X |2 = S v
- uajg el ala E$ ! % n @E NERE: _Z(? A HAND PENETROMETER
= |3z 8|22 DESCRIPTION SZ|2 1S |2 1E2) 8|5, 8| 3 | @ Torvane
& lzal 215 2 SEla|e|EiEg| z iy o| &
o |E8| 3| " |7 gal2 |2 |2 [8s| R[Z2 | 5| £ |® unconrieD compression
wa EC1S e |2 15%] 8218 8 | 5 unconsouparepunoramed
A o e gaTionE e e L B S BB B 2L O PRECHY
0 05 16 15 20 25
ASPHALT PAVEMENT (3.3-inch in
§-at \Thickness)
- CONCRETE PAVEMENT {4.8-inch in
Thickness) 21 85 a
FAT CLAY (CH), stiff, gray, with
7] ferrous and calcareous nodules, moist _
- very stiff 2' to 4'
- 17 : +
Tl LEAN CLAY (CL), hard, gray, with
| ferrous and calcareous nodules,
5+ sands, moist 14} 43| 18| 25 118 i
] FAT CLAY (CH), very stiff, reddish
brown, with ferrous and calcareous
- nodules, moist 18 J |
’ - stiff 8' to 10"
| 10 . .
104 | H-———
15+
=
5 -
&
3 A
=
=
o)
oo § 207
\ g
7| WATER OBSERVATIONS: _ DRYAUGER: @ TO 10 it DRILLED BY: GET(T)
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft.  LOGGED BY: Shawn
=
=3
Q

GEOTECH ENGINEERING & TESTING - PLATE A-50




LOG OF BORING NO. B-48 Sheet 1 of 1
_' Gegteﬁh-Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
5 _ ‘. 800 Victoria Drive LOCATION: Gity of Houston, Texas
ENEEEETEE:H . Houston, Texas 77022 PROJECT NO.: $-000035-01864  STATION NO.: 8+43.23
& TESTING . - .
Phone: 713-699-4000 Fax: 713-699-9200 | parp. 7414 COMPLETION DEPTH: 10.0 ft
=z —_ UNDRAINED SHEAR STRENGTH,
W £ @ 2|k tsf
P S I -4 E| o] =2
. %E clal EE’E = % § 25 _ é § g A HAND PENETROMETER
- = o] = = o 3
AEERIR DESCRIPTION SE|5| 5|5 |28 8|2, 8| 3 | rorwane
Zn [ = = il e
N 2z § |2 G318 127 Z 1 € | @ UNCONFINED COMPRESSION
o= 15|22 (5%8|x18| 8. (- UNCONSOLIDATED-UNDRANE.._ ... L
e — N L L B UNCONS
0 05 10 156 20 25
CONCRETE PAVEMENT (6.0-inch in
Thickness) Vs
- FAT CLAY WITH SAND {CH), stiff,
gray, with ferrous and calcarecus 2 4
nodules, moist
' - very stiff 2" to 4
- 18 51| 19| 32 110 # ®
7 - firm 4'to 6
5~ 7 ——
| - reddish brown 6' to 10"
- 17 82 a :
] 17 a
10 — —
15~
®
3 _
5 _
o] -
=
=
]
= | 20—
@
3
7§ WATER OBSERVATIONS: DRYAUGER: 0 TO 10 f  DRILLEDBY: GET (T
- NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Shawn
z
c
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LOG OF BORING NO. B-49 Sheet 1 of 1

Geotech Engineering and Testing PROJECY: Proposed Water Line Repiacement in Fairlawn Area
800 Victoria Drive LOCATION: City of Houston, Texas
Houston, Texas 77022 PROJECT NO.: S-000035-0186-4  STATION NQ.: 3+25.02
Phone: 713-699-4000 Fax: 713-699-9200 DATE: 7-1-14 COMPLETION DEPTH: 10.0 ft.
Z| o | VMNORAINED SHEAR STRENGTH,
w .| = e | El & tef
Wy o e 53-3 = | 2] ¥ |G 'g 21 o | & HanD PENETROMETER
129 g8 |4 215121228 o8 185
n.:'_f ;g ; - g DESCRIPTION Eé 5 alz ;8 \2% E..‘_, 3| z B TORVANE
] = vl = al =
A 5|28 |2 nil ez Z | £ | @ UNCONFINED COMPRESSION
o EMEAR AR RS- AN _ 8 | 3 UNCONSOLIDATED-UNDRAINEE].
TTELEVATION: 32,81 = 2 ° 8| TRIAXIAL
0 05 10 15 20 25
CONCRETE PAVEMENT (6.5-inch in
Thickness) e
. FAT CLAY WITH SAND {CH), stiff,
gray, with ferrous and calcareous 9
nodules, moist
- very stiff 2'to 6"
_ 15 84 2

LEAN CLAY (CL), very stiff, reddish
brown, with ferrous and calcarecus

WATER OBSERVATIONS: DRY AUGER: 0

.
NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: T

Q _10 ft. DRILLED BY: GET (T)
0 fe LOGGED BY: Shawn

. nodules, sands, moist 16 421 18| 24 113 ) € )
|r".. ) e . 0
LR FAT CLAY {CH), very stiff, reddish
o brown, with ferrous and calcarecus
~ nodules, moist 21 ) |
104 | —
15+
=
3 -
N
a
3 _
=
>
(@]
z | 20
9]
4
&
=
o
=
=
(@]
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LOG OF BORING NO. B-1* Sheet 1 of 1
_— Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area g
L B -_ 800 Victoria Drive LOCATION: Houston, Texas '
Cear-CHE  Houston, Texas 77022 PROJECT NO.: 14-319E  STATION NO.:
TG Phone: 713-699-4000 Fax: 713-699-9200 | pyre. 4 50q GOMPLETION DEPTH: 25.0 1. :
z | . | UNDRAINED SHEAR STRENGTH, %
LL# £t Q ?t. tsf g
E 8 x |2 ElG| :
Wy Pl | 2| & |8¥% T { 2| @ | & HAND PENETROMETER ‘
= |28 g g |28 25122 |22l i{g|3 :
AR DESCRIPTION SZ15 |3 |5 |ta| 2|5y 8 F | W omwme
BEEs| 25 g2|3 /6|8 B5| 2127 B1 2 | @ unconrvep compression
o 122120512 |8%| 315 | §| 8 | uxconsoumarepunomaned
) " ELEVATION: Existing Grade z z SR a T TRIAKIAL
0 05 10 15 20 25
ASPHALT (1.3 /7
CONCRETE (8.39)
) LEAN CLAY (CL), very stif, gray, Tght | 29| *4| 18| 26 Al
gray, with root fibers to &', ferrous
7 nodules, moist |
- sltiff 2" fo 4' .
- “ -
) -fim4'to 8' )
5] - with calcareous no_dqles 4't06 29 o7 ql
1 y |
] FAT CLAY {CH), very stiff, light gray,
brown, with ferrous and calcareous
§ nodules, moist | 64 21 43 102 ae
S R
h 4
15~
- L& 4
1] | SILTY SAND (SM), light gray, light
] brown, with clay pockets, moist to wet
A4
20
C ] - medium dense 23' to 25'
gt |
2 18 23 N
(o]
@
&
§ WATER OBSERVATIONS: DRY AUGER: 0 TO 25 fi CRILLED BY: Orion
= ¥ : WATER ENCOUNTERED AT 18.0 ft. DURING DRILLING WET ROTARY: TO ft. LOGGED BY: Ricky
g Y . WATER DEPTH AT 11.0 ft. AFTER 24-HOUR :
GEOTECH ENGINEERING & TESTING PLATE A-53




