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EXECUTIVE SUMMARY

The report submitted herein presents the results of Aviles Engineering Corporation’s (AEC) geotechnical
investigation for the City of Houston’s (COH) proposed drainage and paving improvements for the
Southpark and Southcrest areas, in Houston, Texas (Houston Key Map 534P and T). Based on information
provided by IDS Engineering Group (IDS), the proposed improvements include installation of storm
sewers, sanitary sewers, and waterlines, as well as reconstruction of residential streets. The invert depths of
the underground utilities range from 4.5 to 13 feet below grade and will be installed primarily by open cut
method. Plan and profile drawings of the proposed underground utilities were not available at the time this
report was prepared.

1. Subsurface Soil Conditions: A generalized subsurface profile along the underground utility
alignments is presented on Plates B-1 through B-13, in Appendix B.

Southcrest Area: Based on Borings B-1 through B-9, the subsurface conditions in the Southcrest
area generally consists of firm to hard lean/fat clay (CL/CH) from the ground surface to the boring
termination depths of 15 to 20 feet below existing grade. Approximately 6 feet of stiff to very stiff
fat clay (CH) fill was encountered at the ground surface in Borings B-1 and B-2. Approximately 2
feet of silt (ML) was encountered at a depth of 18 feet in Boring B-4 and approximately 4 feet of
medium dense poorly graded sand/clayey sand (SP-SM/SC) was encountered at a depth of 12 feet
in Boring B-9.

Southpark Area: Based on Borings B-10 through B-26, the subsurface conditions in the Southpark
area generally consists of firm to hard lean/fat clay (CL/CH) from the ground surface to the boring
termination depths of 5 to 30 feet below existing grade. Approximately 2 feet of stabilized clay fill
was encountered at the ground surface of Borings B-20 through B-23, B-25, and B-26.
Approximately 2 feet of medium dense poorly graded sand with silt (SP-SM) was encountered at a
depth of 14 feet in Boring B-11 and approximately 10 feet of medium dense poorly graded
sand/clayey sand (SP-SM/SC) was encountered at a depth of 10 feet in Boring B-12.

2. Subsurface Soil Properties: The subsurface clayey soils have moderate to very high plasticity, with
liquid limits (LL) ranging from 32 to 92, and plasticity indices (PI) ranging from 15 to 68. High
plasticity clays can undergo significant volume changes due to seasonal changes in moisture
contents. The cohesive soils encountered are classified as “CL” and “CH” type soils and granular
soils were classified as “SC”, “SP-SM”, and “ML” in accordance with ASTM D 2487.

3. Groundwater Conditions: Groundwater was encountered at a depth of 12 to 19 feet below grade
during drilling in Borings B-4, B-9, and B-12. Ground water was not encountered in the remaining
borings during drilling. After completion of drilling, Borings B-4, B-8, B-14, and B-24 were
converted to piezometers.
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EXECUTIVE SUMMARY (cont.)

4. Geologic Hazards: AEC’s staff geologist performed a preliminary fault investigation that included a
review of available literature, aerial photographs, public maps and limited field observations.
According to the published map "Principal Surface Faults of the Houston Central Metropolitan
Area (after O’Neill and Van Siclen, with addition by C. Norman, 2004)”, there do not appear to be
any mapped surface faults at the Southpark/Southcrest Drainage Improvement area (project area).

Limited field observations were made at the project site and surrounding area by AEC’s Senior
Geologist for evidence of faulting. Most of the pavement damage in the project area does not
appear to be related to faulting, however, two features observed on Southbank Street may be related
to faulting. One feature is a linear break in the road on Southbank Street just north of its
intersection with Southgood Street. A second linear rupture which may be related to faulting was
observed crossing Southbank Street between Southville Street and Southlark Street. Whether these
two rupture features crossing Southbank are due to faulting or some other process is difficult to
determine given the general condition of the road and lack of continuation of the ruptures much
beyond the road pavement. If the features are due to faulting, it appears based on the observations
that they are fairly limited in extent.

No evidences of faulting were observed throughout the remaining portion of the project area and
surrounding area.

5. Hazardous Materials: No signs of visual staining or odors were encountered during field drilling or
during processing of the soil samples in the laboratory.

6. Design parameters and recommendations for installation of underground utilities by open cut
method are presented in Sections 5.1 and 5.2 of this report.

7. Design parameters and recommendations for concrete pavement reconstruction are presented in
Section 5.3 of this report.

This Executive Summary is intended as a summary of the investigation and should not be used without the
full text of this report.