LOG OF BORING NO. B-23* Sheet 1 of 1

I I Geotech Engineering and Testing PROJECT: Propds'ed Water Line Replacement in Fairlawn Area
mmm . 800 Victoria Drive LOCATICN: Houston, Texas
o Houston, Texas 77022 PROJECT NO.: 14-319E  STATION NO:
& TESTING - - - .
Phone: 713-699-4000 Fax: 713-699-9200 |pare. 1306 COMPLETION DEPTH: 10.0 .
=z — UNDRAINED SHEAR STRENGTH,
u £ | 2K tsf
o = ; =
usg e 2el%| e | B %E £ | 2| g | A HanpeeneTROMETER
S35 2|4 2-15 |2 |2 |28 | 2| &
S I DESCRIPTION SE|S |3 | z12a] 2|24 B B | WToRume
Zwn [ = a] = = = = 3
S Efs|® @ 2z 518 |8 mal e gQ% £ | @ UNCONFINED COMPRESSION
o £712 121218 318 |8 2 |ounconsounatepunoraned
- ErEVATION: Bxistrg Giaae {2 | e B | -8 O Trinaa
0 05 10 15 20 25
ASPHALT (2.0" f
| CONCRETE {1.0" 1
FAT CLAY (CH), very stiff, light gray,
| brown, with root fibers to 2°, ferrous
and calcareous nodules, moist
- stiff 2' to 6' i
- 28| 69| 22| 47 'y
5~ 22| 65| 21| 44 102 H—
- Al
- 20 13 .ﬂ
04 | M~
15+
20
- -
©
&
Q
2 _
-
(]
o § 256+
5]
&
% WATER OBSERVATIONS: DRY AUGER: 0 TO _10 R DRILLED BY: Qrion
@ NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft.  LOGGED BY: Ricky
=
=
o
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LOG OF BORING NO. B-37* Sheet 1 of 1
- Geotech Engineering and Testing PROJECT: Proposed Water Line Replacement in Fairlawn Area
_ '_ ) o . 800 Victoria Drive . LOCATION: Houstor, Texas
GEOTECH Houston, Texas 77022 PROJECT NO.: 14-319E  STATION NO,:
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 |pare: 1415 COMPLETION DEPTH: 10.0 ft.
= — UNDRAINED SHEAR STRENGTH,
w 2 | =3 L tsf
0= % Bu 18 2 |a HAND PENETROMETER
=28 5|38 BX|= |5 |8 (%8| 2|2 ¢
SREHE R DESCRIPTION 91213 | S |E21 &2, & F | W rorwme
o [Z23 5| £ Q| Stz i+ 3 w
i EE @ & 55 g 5 g ég 21z E £ | @ UNCONFINED COMPRESSION
o 1ESI = |21 2i8%] 3 1% | ] 8 | o unconsouarepunorames
|"ELEVATION: “Existing Grade 2 & (I I TRIAXIAL
Q 0% 10 15 20 25
ASPHALT (3.3"}
| \CONCRETE (2.5") /] 1
FiLL: FAT CLAY {CH}, very stiff, with
_ ferrous and calcareous nodules, moist
FAT CLAY {CH), firm, olive gray, fight
brown, with ferrous and calcareous
] nodules, moist 21 82) 19 33 lﬂ
h - stiff 4' to &'
5 i
h - very stiff 6" to 10°
- 20| 81| 21| 40 108 AD
- 15 15 a
10 —_———— e — — — — ]
15~
20+
5
N
[m]
< |
=
-
Q
s W
9
o
€0 -
& WATER OBSERVATIONS: DRYAUGER: 0 TO _10 ft DRILLED BY: Orion
s NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TQ ft. LOGGED BY: Ricky
Z
o
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LOG OF BORING NO. B-38* Sheet 1 of 1
1 Geotech Engineering and Testihg PROJECT: Proposed Water Line Replacement in Fairlawn Area
L T B 800 Victoria Drive : LOCATION: Houston, Texas
Eﬂgg" Houston, Texas 77022 - |PROJECTNO:14-319E  STATION NO.:
TSN Phone: 713-699-4000 Fax: 713-699-9200 |pate. 411.06 COMPLETION DEPTH: 10.0 f.
4 —_ UNDRAINED SHEAR STRENGTH,
w MR ) 8 E 1sf
oy e Pl ¥ gj gy | 2| o | A nanoPeNETROMETER
= 2 E| o 4 o e |3 Dl lg | 2] 2
HET] glek DESCRIPTION IR =, 8] F W TorvanE
ElEgzio5 2z % |2 Y1 8127 Z | £ |® unconrned compressioN
" : ECIS 2 12|87 3 1% | 2| 8| unconsouoateo-unoramed |
| ELEVATION: Existing Grags PR b 2 S & P (‘Jrr:AxLAll)_ s 2o s
0 ASPHALT (267 A
| CONCRETE (5.77) fa
LEAN CLAY (CL), stiff, light gray, with 'T
| ferrous nodules, shelt fragments, moist
FAT CLAY (CH), stiff, light gray, olive
| gray, brown, with root fibers to 8,
ferrous nodules, moist 28 7 -
s
5 28| 69 22| 47 = = |
] - very stiff ' to 10"
- ;
Ny - with calcareous nodules 8' to 10'
_ 21 109 16
- 109 | Hm~——————
15-
20+
. _
B
: _
a
(O]
2 i
=
Q
z | 25
@
o
«©w -
E WATER OBSERVATIONS: DRY AUGER: 0 TO 40 f. DRILLED BY: Qrion .
S NO FREE WATER ENCOUNTERED DURING DRILLING WETROTARY: ____ TO _ _fi.  LOGGED BY: Ricky _
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LOG OF BORING NO. B-39* Sheet 1 of 1
- Geotech.Engineering and Testing PROJECT: Proposed Water Line Replacement in Faiflawn Area i
- 800 Victoria Drive LOCATION: Houston, Texas
GEOTECH Houston, Texas 77022 PROJECT NO: 14-319E  STATION NO.:
& TESTING . .
Phone: 713-699-4000 Fax: 713-699-9200 | pare. 1905 COMPLETION DEPTH; 15.0 ft.
z | . | UNDRAINED SHEAR STRENGTH,
w ® | 2|k tsf
2| F | x 2 = | o) =
- §§ el a2l Eg cle i $§ RERE: g A HAND PENETROMETER
s iZwf a4l @ [& ok = 2 £ [Eo| § |U g =2
NEY S E DESCRIPTION SE(S 13|z |52l 2(34 8] E N ToRvANE
Za E 2| = = =
5125 z|° |3 3z g 59 £51 8 2" Z | 2 | @ UNCONFINED COMPRESSION
e o BOIS R 2 8% 3 12 1.2].8 | o usconsotwaren.unoramed........}
"TELEVATION: Existing Grade 2 z Sla| e TRIAXIAL
0 05 10 15 20 25
ASPHALT (8.9")
- FAT CLAY (CH), stiff, light gray, olive 20| 777 23| =4 ¥ |
gray, brown, with root fibers to 8,
e ferrous and calcareous nodules, moist
- M
5_
] - hard 6'to 8'
_ 18| 54| 18| 35 110 Al @
] LEAN CLAY (CL), stiff, light gray,
brown, with ferrous and calcareous
nodules, moist 15 114 ® i
10+ /
y - very stiff 13' to 15'
- a
B | P~
20-
. i
&
- -
]
Q
2 -
=
[»]
z1 25
o
o
o -
& WATER OBSERVATIONS: DRYAUGER: 0 __TO _15 ft. DRILLED BY: Orion
S NO FREE WATER ENCOUNTERED DURING DRILLING WET ROTARY: TO ft.  LOGGED BY: Ricky
2
O
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LOG OF BORING NO. B-59*

Sheet 1 of 1

Geotech Engineering and Testing

800 Victoria Drive

Houston, Texas 77022

Phone: 713-699-4000 Fax: 713-699-9200

PROJECT: Proposed Water Line Replacement in Failawn Area

LOCATION: Houston, Texas
PROJECT NO.: 14-319E  STATION NO.:

DATE: 1-10-06 COMPLETION DEPTH: 15.0 ft.
z . UNDRAINED SHEAR STRENGTH,
w F | g % tsf
e | ® | : T
N 1 I R Bel | c ) v%}g Z | €| g |A nanppenETROMETER
ot 2 Qi w .| = E S22y o5 = =
EEREIRE DESCRIPTION 2|3 13 | £ (B3| $124 §| & | W Torvane
Za =10 = = P — o Py
BlzEE|25 2z 2218 wel ez Z | £ | @ UNCONFINED COMPRESSION
ws 2°15 |2 2|82 S|z 18! 8 (. UNCONSOLIDATED-UNDRAINED
05 10 15 20 235
0
eyl ASPHALT (3.5")
] 7778 CONCRETE (5.3%) Al
FAT CLAY (CH), soft, dark gray, light
| gray, brown, with root fibers fo 4',
ferrous and calcareous nodules, moist
- very stiff 2' to 6
- | |
5 e
] - stiff 6" to 8'
- A
h - very stiff, with silt seams 8' to 10"
- 21| 55| 20] 35 104 7Y |
10+
) - stiff 13" to 15'
. A 1
15+ ——— e ———
20
25—

WATER OBSERVATIONS:
NO FREE WATER ENCOUNTERED DURING DRILLING

DRY AUGER: 0 7O _15

WET ROTARY: __ TO

ft.
ft.

DRILLED BY: Orion
LOGGED BY: Ricky
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KEY TO LOG TERMS AND SYMBOLS

UNIFIED SOIL CLASSIFICATIONS TERMS CHARACTERIZING SOIL STRUCTURE
Symbol Material Descriptions Slickensided - Havin_g incline planes of weakness that
GW  [a] WELL GRADED-GRAVELS, GRAVEL-SAND MIXTURES| .. are slick and glossy in appearance.
LITTLE OR NO EINES Fissured - Contalr_ung shrinkage cr_acks frequenﬂy
GP POORLY GRADED GRAVELS, GRAVEL-SAND filled with fine sand or silt: usually vertical,
(3 MIXTURES, LITTLE OR NO Fii\JES Laminated - Co&npq'sed of Ithitn Latyers of varying colors
T . i and soil sample texture.
GM SILTY GRAVELS, GRAVEL-SAND SILT MIXTURES Interbedded - Composed of alternate layers of different
7 soil types.
GC CLAY GRAVELS, GRAVEL-SAND CLAY MIXTURES Calcareous - Containing appreciable quantities of
sSw Fi]  WELL GRADED SANDS, GRAVELLY SANDS, LITTLE ;
R, R ——— e T T e e CENCIUML catbonate.
OR NO'FINES Well Graded - Having wide range in grain sizes and
SP Eg_?&'—‘ég’:{g[)gg ESSAND& OR GRAVELLY SANDS, substantial amounts of all intermediate
particle sizes,
SM SILTY SANDS, SAND-SILT MIXTURES & Poorly Graded - Predominantly of one grain size, or having
SC b22  CLAYEY SANDS, SAND-SILT MIXTURES b a range of sizes with some intermediate
ML [l INORGANIC SILTS AND VERY FINE SANDS, ROCK peesmissing.
FLOUR, SILTY OR CLAYEY FINE SANDS OR GLAYEY Pocket - Inc|u_5|on of material of different texture
SILTS WITH SLIGHT PLASTICITY that is smaller than the diameter of the
CL INORGANIC CLAYS OF LOW TO MEDIUM PLASTICITY . sample.
GRAVELLY CLAYS, SANDY CLAYS, LEAN CLAYS Pamng - Inclusion less than 3inch thick extending
OL [} ORGANIC SILTS AND ORGANIC SILTY CLAYS OF through the sample. ,
LOW PLASTICITY Seam R - Inclusion % to 3-inch thick extending
MH  [[[] INORGANIC SILTS, MICACEOUS OR DIATOMACEQUS : through the sample. _
FINE SANDY OR SILTY SOILS, ELASTIC SILTS Layer - Inclusion greater than 3-inch thick
CH INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS ' extending through the sample.
pa— Interlayered - Soils sample composed of alternating
OH Bl ORGANIC CLAYS OF MEDIUM TQ HIGH PLASTICITY, } . layers of different soil types.
ORGANIC SILTS Intarmixed : - Soil samples compased of pockets of
PT [}:] PEAT, HUMUS, SWAMP SOILS WITH HIGH ORGANIC CONTENT different soil type and layered or laminated
%X FILL SOILS structure is not evident.
pe]
.. COARSE GRAINED SOILS {major portion retained on No. 200 FINE GRAINED SOILS (major portion passing No. 200 Sieve):
* Sieve): Includes (1) clean gravels and sands, and (2) silty or clayey Include (1} inorganic or organic silts and clays, (2) gravelly,
gravels and sands. Conditions rated according to standard sandy, or silty clays, and (3) clayey silts. Consistency is rated
penetration test (SPT)* as performed in the field. according o shearing strength as indicated by hand penetrometer
readings or by unconfined compression tests.
Descriptive Terms Blows Per Foot* .
Verv Loose 04 Undrained
i Shear Strength
Loose 5-10 Descriptive Term Ton/Sg, Ft.
Medium Dense 11-30
Dense 31-50 Very Soft Less than 0.13
Very Dense over 50 Soft 0.13 t0 0.25
* 140 pound weight having a free fafl of 30-inch Fim (.25 10 0.50
Stiff 0.50 to 1.00
SO SAMPLERS Very Stiff 1.00 to 2.00
Hard 2.0Q or higher
. SHELBY TUBE SAMPLER NOTE: Sfickensided and fissured clays may have lower unconfined
compressive sirengths than shown above because of weakness or
STANDARD PENETRATION TEST cracks in the soil. The consistency ratings of such scils are based
on hand penetrometer readings.
|] AUGER SAMPLING

“

TERMS CHARACTERIZING ROCK PROPERTIES

T —

VERY SOFT OR PLASTIC Can be remolded in hand: corresponds in consistency up to very siiff in soils.

SOFT Can be scratched with fingernail.

MODERATELY HARD Can be scratched easily with knife; cannot be scratched with fingernail,
Difficult te scratch with knife.

VERY HARD Cannet be scratched with knife.

POORLY CEMENTED OR FRIABLE Easily crumbled.

CEMENTED Bounded Together by chemically precipitated materials.

UNWEATHERED Rock in its natural state before being exposed to atmospheric agenis.

SLIGHTLY WEATHERED Noted predominantly by color change with no disintegrated zones.

WEATHERED Complete color change with zones of slightly decomposed rock.

EXTREMELY WEATHERED Complete color change with consistency, texture, and general appearance or soil.
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Summary of Laboratory Tests
Project: Proposed Water Line Replacement in Fairlawn Area, WBS No, 5-000035-0186-4
Location: City of Houston, Texas
Sample Depth {ft) Moisture Atterberg Limits {2) No. 200 Undrained Shear Strength :
Boring Content Sieve Dry Density Forvane
No. From To Soit Classification {9%) LL PL Pt (%) (pch H.P [tsf} {tsf} U.C. {tsf} :
B-1 1} 0.3 Asphalt Pavement
0.3 2 Fat Clay {CH) 37 73 22 85 0.3% 0.5 0.47
2 4 Fat Clay [CH) 30 0.46 0.5
b B b WFAE Clay (CHY e e B2 e e e D46 e 05
[ 8 Fat Clay [CH) 28 91 0.6% 0.75
8 10 Fat Clay {CH) 24 0.85 0e
10 12 Fat Clay {CH) 23 1.08 112
12 14 Fat Clay {CH) 22 0.93 1
14 16 Fat Clay {CH} 23 15 1.5
B-2 0 0.3 Asphalt Pavement
03 2 Fat Clay (CH} 14 1.3 1.5
2 4 Fat Clay (CH) 15 039 3.5
4 [ Fat Clay (CH) 26 &7 21 99 0.78 0.88 1.07
6 8 Fat Clay (CH) 31 0.56 0.62
8 Can Fat Clay {CH) 35 0.78 0.88
0 f 12 . Fat Clay (CH} 29 031 0.38
12 14 -1, - FatClay (CH) 24 86 0.78 0.88
14 16 . © Fat Clay [CH) ] 0.93 1
B-3 0 .. 03 Asphalt Pavement :
0.3 Z Silty Sand (5M) i9 22
2 4 Fat Clay {CH) 25 0.69 0.75
4 6 Fat Clay {CH) 23 55 21 98 0.62 0.75 0.76
[ . 8 Fat Clay {CH) 25 0.78 0.88
8 10 Fat Clay (CH} 23 0.46 0.5
B-4 0 0.3 Asphalt Pavement
03 0.8 Concrete Pavement
0.8 2 Fat Clay (CH) 25 0.31 0.38
2 4 Fat Clay (CH) 25 0.85 0.88
4 ] Fat Clay {CH) 25 0.78 0.88
6 8 Fat Clay {CH) 27 €0 21 104 0.62 0.75 0.96
8 10 Fat Clay (CH) 20 0.46 ¢.5
B-5 0 0.9 Asphalt Pavement .
0.9 2 Fat Clay (CH) 33 0.39 0.5
2 4 Fat Clay (CH) 25 &5 20 97 0.46 0.5 0.85
4 [} Fat Clay (CH) 31 038 0.5
6 8 Fat Clay {CH) 23 92 .4 132
8 10 Fat Clay [CH) 29 0.69 0.75
B-6 o 0.8 Asphait Pavement
0.8 2 Fat Clay {CH) 25 .69 0.75
2 4 Fat Clay {CH) 29 0.69 0.75
4 6 Fat Clay {CH} 27 g1 0.26 0.5
& 2 Fat Clay (CH} 28 0.56 0.62
] 10 Fat Clay (CH) 21 57 20 106 0.93 1 1.11
10 12 Fat Clay (CH) 19 0.93 1
12 14 Fat Clay (CH) 21 0.93 1
14 16 Fat Clay (CH) 17 15 15
B-7 o] 0.8 Asphalt Pavement
08 12 Fat Clay (CH) 22 0.93 1
2 2 Fat Clay {CH) 21 g3 116 125
4 2 Fat Clay {CH) 24 0.93 1
G 2 Fat Clay (CH) 23 67 21 99 0.69 0.75 .66
8 2 fFat Clay (CH) 25 1.18 1.25
B-8 0 0.3 Asphalt Pavement
3.3 2 Fat Clay (CH} 28 826 116 1.25
2 4 Fat Clay (CH) 30 0.78 0.88
4 6 Fat Clay (CH) 22 1.5 1.5
6 8 Fat Clay (CH) ] 0.69 0.75
3 10 Fat Clay (CH) a3 10 22 S0 1.08 1.12 0.9
10 12 Fat Clay [CH) 27 0.93 1
12 14 Fat Clay (CH) ] 0.69 0.75
14 16 Fat Llay [CH) 24 .62 0.75
PLATE A-80




Summary of Laborafory Tests

Project: Proposed Water Line Replacement in Fairtawn Area, WBS No. S-000035-0186-4 -
Lecation: City of Houston, Yexas