1i
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GEOTECHNICAL INVESTIGATION

CITY OF HOUSTON
SOUTHPARK AND SOUTHCREST AREA
DRAINAGE AND PAVING IMPROVEMENTS
COH WBS NO. M-000277-0001-3
HOUSTON, TEXAS

1.0 INTRODUCTION

1.1 General

The report submitted herein presents the results of Aviles Engineering Corporation’s (AEC) geotechnical
investigation for the City of Houston’s (COH) proposed drainage and paving improvements for the
Southpark and Southcrest areas, in Houston, Texas (Houston Key Map 534P and T). A vicinity map is
presented on Plate A-1, in Appendix A. Based on information provided by IDS Engineering Group (IDS),
the proposed improvements include installation of storm sewers, sanitary sewers, and waterlines, as well as
reconstruction of residential streets. The invert depths of the underground utilities range from 4.5 to 13 feet
below grade and will be installed primarily by open cut method. Plan and profile drawings of the proposed

underground utilities were not available at the time this report was prepared.

1.2 Authorization

The geotechnical investigation was authorized on May 14, 2012 by IDS Engineering Group, Inc. (formerly
Pate Engineers) via Professional Services Agreement, based on AEC’s proposal G2011-03-05R2, dated
March 23, 2012.

1.3 Purpose and Scope

The purpose of this geotechnical investigation is to evaluate the subsurface soil conditions along the
alignment and develop geotechnical engineering recommendations for design and construction of
underground utilities by open cut method, as well as concrete pavement residential street reconstruction.

The scope of this geotechnical investigation is summarized below:
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2.0

2.1

The subsurface exploration consisted of drilling and sampling a total of 26 soil borings ranging from 5 to 30
feet below existing grade. The boring locations are shown on the Boring Location Plan on Plates A-2a and
A-2b, in Appendix A. The total drilling footage is 420 feet. Boring survey data was provided by IDS and
is presented on the boring logs. Plan and profile drawings of the underground utilities were not available at
the time this report was prepared. The boring designations and depths and proposed underground utility

invert depths are presented in Table 1 below. AEC notes that the invert depths provided by IDS are

1.
2.
3.
4.

5.

SUBSURFACE EXPLORATION

Soil Borings

Drilling and sampling 26 geotechnical borings, ranging from 5 to 30 feet below existing grade;
Soil laboratory testing on selected soil samples;
Engineering analyses and recommendations for the installation of underground utilities by open cut

method, including loadings on pipes, bedding, lateral earth pressure parameters, trench stability, and
backfill requirements;
Engineering analyses and recommendations for the design of rigid pavement, including pavement
thickness and subgrade preparation;
Construction recommendations for installation of underground utilities by open cut methods, as well
as rigid pavements.

approximate and may be subject to change once plan and profile drawings are available.

Table 1. Boring Number and Depth

Boring No Street Boring Insill"(:%)sg(tih“) Piezometer
: Depth (ft) near Boring (ff) Depth (ft)

B-1 Southcrest 15 5.1 --
B-2 Southcrest 15 7.1 --
B-3 Southcrest 20 9.0 --

B-4 (PZ-1) Southridge 20 8.5 20
B-5 Southridge 20 8.5 --
B-6 Southridge 15 6.4 --
B-7 Southridge 15 6.4 --

B-8 (PZ-2) Crestville 15 6.9 15
B-9 Southlea 16 6.6 --
B-10 Cresthill 10 5.7 --
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. Proposed .

Boring No. Street D]:;trllln(%t) ::;:Igo]:;?gﬂz(flt)) I;;ZZpOtIlllle(:;f)r
B-11 Southmund 16 7.5 --
B-12 Southmund 20 9.3 --
B-13 Southmund 25 11.2 --

B-14 (PZ-3) | Cherbourg 30 13 25
B-15 Southville 25 104 --
B-16 Southville 20 8.8 --
B-17 Southbank 15 8.5 --
B-18 Southville 15 7.2 --
B-19 Southville 10 5.6 --
B-20 Southington 15 8.4 --
B-21 Southington 15 5.9 -
B-22 Southgood 5 -- --
B-23 Southgood 15 7.4 --

B-24(PZ-4) | Southbank 15 8.4 15
B-25 Southford 15 7.2 --
B-26 Southford 5 - --

Note: (1) Plan and profile drawings are not available, the proposed invert depths provided are
approximate.