Sample Depth (ft} Meoisture Atterberg Limits (%) No. 200 Undrained Shear Strength
Boring Content Sieve Dry Density Torvane
No. From To Soil Classification {95} LL PL Pl %} {pcf) H.P {tsf] (tsf) U.C. (tsf}
B-9 L] 0.3 Asphalt Pavement
0.3 0.8 Concrete Pavement
0.8 2 Fat Clay (CH) 27 0.738 0.88
e d i e B FAECIAY[CHY o o] e B [P s PRI
4 6 Fat Clay {CH) 23 0.93 112
6 8 Lean Clay (CL) 26 85 0.78 1
2 10 Fat Clay (CH} 26 0.62 0.75
10 12 Fat Clay (CH) 26 15 15
12 14 Fat Clay (CH) 27 42 18 102 15 1.5 0.57
13 16 Fat Clay (CH) 20 15 1.5
16 17 Fat Clay [CH) 22 0.56 .62
B-i¢ 0 03 Asphalt Pavement
0.3 0.8 Concrete Pavement
0.8 2 Lean Clay (Ct} 10 0.69 0.75
2 4 Fat Clay {CH) 22 0.56 0.62
4 6 Fat Clay (CH} 21 81 23 114 0.62 0.75 0.81
6 8 Fat Clay [CH) 15 0.69 Q.75
8 10 Fat Clay {CH) 15 0.78 0.88
10 12 Eat Clay (CH} 17 .46 0.5
12 14 Fat Clay (CH) 14 0.23 0.25
14 16 Fat Clay {CH) 18 0.38 0.5
B-11 0 03 Asphalt Pavement
03 2 Lean Clay (CL) 19 43 18 101 1.5 15 134
2 4 Fat Clay {CH) 17 0.48 0.5
a4 [ Fat Clay {CH) ral 0.69 75
6 8 Fat Clay (CH} 23 0.93 1
3 10 Fat Clay (CH) 16 Q.62 0.75
B-12 0 03 Asphalt Pavement
03 2 Fat Clay (CH} 14 0.85 0.88
2 4 Fat Clay (CH) 14 0.78 0.88
4 6 Fat Clay {CH) 16 70 21 104 0.62 Q.75 0.66
[ 8 Fat Clay {CH) 22 0.78 .88
8 10 Fat Clay (CH) 23 92 046 05
B-13 0 03 Asphalt Pavement
0.3 2 Fat Clay (CH) <23 1.01 1.12
z 4 Fat Clay (CH} 25 0.62 0.69
4 6 Fat Clay (CH) 27 74 23 102 0.68 0.75 0.93
& 8 Fat Clay {CH) 24 0.85 0.9
8 10 Fat Clay (CH) 26 0.69 .75
10 12 Fat Clay (CH) 18 1.5 15
12 14 Fat Clay {CH) 18 i5 15
14 14 Fat Clay {CH) 18 0.85 0.88
B-14 0 0.3 Asphzlt Pavement
0.3 2 Fat Clay (CH) 26 81 0.56 0.62
2 4 Fat Clay {CH) 27 0.56 0.62
4 & Fat Clay {CH) 24 &4 21 100 0.62 Q.75 113
-] 8 Fat Clay (CH} 26 0.46 0.5
8 16 Fat Clay (CH) 2% .69 0.75
B-15 0 0.3 Asphalt Pavement
o3 17 Fat Clay {CH) 21 1.08 112
2 2 Fat Clay [CH} 25 0.69 .75
4 2 Fat Clay {CH) 23 66 21 101 1.24 1.35 1.45
& 2 Fat Clay {CH) 26 045 0.5
8 2 Fat Clay (CH}) 31 38 1.08 112

PLATE A-61




Summary of Laboratory Tests

Project: Proposed Water Line Replacement in Fairlawn Area, WBS No. S-000035-0186-4
Location: City of Rouston, Texas

Sample Bepth (ft) Moisture | atterberg Limits (%) | No- 200 Undrained Shear Strength
Boring Content Sieve Dry Density Torvane
No. From To Soil Classification {25) iL PL Pl {9%) {pcf) H.P (tsf) {tsf) U.C. {tsf}
B-15 0 0.3 Asphalt Pavement
0.3 0.8 Concrete Pavement
0.8 2 Lean Clay {CL} 34 0.85 0.88
o s ) Fatlay{cH) .35 f.ee b2 ] g e 015 25 A s
4 6 Fat Clay (CH) 34 15 0.25
6 8 Fat Clay (CH) 34 39 0.15 0.25
8 10 Lean Clay {CL) 19 0.85 0.88
B-17 0 0.3 Asphalt Pavernent
0.3 0.8 Concrete Pavement
0.8 2 Lean Ctay (CL) 38 0.78 0.88
2 4 Fat Clay {CH} 30 0.46 0.5
4 -] Fat Clay {CH) 25 0.69 0.75
[ 8 Fat Clay {CH) 33 93 0.62 0.75
8 10 Lean Clay (CL) 21 1.08 112
10 12 Lean Clay {CL) 17 43 138 112 1.5 15 196
12 14 Lean Clay {CE) 13 15 i5 .
14 16 Lean Clay (CL) 15 15 15 R
16 17 Lean Clay (CL) 12 1.5 15
B-18 0 0.4 Asphalt Pavement
04 0.7 Concrete Pavement
0.7 2 Fat Clay (CH) 25 57 20 1.08 112
2 4 Fat Clay (CH) 26 : 0.46 05 .
4 [ Fat Clay {CH} 25 89 o6 0.39 - bS5 . 0.61
[ 8 Fat Clay {CH) 25 0.39 0.5
8 10 Lean Clay {CL) 16 0.69 G.75
B-19 4] 1 Asphalt Pavement
1 2 Fat Clay (CH} 11 15 1.5
. 2 4 Fat Clay {CH) 16 1.16 1.25
' 4 6 Fat Clay {CH) 18 51 18 112 0.69 0.75 1.71
i 6 8 Lean Clay (CL) 19 0.78 0.88
8 10 Lean Clay (CL) 17 15 1.5
8-20 0 0.9 Asphalt Pavement
09 2 Lean Clay {CL) 12 1.5 1.5
2 4 Lean {lay (CL) 14 87 i5 15
4 & Fat Ciay (CH) 15 0.78 0.88
6 -] Lean Clay {CL) 16 28 i5 110 093 .95 076
3 10 Lean Clay (CL} 17 0.93 0.95
B-21 [+ 049 Asphalt Pavement
c.9 2 Sitty Sand (SM) 9
2 q Fat Clay {CH} 28 g4 0.62 0.75
4 6 Fat Clay {CH) 29 93 046 0.5 0.81
& B Fat Clay (CH) 28 71 22 Q.85 0.88
8 10 Fat Clay (CH) 22 093 1
B-22 0 0.9 Asphait Pavement
0.9 2 Fat Clay {CH) 20 15 15
2 4 Fat Clay (CH) 23 71 23 100 0.93 1 1.5
4 6 Fat Clay (CH) 26 0.78 .85
6 8 Fat Clay (CH) 29 90 0.6% 0.85 )
8 10 Fat Clay (CH) 21 1.5 15

PLATE A-62




Summary of Laboratory Tests
Project: Proposed Water Line Replacernent in Fairlawn Area, WBS No. $-000035-0186-4 :
Location: City of Houston, Texas
Sample Depth (ft) Moisture Atterberg Limits (%} No. 200 Undrained Shear Strength
Boring Content Sieve Dry Density Torvane
No. From To Soil Classification {2%) LL PL 5] (%) {peh) H.P {tsf) {tsh) U.C. (tsf}
B-23 0 0.9 Asphalt Pavement
0.8 2 Silty Sand {SM) 5 26
2 4 Fat Clay {CH) 25 1.08 112
- Y N SN PR DR --Fatclay(GH)------------- 2 Jon T b g i ] e b g e T
6 3 Fat Clay (CH} 30 92 0.46 0.5 0.67
2 10 Fat Clay (CH) 21 1.32 15
8-24 ¢} .5 Concrete Pavement
0.5 2 Fat Clay {CH) 25 0.69 0.75
2 4 Eean Clay {CL) 17 48 18 114 1.5 1.5 233 .
4 6 Fat Clay (CH} 18 15 15 )
] 8 Fat Clay {CH) 22 89 15 15 5
8 10 Fat Clay {CH) 21 15 1.5
B-25 [ 0.5 Concrete Pavement X
0.5 2 Fat Clay (CH) 23 1.01 112
2 4 Fat Clay (CH) 19 1 1.25
4 [ Fat Clay (CH) 22 . R 116 1.25
& g Fat Chay {CH] 19 57 20 [T o] 109 15 15 218
8 10 Fat Clay {CH) 19 - 15 1.5
B-26 0 0.3 Asphalt Pavement
0.3 0.3 Concrete Pavement
3.8 2 Fat Clay (CH} 24 0.62 0.75
2 4 Fat Clay {CH) 21 ' o 0.69 0.75
4 [ Fat Clay {CH) 21 56 - 20 111 1.24 1.25 211
6 8 Fat Clay {CH) 17 ’ 0.85 0.88
8 10 Fat Clay {CH) 13 E 86 1.5 15
B-27 ¢ 0.3 Asphait Pavement
03 0.8 Concrete Pavernent
0.8 2 Fat Clay {CH) 24 88 .09 0.75
2 4 Fat Clay {(CH) 20 0.69 0.75
4 3] Fat Clay (CH) 25 55 20 102 0.93 1 1.58 v
6 8 Fat Clay [CH) 21 15 15 .
g 10 Fat Clay (CH} 22 15 15
B-28 0 03 Asphalt Pavement
0.3 0.8 Concrete Pavement 15 1.08 1.12
0.8 2 Fat Clay {CH) 20 51 20 108 0.78 0.88 1.3
2 4 Fat Clay (CH) 19 0.78 0.88
4 6 Fat Clay (CH} 17 87 0.69 0.88
6 8 Fat Clay [CH) 11 0.69 0.88 5
8 10 Fat Clay {CH) 5
B-29 0 03 Asphalt Pavement
0.3 1 Concrete Pavement
i 2 Fat Clay (CH) 1% 106 1.01 1.22 1.08
2 4 Lean Clay (CL) 22 a7 18 031 0.38
4 6 Lean Clay {CL} 18 0.31 0.38
& 8 tean Clay {CL} 22 0.69 Q.75
8 iG Lean Clay {C1) 23 88 0.69 Q.75
B-30 1] ¢.3 Asphalt Pavement
0.3 8 Concrete Pavement
0.8 2 Fat Clay (CH) 19 15 5
2 4 Fat Ciay (CH) 19 g0 1.5 15 -
4 6 tean Clay {CL) 12 15 15 -
6 8 Fat Clay {CH) 22 66 2 132 15
8 10 Fat Clay {CH) 16 1.01 1.12 3
PLATE A-63




Summary of Laboratory Tests

Project: Proposed Water Line Replacement in fairlawn Area, W8S No. 5-000035-0186-4
Location: City of Houston, Texas

Sample Depth (ft} Moisture Atterkerg Limits (%) No. 200 Undrained Shear Strength
Boring Content Sieve Dry Density Torvane
No. From Te Soil Clgssification {%) 13 PL Pi (%) {pch) H.P (tsf) (tsf) U.C. (1sf)
B-31 0 0.6 Asphalt Pavernent
G.6 2 Fat Clay {CH) 22 1.01 1.32
2 4 Fat Clay (CH) 21 1.08 112
4. =3 ---Fat-clav{CH]- SRS PR i IR B T Rt EECT ¥ FI] FRTTTRRR RSP — RSN 1) SN OS[BS
[ 8 Fat Clay [CH) i7 0.78 .83
2 ¢ Lean Clay {CL) 17 47 19 0.69 .75
10 32 Lean Clay {CL) 15 0.78 0.88
12 14 Fat Clay {CH) 25 101 1.5 1.5 2.68
14 15 Fat Clay (CH} 30 15 1.5
B-32 0 0.3 Asphatlt Pavement
03 0.8 Concrete Pavement
0.8 2 Fat Clay (CH) 18 L5 1.5
2 4 fat Clay {CH) 20 53 20 111 132 1.5 2.46
4 & Fat Clay (CH) 20 1.24 125
6 8 Fat Clay (CH) 22 105 15 1.5 232
1 10 Fat Clay (CH} 22 25 15 1.5
B-33 0 037}  -Asphalt Pavement
0.3 05 | Concrete Pavement
0.9 2 Fat Clay {CH) 20 15 1.5
2 4 Fat Clay {CH) 17 1.5 1.5
4 6 Fat Clay {CH} 20 56 20 108 101 112 1.34
6 8 Fat Clay (CH) 23 0.78 0.88
. 8 10 Fat Clay (CH) 20 a5 15 1.5
B-34 0 0.3 Asphalt Pavement
3 .| 08 Concrete Pavement
0.8 2 Fat Clay With Sand {CH) 20 L5 1.5
/ 2 4 Fat Clay With Sand {CH) 16 83 15 15
. 4 6 Fat Ciay (CH) 18 1.08 15
!.\ " 6 8 Fat Clay (CH) 20 52 19 112 0.69 0.75 134
- 8 i} Fat Clay (CH) 19 1.5 15
10 12 Fat Clay {CH) 20 15 1.5
12 14 Fat Clay {CH) 17 15 15
14 16 Fat Clay {CH} 19 1.5 15
8-35 0 0.3 Asphalt Pavement
03 0.8 Concrete Pavement
0.8 2 Fat Clay With Sard (CH) 22 78 101 1.5
z 4 Fat Clay With Sand (CH) 19 101 1.5
L) [ Lean Clay {CL) 18 49 19 102 1.24 15 1.74
6 8 Lean Clay {CL) 16 i5 15
8 10 Lean Clay (CL) 18 0.62 0.75%
B-36 o 03 Asphailt Pavement
0.3 0.7 Concrete Pavermnent
0.7 2 Fat Clay (CH) 22 88 0.93 1
2 4 Fat Clay (CH) 25 0.3% 0.5
4 6 Fat Clay {CH) 20 1.16 1.25
a9 8 Fat Clay {CH) i8 55 21 110 1.01 112 1.75
8 10 Fat Clay {CH} 21 1.08 1.12

PLATE A-64




Summary of Laboratory Tests
Project: Proposed Water Line Replacement in Fairlawn Area, WBS No. 5-000035-8186-4
Location: City of Houston, Texas
Sample Depth {ft) Moisture Atterberg Limits {%} No. 200 Undrained Shear Strength
Boring ) Content Sieve Dry Density Torvane
No. From To Soil Classification {25) LL PL Pl (%} {pcf) H.P {tsf) {tsf} U.C. {ish)
B-37 0 03 Asphalt Pavement
0.3 0.7 Concrete Pavement
G7 2 Fat Clay (CH} 20 0.93 i
4 6 Fat Clay [CH} 22 a0 0.78 0.88
6 8 Fat Clay {CH) 29 Q.56 0.62
8 10 Lean Clay (CL} 20 48 19 107 1.5 1.5 1.4
10 12 Fat Clay (CH) 20 15 15
12 14 Fat Clay (CH) 21 1.5 15
14 16 Fat Clay (CH) 21 132 1.5
B-38 0 0.3 Asphalt Pavement
0.3 0.8 Concrete Pavement
0.8 2 Fat Clay {CH) 16 1.5 1.5
2 4 Fat Clay {CH) 20 64 22 109 15 1.5 3.26
4 6 Fat Clay {CH}) 16 15 15
6 8 1ean Clay With Sand {CL} 17 1.24 1.25
8 10 Lean Clay with Sand {CL} 14 81 15 1.5
B-39 0 0.3 Asphalt Pavement
0.3 03 Conerete Pavement
0.8 2 Fat Clay (CH) 20 1.08 112
2 4 Fat Clay (CH) 19 1.24 125
4 ) Fat Clay (CH) 17 92 15 1.5
6 8 Fat Clay [CH)} 17 15 15
8 10 Fat Clay {CH) 24 0.46 0.5
10 12 Fat Clay {CH) 19 56 20 1.5 1.5 .76
12 14 Fat Clay {CH) 19 1.14 125
i4 15 Fat Clay {CH) 19 0.85 0.88
B-4¢ 0 03 Asphalt Pavement
0.3 0.5 Concrete Pavement
0.8 12 Fat Clay (CH) 20 1.01 1.12
2 4 Fat Clay [CH) 20 0.93 1
4 6 Fat Clay {CH) 20 90 1.08 112
& 8 Fat Clay (CH) 20 1.08 112
8 10 Fat Clay (CR) 18 57 20 110 1.5 15 2.29
10 12 Fat Clay {CH) 16 1.5 1.5
12 14 Fat Clay (CH) 21 1.5 15
14 15 Fat Clay [CH) 21 1.5 1.5
B-41 0 03 Asphait Pavement
0.3 0.8 Concrete Pavement
08 2 Fat Clay {CH) 15 1.5 1.5
2 4 £at Clay {CH) 15 1.5 1.5
4 6 Fat Clay (CH) 16 1.5 1.5
6 8 Fat Clay (CH} 20 54 19 115 15 1.5 3.53
8 10 Fat Clay (CH} 26 15 1.5
B-42 0 0.3 Asphailt Pavement
0.3 0.7 Concrete Pavement
0.7 2 Fat Clay (CH) 15 1.5 1.5.
2 4 Fat Clay {CH) 14 52 19 115 1.5 i5 3.22
4 6 Lean Clay (CL) 10 15 1.5
] 8 Fat Clay (CH) i5 1.5 1.5
8 10 Fat Clay {CH) 25 1.5 15
PLATE A-85




Summary of Laboratory Tests

Project: Proposed Water Line Replacement in Fairtawn Area, W8S No. 5-000035-0186-4
Location: City of Houston, Texas