Existing concrete pavement at Borings B-9 through B-26 was first cut with a core barrel prior to field
drilling. The field drilling was performed with a truck-mounted drilling rig primarily using dry auger
method, and then using wet rotary method once water-bearing granular soils were encountered or the
borings began to cave in. Undisturbed samples of cohesive soils were obtained from the borings by pushing
3-inch diameter thin-wall, seamless steel Shelby tube samplers in general accordance with ASTM D 1587.
Granular soils were sampled with a 2-inch split-barrel sampler in accordance with ASTM D 1586.
Standard Penetration Test resistance (N) values were recorded for the granular soils as “Blows per Foot”
and are shown on the boring logs. Strength of the cohesive soils was estimated in the field using a hand
penetrometer. The undisturbed samples of cohesive soils were extruded mechanically from the core barrels
in the field and wrapped in aluminum foil; all samples were sealed in plastic bags to reduce moisture loss
and disturbance. The samples were then placed in core boxes and transported to the AEC laboratory for

testing and further study. Bore holes were grouted with cement-bentonite upon completion of drilling
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except for Borings B-1, B-8, B-14, and B-24 which were converted to piezometers. Existing pavement was

patched with non-shrink grout.

3.0 LABORATORY TESTING PROGRAM

Soil laboratory testing was performed by AEC personnel. Samples from the borings were examined and
classified in the laboratory by a technician under the supervision of a geotechnical engineer. Laboratory
tests were performed on selected soil samples in order to evaluate the engineering properties of the
foundation soils in accordance with applicable ASTM Standards. Atterberg limits, moisture contents,
percent passing a No. 200 sieve, and dry unit weight tests were performed on typical samples to establish
the index properties and confirm field classification of the subsurface soils. Strength properties of cohesive
soils were determined by means of unconfined compression (UC) and undrained-unconsolidated (UU)
triaxial tests performed on undisturbed samples. The test results are presented on the boring logs. Details
of the soils encountered in the borings are presented on Plates A-3 through A-28, in Appendix A. A key to
the boring logs, classification of soils for engineering purposes, terms used on boring logs, and reference

ASTM Standards for laboratory testing are presented on Plates A-29 through A-32, in Appendix A.

4.0 SITE CONDITIONS

Based on our site visit, the Southpark and Southcrest areas are residential neighborhoods; the roads of the
Southcrest area are primarily asphalt and the roads of the Southpark area are primarily concrete (with
asphalt overlay on some streets). In general, existing pavement is in poor condition, except for some
roadways (along Southington, Southgood, and Southford Street) that have recently been repaved. A

summary of existing pavement sections encountered in our borings is presented in Table 2 below.

Table 2. Existing Pavement Encountered at Pavement Borings

B(;\f(i:lg Street Pavement Section
B-1 Southcrest 7 asphalt, 177 shell, sand, and gravel base
B-2 Southcrest 7 asphalt, 17 stabilized shell, sand, and gravel base
B-3 Southcrest 8” asphalt, 16” stabilized shell, sand, and gravel base
B4 Southridge 9” asphalt, 14” stabilized shell, sand, and gravel base
B-5 Southridge 8” asphalt, 14” stabilized shell, sand, and gravel base
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B(l)\f(l:lg Street Pavement Section
B-6 Southridge 9” asphalt, 15” stabilized shell, sand, and gravel base
B-7 Southridge 9” asphalt, 15” stabilized shell, sand, and gravel base
B-8 Crestville 7 asphalt, 17 stabilized shell, sand, and gravel base
B-9 Southlea 6.25” concrete
B-10 Cresthill 2” asphalt, 5.5 concrete
B-11 Southmund 1.5 asphalt, 5.5” concrete
B-12 Southmund 2” asphalt, 5.25” concrete
B-13 Southmund 2” asphalt, 5.25” concrete
B-14 Cherbourg 2” asphalt, 4.5” concrete
B-15 Southville 1.25” asphalt, 5” concrete
B-16 Southville 2.25” asphalt, 8” concrete
B-17 Southbank 2” asphalt, 6” concrete
B-18 Southville 2” asphalt, 7 concrete
B-19 Southville 2.5 asphalt, 4” concrete
B-20 Southington 8.75” concrete
B-21 Southington 9” concrete
B-22 Southgood 6.75” concrete
B-23 Southgood 6.5” concrete
B-24 Southbank 0.5 asphalt, 5.75” concrete
B-25 Southford 6.5” concrete
B-26 Southford 6.5” concrete
4.1 Subsurface Conditions

A generalized subsurface profile along the utility alignments is presented on Plates B-1 through B-13, in
Appendix B. Pipe inverts are not included on the soil profiles since profile drawings of the proposed

underground utilities were not available at the time this report was prepared.