Sample Depth {ft) Moisture | atterberg Limits (%) | No. 200 Undrained Shear Strength
Boring Content Sieve Dry Density Torvane
Na. From To Soil Classification {96} LL PL PI {%6) {pcf) H.P {tsf) {tsf} U.C. {tsf}
B-43 0 0.2 Asphalt Pavement
0.2 06 Concrete Pavement
06 2 Fat Clay {CH) 20 0.85 0.38
cZ [ A FaLCaY (CHY B B 8 o g | g e
4 [ Fat Clay [CH) 19 093 1
& 8 Fat Clay {CH) 18 58 20 109 1.32 1.38 2.1
3 10 iean Clay (CL) 22 162 0.75
B-44 0 03 Asphalt Pavement
03 08 Concrete Pavemeant
0.3 b Fat Clay {CH) 25 1.08 112
2 4 Fat Clay [CH} 20 0.93 1
4 6 Fat Clay {CH) 21 55 21 107 0.78 .88 1.46
6 8 Fat Clay {CH) 19 15 1.5
8 10 Lean Clay (CL) 19 .69 0.75
10 12 Fat Clay (CH) 30 0.78 0.88
12 14 Fat Clay {CH) 28 1.08 112
14 15 Fat Clay (CH) 23 0.93 1
B-45 4] 0.3 Asphait Pavement
03 0.8 Concrete Pavement
0.8 2 Fat Clay With Sand {CH) 25 093 1
z 4 Fat Clay With Sand (CH) 21 81 0.62 0.75
4 6 Fat Clay With Sand {CH) 24 0.69 0.75
6 8 Fat Clay With Sand {CH) 22 58 21 0.78 0.88
8 10 Lean Clay [CL) 21 103 0.6% Q.75 0.84
B-46 G 0.9 Asphalt Pavernent
0.9 2 Fat Clay {CH) 26 1.5 15
2 & Fat Clay (CR} 18 54 0 i12 15 1.5 244
4 ] Lean Clay (CL} 7 15 1.5
G 8 Lean Clay {CL) 19 48 1.5 1.5
8 10 Lean Clay (CL) 23 0.85 0.88 .
B-47 4] 0.3 Asphalt Pavement :
03 0.8 Concrete Pavement "
0.8 2 Fat Clay (CH) 21 85 0.69 0.75
z 4 Fat Clay (CH) 17 1.08 1.2
4 6 Lean Clay {CL) 14 43 18 116 15 15 2.38
6 8 Fat Clay {CH) 18 1.5 15
8 10 Fat Clay (CH} 19 0.85 0.88
B-48 14 0.5 Lencrete Pavement
0.5 2 Fat Clay With Sand {CH) 23 0.69 0.75
2 4 Fat Clay With Sand (CH) 18 51 19 110 0.93 1 1.33
4 ] Fat Clay With Sand {(CH) 21 . 0.46 0.5
6 8 Fat {lay With Sand (CH) i7 82 .69 .75
8 10 Fat Clay With Sand {CH} 17 0.56 0.62
B-49 0 0.6 Concrete Pavement
0.6 2 Fat Clay With Sand (CH) 19 0.93 1
2 4 Fat Clay With Sand (CH) 15 84 1.24 1.25
4 4 Fat Clay With Sand (CH) 15 1.5 15
6 8 Lean Clay (CL) 16 42 18 113 15 1.5 1.73
8 10 Fat Clay (CH) 21 15 1.5

PLATE A-66




APPENDIX B

Piezometer Installation and Abandonment Report

GEOTECH ENGINEERING AND TESTING




Well Report: Tracking #:367966

Page 1 of 3

(" ' STATE OF TEXAS WELL REPORT for ‘Tracking #367966
Owner:  Geotech Engineering and Testing Owner Well # B-2,PZ-1
Address: 800 Victoria Dr. Grid #: 65-22-5

Houston , TX 77043
Well 5710 Heiser RD (Fairlawn Area) Latitude:  29°40'ST"N_
Location: Houston, TX
Well Harris Longitude: 095° 18'42" W
County:
Elevation: No Data GPS Brand Used: MageHan GPS
Typeof  New Well Proposed Use: Monitor
Worl: :
Drilling Date: Started: 7/3/2014
' Completed: 7/3/2014

Diameter of Hole: Diameter: 6 in From Surface To 16 ft
Drilling Method:  Other: flight auger

Borehole Other: 20/40 sand

- Completion:
Annular Seal Ist Interval: From 16 ft to 4 ft with 6,sand (#sacks and material)
Data: 2nd Interval: From 4 ft to 2 ft with 1,bent. chip (#sacks and material)

3rd Interval: From 2 ft to 0 ft with .5, cement (#sacks and material)

Method Used: hand mix
Cemented By: MEDI

Distance to Septic Field or other Concentrated Contamination: No Data

Distance to Property Line: No Data
Method of Verification: No Data
Approved by Variance: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Pata

Type Of Pump: No Data
Well Tests: No Data

file://Z A\WINAPPS\WORD\Soil14\14-319E- COH\Well Report Tracking # 367966-PZ-1 ... 8/14/2014




Well Report: Tracking #:367966 | Page 2 of 3

Water Quality: Type of Water: No Data
Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No Data

Certification The driller certified that the driller drilled this well {(or the well was drilled
Data: under the drilier's direct supervision) and that each and all of the statements

required items will result in the log(s) being returned for completion and

resubmittal.
Company Mathers Environmental Drilling, Inc.
Information: 12243 B. FM 529

Houston , TX 77041

Driller License 54308
Number:

Licensed Well Shawn Mathers
Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING
CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the
person for whom the well was drilled) to keep information in Well Reports
confidential. The Department shall hold the contents of the well log confidential and
not a matter of public record if it receives, by certified mail, a written request to do so
from the owner.

Please include the report's Tracking number (Tracking #367966) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION CASING, BLANK PIPE & WELL SCREEN

file://ZAWINAPPS\WORD\S0ii14\14-319E- COH\Well Report Tracking # 367966-PZ-1 ...  8/14/2014
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Well Report: Tracking #:367966 ' Page 3 of 3

MATERIAL DATA
From (ft) To (ft) Description Dia. New/Used  Type Setting
0 - 16 clay, brown From/To

2 new sch. 40 pvc screen 16 - 6 0.010 slot
2 new sch. 40 pve riser 6 -0

file://Z\WINAPPS\WORD\S0il14\14-319E- COH\Well Report Tracking # 367966-PZ-1 ... 8/14/2014




Well Report: Tracking #:367967 , Page 1 of 3

STATE OF TEXAS WELL REPORT for Tracking #367967
Owner: Geotech Engineering and Testing Owner Well #: B-17,PZ-2
Address: 800 Victoria Dr. Grid #: 65-22-5
Houston , TX 77043

| Well 6300 Fairlawn (Fairlawn Arca)  Latitude: 29°40'34" N
Location: Houston , TX
Well Harris Longitude: 095°18' 51" W
County:
Elevation: No Data GPS Brand Used: Magellan GPS
Type of New Well Proposed Use: Monitor
Work:

Drilling Date: Started: 7/3/2014
Completed: 7/3/2014

Diameter of Hole: Diameter; 6 in From Surface To 17 ft

Drnlling Method:  Other: flight auger

Borehole Other: 20/40 sand

Completion:

Annular Seal Ist Interval: From 17 ft to 5 ft with 5,sand (#sacks and material)
Data: 2nd Interval: From 5 ft to 2 ft with 1,bent. chip (#sacks and material)

3rd Interval: From 2 ft to 0 ft with .5, cement (#sacks and material)
Method Used: hand mix

Cemented By: MEDI

Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

Approved by Variance: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data

Type Of Pump: No Data
Well Tests: No Data

file://Z\WINAPPSYWORDASoil14\14-319E- COH\Well Report Tracking # 367967-PZ-2 ... 8/14/2014




Well Report: Tracking #:367967 Page 2 of 3

Water Quality: Type of Water: No Data
Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No Data

Certification The driller certified that the driller drilled this well (or the well was drilled
Data: under the driller's direct supervision) and that each and all of the statements

required items will result in the log(s) being returned for completion and

resubmittal.
Company Mathers Environmental Drilling, Inc.
Information: 12243 B.FM 529

Houston , TX 77041

Driller License 54308
Number:

Licensed Well Shawn Mathers
Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration -
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING
CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the
person for whom the well was drilled) to keep information in Well Reports
confidential. The Department shall hold the contents of the well log confidential and
not a matter of public record if it receives, by certified mail, a written request to do so
from the owner.

Please include the report's Tracking number (Tracking #367967) on your written request.
Texas Department of Licensing & Regulation
P.O. Box 12157

Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION CASING, BLANK PIPE & WELL SCREEN

fle://ZAWINAPPS\WORD\S 01l 14\14-319E- COH\Well Report Tracking # 367967-PZ-2 ... 8/14/2014




Well Report: Tracking #:367967 Page 3 of 3
MATERIAL DATA
From (ft) To (ft) Description Dia. New/Used  Type Setting
0 - 17 clay, brown From/To

2 new sch. 40 pvc screen 17 - 7 0.010 slot

2 new sch. 40 pve riser 7- 0

file://ZAWINAPPS\WORD\S0il14\14-319E- COH\Well Report Tracking # 367967-PZ-2 ...
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Well Report: Tracking #:367968 Page 1 0of3

STATE OF TEXAS WELL REPORT for Tracking #367968
Owner:  Geotech Engineering and Testing Owner Well #: B-37.PZ-3
Address: 800 Victoria Dr. Grid #: 65-22-5

Houston , TX 77043
Well 6300 Fairlawn (Fairlawn Area)  Latitude: 29°40'34" N
| Location: “Howston , TX

Well Harris Longitude: 095° 18" 19" W
County:
Elevation: No Data GPS Brand Used: Magellan GPS
Type of New Well Proposed Use: Moaitor
Work: :

Drilling Date: Started: 7/3/2014
. Completed: 7/3/2014

Diameter of Hole: Diameter: 6 in From Surface To 17 ft

Drilling Method: ~ Other: flight auger

Borehole Other: 20/40 sand

Completion:

Annular Seal 1st Interval: From 17 ft to 5 ft with 5,sand (#sacks and material)
Data; 2nd Interval: From 5 ft to 2 ft with 1,bent. chip (#sacks and material)

3rd Interval: From 2 ft to 0 ft with .5, cement (#sacks and material)
Method Used: hand mix

Cemented By: MEDI

Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

Approved by Variance: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump:  No Data
Well Tests: No Data
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Well Report: Tracking #:367968 , Page 2 of 3

Water Quality: Type of Water: No Data
Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable
constituents: No Data

Certification The dnller certified that the driller drilled this well (or the well was drilled
Data: under the driller's direct supervision) and that each and all of the statements

~hereinarc true and correct. The driller uiiderstood that failire fo complete the

required items will result in the log(s) being returned for completion and

resubmittal.
Company Mathers Environmental Drilling, Inc.
Information: 12243 B. FM 529

Houston , TX 77041

Driller License 54308
Number:

Licensed Well Shawn Mathers
Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING
CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the
person for whom the well was drilled) to keep information in Well Reports
confidential. The Department shall hold the contents of the well log confidential and
not a matter of public record if it receives, by certified mail, a written request to do so
from the owner.

Please include the report's Tracking number (Tracking #367968) on your written request.
‘Texas Department of Licensing & Regulation
P.O. Box 12157

Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION CASING, BLANK PIPE & WELL SCREEN
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Well Report: Tracking #:367968 Page 3 of 3

MATERIAL DATA
From (ft) To (ft) Description Dia. New/Used  Type Setting -
0 - 17 clay, brown From/To -

2 new sch. 40 pve screen 17 - 7 0.010 slot
2 new sch. 40 pve riser 7-0
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Plugging Report: Tracking #:96167 Page 1 of 2

STATE OF TEXAS PLUGGING REPORT for Tracking #96167

Owner:  Geotech Eng. and Testing Owner Well #: PZ-1
Address: 800 Victoria Dr. Grid #: 65-22-5
Houston , TX
Well 5710 Heiser RD Latitude: 240 s7TN
A Tocation: “HOSEO T TX — ~ = e e
Well Harris Longitude: 095° 18' 42" W
County:

GPS Brand Used: Magellan GPS

Well Monitor
Type:

HISTORICAL DATA ON WELL TO BE PLUGGED
Original Well Driller:  Shawn Mathers

Driller's License 54308
Number of Original
) Well Driller:
(. Date Well Drilled: ~ 7/3/2014
Well Report Tracking 367966
Number:

Diameter of Borehole: 6 inches

Total Depth of 16 feet
Borehole:

Date Well Plugged: 8/7/2014

Person Actually Shawn Mathers
Performing Plugging
Operation:

License Number of 54308
Plugging Operator:

Plugging Method: Tremmie pipe cement from bottom to top.
Plugging Variance #:  No Data

Casing Left Data: Ist Interval: 2 inches diameter, From 0 ft to 0 ft
2nd Interval: No Data
3rd Interval: No Data

Cement/Bentonite 1st Interval: From 16 ft to 0 ft; Sack(s)/type of cement used: 2,cement
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Plugging Report: Tracking #:96167 Page2 of 2

Plugs Placed in Well:  2nd Interval: No Data
3rd Interval: No Data
4th Interval: No Data
5th Interval: No Data

Certification Data: The plug installer certified that the plug installer plugged this well (or the
well was plugged under the plug installer's direct supervision)and that . |
each and all of the statements herein are true and correct. The plug
installer understood that failure to complete the required items will result
in the Jog(s) being returned for completion and resubmittal,

Company Information: Mathers Environmental Drilling, Inc.
12243 B. FM 329
Houston , TX 77041

Plug Installer License 54308
Number:

Licensed Plug Installer Shawn Mathers
Signature:

Registered Plug No Data
Installer Apprentice
Signature:

Apprentice No Data
Registration Number:

Plugging Method No Data
Comments:

Please include the plugging report's tracking number (Tracking #961 67) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880
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Plugging Report: Tracking #:96166 Page 1 of 2

STATE OF TEXAS PLUGGING REPORT for Tracking #96166

Owner:  Geotech Eng. and Testing Owner Well #; PZ-2
Address: 800 Victoria Dr. Grid #: 65-22-5

Houston , TX
Well 6300 Fairlawn Latitude: 29°40'34"N
Well Harris Longitude: 095° 18' 51" W
County:

GPS Brand Used: Magellan GPS

Well Moanitor
Type:

HISTORICAL DATA ON WELL TO BE PLUGGED
Original Well Driller:  Shawn Mathers

Driller's License 54308
Number of Original

Well Driller:

Date Well Drilled: 7/3/2014
Well Report Tracking 367967
Number:

Diameter of Borehole: 6 inches

Total Depth of 17 feet
Borehole:

Date Well Plugged: 8/7/2014

Person Actually Shawn Mathers
Performing Plugging
Operation:

License Number of 54308
Plugging Operator:

Plugging Method: Tremmie pipe cement from bottom to top.
Plugging Variance #:  No Data

Casing Left Data: Ist Interval: 2 inches diameter, From 0 ft to 0 ft
2nd Interval: No Data
3rd Interval: No Data

Cement/Bentonite Ist Interval: From 17 ft to 0 ft; Sack(s)/type of cement used: 2,cement
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Plugging Report: Tracking #:96166 Page 2 of 2

p. Plugs Placed in Well:  2nd Interval: No Data
N 3rd Interval: No Data
4th Interval: No Data
5th Interval: No Data

Certification Data: The plug installer certified that the plug installer plugged this well (or the :
well was plugged under the plug installer's direct supervision) and that |

~each and all of the statements herein are true and correct. The plug
installer understood that failure to complete the required items will result
in the log(s) being returned for completion and resubmittal.

Company Information: Mathers Environmental Drilling, Inc.
12243 B. FM 529
Houston , TX 77041

Plug Installer License 54308
Number:

Licensed Plug Installer Shawn Mathers
Signature:

Registered Plug No Data
Installer Apprentice
Signature:

Apprentice No Data
(- Registration Number:

Plugging Method No Data
Comments:

Please include the piugging report's tracking number (Tracking #96166) on your written request.

Texas Department of Licensing & Regulation &
P.O. Box 12157

Austin, TX 78711

(512) 463-7880 %
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Plugging Report: Tracking #:96165 Page 1 of 2

STATE OF TEXAS PLUGGING REPORT for Tracking #96165

Owner:  Geotech Eng. and Testing Owner Well #: PZ-3
Address: 800 Victoria Dr. Grid #: 65-22-5

Houston , TX
Well 6300 Fairlawn Latitude: 29°40"34" N
Well Harris Longitude: 095°18' 19" W
County:

GPS Brand Used: Magellan GPS

Weil Monitor
Type:

HISTORICAL DATA ON WELL TO BE PLUGGED
Omnginal Well Driller:  Shawn Mathers

Driller's License 54308
Number of Original
7 Well Driller:
{5 Date Well Drilled: ~ 7/3/2014
Well Report Tracking 367968
Number:

Diameter of Borehole: 6 inches

Total Depth of 17 feet
Borehole:

Date Well Plugged: 8/7/2014

Person Actually Shawn Mathers
Performing Plugging
Operation:

License Number of 54308
Plugging Operator:

Plugging Method: Tremmie pipe cement from bottom to top.
Plugging Variance #:  No Data

Casing Left Data: Ist Interval: 2 inches diameter, From 0 ft to 0 ft
2nd Interval: No Data
3rd Interval: No Data

Cement/Bentonite Ist Interval: From 17 ft to 0 ft; Sack(s)/type of cement used: 2,cement
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Plugging Report: Tracking #:96165

Page 2 of 2

P Plugs Placed in Well:  2nd Interval: No Data
s 3rd Interval: No Data
4th Interval: No Data
Sth Interval: No Data
Certification Data: The plug mstaller certified that the plug installer plugged this well (or the
well was plugged under the plug installer's direct supervision) and that |
- each and all of the statements herem are true and correct. The plug
mstaller understood that failure to complete the required items will result
in the log(s) being returned for completion and resubmittal.
Company Information: Mathers Environmental Drifling, Inc.
12243 B. FM 529
Houston , TX 77041
Plug Installer License = 54308
Number: e
Licensed Plug Installer - Shawn Mathers
Signature:
Registered Plug " No Data
Installer Apprentice
Signature:
Apprentice No Data
f:x - Registration Number:
w Plugging Method No Data
Comments:

e e e

Please include the plugging report's tracking number (Tracking #96165) on your written request.
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PROJECT PICTURES
Project No. 14-319E

P-1 (A Picture of Project Alignment along Heiser Street)

P-2 (A Picture of Drilling Operation and Traffic Control at Northdale Street)

GEOTECH ENGINEERING AND TESTING




PROJECT PICTURES
Project No. 14-319E

P-3 (A Picture of Piezometer Installation)

P-4 (A Picture of Grouting using Tremie Method along Northdale Street)

GEOTECH ENGINEERING AND TESTING
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OSHA SOIL CLASSIFICATION

General

Occupational Safety and Health Administration (OSHA) has required a trench protective system for
trenches deeper than five-ft. Trenches that are deeper than five-ft, should be shored, sheeted, braced or
laid back to a stable slope, or some other appropriate means of protection should be provided where
workers might be exposed to moving ground or caving. OSHA developed a soil classification system to
be used as a guideline in determining protective requirements for trench excavations.