Southcrest Area: Based on Borings B-1 through B-9, the subsurface conditions in the Southcrest area

generally consists of firm to hard lean/fat clay (CL/CH) from the ground surface to the boring termination
depths of 15 to 20 feet below existing grade. Approximately 6 feet of stiff to very stiff fat clay (CH) fill

was encountered at the ground surface in Borings B-1 and B-2. Approximately 2 feet of silt (ML) was



B

ENGINEERING CORP.

encountered at a depth of 18 feet in Boring B-4 and approximately 4 feet of medium dense poorly graded

sand/clayey sand (SP-SM/SC) was encountered at a depth of 12 feet in Boring B-9.

Southpark Area: Based on Borings B-10 through B-26, the subsurface conditions in the Southpark area

generally consists of firm to hard lean/fat clay (CL/CH) from the ground surface to the boring termination
depths of 5 to 30 feet below existing grade. Approximately 2 feet of stabilized clay fill was encountered at
the ground surface of Borings B-20 through B-23, B-25, and B-26. Approximately 2 feet of medium dense
poorly graded sand with silt (SP-SM) was encountered at a depth of 14 feet in Boring B-11 and
approximately 10 feet of medium dense poorly graded sand/clayey sand (SP-SM/SC) was encountered at a
depth of 10 feet in Boring B-12.

Subsurface Soil Properties: The subsurface clayey soils have moderate to very high plasticity, with liquid

limits (LL) ranging from 32 to 92, and plasticity indices (PI) ranging from 15 to 68. High plasticity clays
can undergo significant volume changes due to seasonal changes in moisture contents. The cohesive soils
encountered are classified as “CL” and “CH” type soils and granular soils were classified as “SC”, “SP-
SM”, and “ML” in accordance with ASTM D 2487. “CH” soils undergo significant volume changes due to
seasonal changes in soil moisture contents. “CL” type soils with lower LL (less than 40) and PI (less than
20) generally do not undergo significant volume changes with changes in moisture content. However,
“CL” soils with LL approaching 50 and PI greater than 20 essentially behave as “CH” soils and could

undergo significant volume changes. Slickensides were encountered in the fat clays.

Groundwater Conditions: Groundwater was encountered at a depth of 12 to 19 feet below grade during

drilling in Borings B-4, B-9, and B-12. Ground water was not encountered in the remaining borings during
drilling. After completion of drilling, Borings B-4, B-8, B-14, and B-24 were converted to piezometers.
Piezometer details are presented on Plates B-14 through B-17, in Appendix B. Detailed groundwater levels

are summarized in Table 3. Piezometer installation and plugging reports are presented in Appendix E.

Table 3. Groundwater Depths below Existing Ground Surface

Groundwater
Borin Depth Groundwater
. Date g P Depth 15 min. | Groundwater Depth in
Boring No. . Depth Encountered o .
Drilled . rye after Initial Piezometer (ft)
(ft) during Drilling
Encounter (ft)
(ft)
B-1 6/18/12 15 Dry Dry -
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Boring Groll;lslc)ltv;;ater Groundwatf:r )
Boring No. D.ate Depth Encountered Depth 15.rf11n. Groupdwater Depth in
Drilled (t) during Drilling after Initial Piezometer (ft)
(t) Encounter (ft)
B-2 6/25/12 | 15 Dry Dry -
B-3 6/18/12 | 20 Dry Dry -
B-4 (PZ-1) | 6/18/12 | 20 19 Dry 128 o)
B-5 6/18/12 | 20 Dry Dry -
B-6 6/18/12 | 15 Dry Dry -
B-7 6/18/12 | 15 Dry Dry -
B-8 (PZ-2) | 6/25/12 | 15 Dry Dry oy (g//2297//1122))
B-9 6/25/12 | 16 12 7.4 -
B-10 | 62512 | 10 Dry Dry -
B-11 | 62512 | 16 Dry Dry -
B-12 | 62512 | 20 17 - -
B-13 | 62512 | 25 Dry Dry -
B-14 (PZ-3)| 6/26/12 | 30 Dry Dry oy ((2//397’/1122))
B-15 | 6726112 | 25 Dry Dry -
B-16 | 6/26/12 | 20 Dry Dry -
B-17 | 626/12 | 15 Dry Dry -
B-18 | 62712 | 15 Dry Dry -
B-19 | 626112 | 10 Dry Dry -
B20 | 626112 | 15 Dry Dry -
B21 | 626112 | 15 Dry Dry -
B22 | 62712 | 5 Dry Dry -
B23 | 6112 | 15 Dry Dry -
B-24 (PZ-4)| 62712 | 15 Dry Dry oy ((2//397’/1122))
B25 | 62712 | 15 Dry Dry -
B26 | 62712 | 15 Dry Dry -