OSHA classification system categorizes the soil and rock in four types based on shear strength and
stability. These classifications are summarized in the following report sections.

Stable Rock

Means natural solid mineral matter that can be excavated with vertical sides and remain intact while
exposed.

Type A Soil

Means cohesive soils with an unconfined compressive strength of 1.5-ton per square foot (tsf) or greater.
Examples of cohesive soils are: clay, silty clay, sandy clay, clay loam, silty clay loam, sandy clay loam,
caliche and hardpan. No soil is Type A if:

o) The soil is fissured; or

o] The soil is subject to vibration from heavy traffic, pile driving or similar effects; or

o] The soil has been previously disturbed; or

o] The soil is part of a slope, layered system where the layers dip into the excavation on a

slope of 4(h): 1(v) or greater; or

o] The material is subject to other factors that would require it to be classified as a less
stable material.

Type B Soil
o] Cohesive soil with an unconfined compressive strength greater than 0.5 tsf but less than
1.5 tsf; or
o] Granular cohesionless soils including: angular gravel, silt, silt loam, sandy loam, and in
some case, silty clay loam and sandy clay loam; or
o] Previously disturbed soils except those which would otherwise be classified as Type C
soil; or
(o] Soil that meets the unconfined compressive strength or cementation requirements for
Type A, but is fissured or subject to vibration; or
Project No. 14-319E 1
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o] Dry rock that is not stable; or

o] Material that is part of a sloped, layered system where the layers dip into the excavation
on a slope less steep than 4(h): 1(v), but only if the material would otherwise be classified
as Type B.

Type C Soil

o] Cohesive soil with an unconfined compressive strength of 0.5 tsf or less; or

o] Granular soils including gravel, sand, and loamy sand; or

o] Submerged soil or soil from which water is freely seeping; or

o] Submerged rock that is not stable; or

o] Materials in a sloped, layered system where the layers dip into the excavation on a slope

4 (h) : 1(v) or steeper.

Under the assumption that appropriate groundwater control measures are carried out, and the
groundwater table, if present, is lowered and maintained at least 3 feet below the excavation depths, the
stable cohesive soils (CL) & (CH), with unconfined compressive strength greater than 0.5 tsf, are
classified as OSHA soil Type “B”. The granular soils, which are less stable, are classified as OSHA soil
Type “C”.

Based on our geotechnical exploration and laboratory test results details of soil classifications at each
boring are summarized below:

OSHA SOIL TYPE

Boring No. Rar?;ﬂg, ft Soil Type OSHA Soil Classification

B-1 0-6 Fat Clay (CH)

6-16 Fat Clay (CH) B

B-2 0-2 Fat Clay (CH) B

2-4 Fat Clay (CH) C

4-10 Fat Clay (CH) B

10 - 12 Fat Clay (CH) C

12-16 Fat Clay (CH) B

B-3 0-2 Silty Sand (SM) C

2-8 Fat Clay (CH) B

8-10 Fat Clay (CH) C
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Depth

Boring No. Range ), ft Soil Type OSHA Soil Classification

B-4 0-2 Fat Clay (CH)

2-8 Fat Clay (CH) B

8-10 Fat Clay (CH) C

B-5 0-2 Fat Clay (CH) C

2-4 Fat Clay (CH) B

4-6 Fat Clay (CH) C

6-10 Fat Clay (CH) B

B-6 0-4 Fat Clay (CH) B

4-6 Fat Clay (CH) C

6-16 Fat Clay (CH) B

B-7 0-10 Fat Clay (CH) B

B-8 0-16 Fat Clay (CH) B

B-9 0-12 Fat Clay (CH) B

12-14 Lean Clay (CL) B

14 - 17 Fat Clay (CH) B

B-10 0-2 Lean Clay (CL) B

2-10 Fat Clay (CH) B

10-16 Fat Clay (CH) C

B-11 0-2 Lean Clay (CL) B

2-4 Fat Clay (CH) C

4-10 Fat Clay (CH) B

B-12 0-8 Fat Clay (CH) B

8-10 Fat Clay (CH) C

B-13 0-16 Fat Clay (CH) B

B-14 0-6 Fat Clay (CH) B

6-8 Fat Clay (CH) C

8-10 Fat Clay (CH) B
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Depth

Boring No. Range ), ft Soil Type OSHA Soil Classification

B-15 0-6 Fat Clay (CH) B
6-8 Fat Clay (CH) C

8-10 Fat Clay (CH) B

B-16 0-2 Lean Clay (CL) B
2-8 Fat Clay (CH) C

8-10 Lean Clay (CL) B

B-17 0-2 Lean Clay (CL) B
2-4 Fat Clay (CH) C

4-8 Fat Clay (CH) B

8-15 Lean Clay (CL) B

15-17 Lean Clay (CL) C

B-18 0-2 Fat Clay (CH) B
2-4 Fat Clay (CH) C

4-6 Fat Clay (CH) B

6-8 Fat Clay (CH) C

8-10 Lean Clay (CL) B

B-19 0-6 Fat Clay (CH) B
6-10 Lean Clay (CL) B

B-20 0-4 Lean Clay (CL) B
4-6 Fat Clay (CH) B

6-10 Lean Clay (CL) B

B-21 0-2 Silty Sand (SM) C
2-10 Fat Clay (CH) B

B-22 0-10 Fat Clay (CH) B
B-23 0-2 Silty Sand (SM) C
2-10 Fat Clay (CH) B

B-24 0-2 Fat Clay (CH) B
2-4 Lean Clay (CL) B

4-10 Fat Clay (CH) B
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Depth

Boring No. Range ), ft Soil Type OSHA Soil Classification
B-25 0-10 Fat Clay (CH) B
B-26 0-10 Fat Clay (CH) B
B-27 0-10 Fat Clay (CH) B
B-28 0-10 Fat Clay (CH) B
B-29 0-2 Fat Clay (CH) B

2-6 Lean Clay (CL) C

6-10 Lean Clay (CL) B

B-30 0-4 Fat Clay (CH) B
4-6 Lean Clay (CL) B

6-10 Fat Clay (CH) B

B-31 0-8 Fat Clay (CH) B
8-12 Lean Clay (CL) B

12 -15 Fat Clay (CH) B

B-32 0-10 Fat Clay (CH) B
B-33 0-10 Fat Clay (CH) B
B-34 0-4 Fat Clay With Sand (CH) B
4-16 Fat Clay (CH) B

B-35 0-4 Fat Clay With Sand (CH) B
4-10 Lean Clay (CL) B

B-36 0-2 Fat Clay (CH) B
2-4 Fat Clay (CH) C

4-10 Fat Clay (CH) B

B-37 0-8 Fat Clay (CH) B
8-10 Lean Clay (CL) B

10-16 Fat Clay (CH) B

B-38 0-6 Fat Clay (CH) B
6-10 Lean Clay With Sand (CL) B
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Depth

Boring No. Range ), ft Soil Type OSHA Soil Classification

B-39 0-8 Fat Clay (CH) B
8-10 Fat Clay (CH) C

10-15 Fat Clay (CH) B

B-40 0-15 Fat Clay (CH) B
B-41 0-10 Fat Clay (CH) B
B-42 0-4 Fat Clay (CH) B
4-6 Lean Clay (CL) B

6 - 10 Fat Clay (CH) B

B-43 0-8 Fat Clay (CH) B
8-10 Lean Clay (CL) B

B-44 0-8 Fat Clay (CH) B
8-10 Lean Clay (CL) B

10-15 Fat Clay (CH) C

B-45 0-8 Fat Clay With Sand (CH) B
8-10 Lean Clay (CL) B

B-46 0-4 Fat Clay (CH) B
4-10 Lean Clay (CL) B

B-47 0-4 Fat Clay (CH) B
4-6 Lean Clay (CL) B

6 - 10 Fat Clay (CH) B

B-48 0-4 Fat Clay With Sand (CH) B
4-6 Fat Clay With Sand (CH) C

6-10 Fat Clay With Sand (CH) B

B-49 0-6 Fat Clay With Sand (CH) B
6-8 Lean Clay (CL) B

8-10 Fat Clay (CH) B
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Depth

Boring No. Range ), ft Soil Type OSHA Soil Classification

B-1* 0-4 Lean Clay (CL)

4-8 Lean Clay (CL) C

8-11 Fat Clay (CH) B

11-16 Fat Clay (CH) C

16 - 25 Silty Sand (SM) C

B-23* 0-10 Fat Clay (CH) B

B-37* 0-2 Fill: Fat Clay (CH) B

2-4 Fat Clay (CH) C

4-10 Fat Clay (CH) B

B-38* 0-2 Lean Clay (CL) B

2-10 Fat Clay (CH) B

B-39* 0-8 Fat Clay (CH) B

8-15 Lean Clay (CL) B

B-59* 0-2 Fat Clay (CH) C

2-15 Fat Clay (CH) B

Note: 1. Refer to each boring log for soils stratigraphy
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