The information in this report summarizes conditions found on the dates the borings were drilled. It should
be noted that our groundwater observations are short-term; groundwater depths and subsurface soil
moisture contents will vary with environmental variations such as frequency and magnitude of rainfall and

the time of year when construction is in progress.
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4.2 Geologic Faults

AEC’s staff geologist performed a preliminary fault investigation that included a review of available
literature, aerial photographs, public maps and limited field observations. According to the published map
"Principal Surface Faults of the Houston Central Metropolitan Area (after O’Neill and Van Siclen, with
addition by C. Norman, 2004)”, there do not appear to be any mapped surface faults at the
Southpark/Southcrest Drainage Improvement area (project area). The closest fault to the project area is an
unnamed fault associated with the Mykawa Salt Dome and the fault is located approximately 3 miles south-

southeast of the southernmost street (Southford Street) of the project area.

Limited field observations were made at the project site and surrounding area by AEC’s Senior Geologist
for evidence of faulting. The pavement of the streets in the project area are commonly fractured including
open fractures or shattered. The most severe damage appears to be to the pavement of Southbank Street
between Southgood and Southmund Streets. Most of the pavement damage in the project area does not
appear to be related to faulting, however, two features observed on Southbank Street may be related to
faulting. One feature is a linear break in the road on Southbank Street just north of its intersection with
Southgood Street. The feature crosses Southbank Street at an angle and there is about a 4 to 5 inch
difference in elevation across the rupture in the road. The lower elevation is on the south side of the rupture.
There are also large pavement fractures extending outward north-south from the rupture and paralleling the
length of the road. The rupture feature extends eastward from the road about 20 feet through a driveway to a
garage but cannot be observed west of the road. A portion of the driveway has been recently replaced but is
developing a crack in line with the rupture in the road. A swell in the pavement in the driveway is also

visible in line with the road rupture and the garage has a slight tilt to the south.

A second linear rupture which may be related to faulting was observed crossing Southbank Street between
Southville Street and Southlark Street. The elevation change across the rupture is about 4 inches with the
lower side on the north side of the rupture. This feature was not observed extending either east or west of

the road.

Whether these two rupture features crossing Southbank are due to faulting or some other process is difficult

to determine given the general condition of the road and lack of continuation of the ruptures much beyond
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the road pavement. If the features are due to faulting, it appears based on the observations that they are

fairly limited in extent.

No evidences of faulting were observed throughout the remaining portion of the project area and

surrounding area.

Limitations: The preliminary fault investigation provided in this report is limited to a review of literature,
aerial photographs and maps and our limited field observations, and distances are scaled from maps. Faults
may exist in the project site or surrounding area which are not identified in this preliminary fault
investigation due to the following reasons: not observed during the reconnaissance due to limitations of the
scope of work and cost; the presence of obscuring vegetation and environmental features; modification of
the land surface by human activities; and lack of documentation in the literature. Subsurface faults may
also be present which do not currently have surface expressions. Identification of these faults is beyond the

scope of work for this project.
4.3 Hazardous Materials

No signs of visual staining or odors were encountered during field drilling or during processing of the soil

samples in the laboratory.
44 Subsurface Variations

It should be emphasized that: (i) at any given time, groundwater depths can vary from location to location,
and (ii) at any given location, groundwater depths can change with time. Groundwater depths will vary
with seasonal rainfall and other climatic/environmental events. Subsurface conditions may vary away from

and between the boring locations.

Clay soils in the Houston area typically have secondary features such as slickensides and contain sand/silt
seams/lenses/layers/pockets. It should be noted that the information in the boring logs is based on 3-inch
diameter soil samples which were obtained continuously at intervals of 2 feet in the top 20 feet of the
borings, then at intervals of 5 feet thereafter to the boring termination depths. A detailed description of the

soil secondary features may not have been obtained due to the small sample size and sampling interval
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between the samples. Therefore, while a boring log shows some soil secondary features, it should not be

assumed that the features are absent where not indicated on the boring logs.

5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS

Based on information provided by IDS, the proposed improvements include installation of storm sewers,
sanitary sewers, and waterlines, as well as reconstruction of residential streets. The invert depths of the
underground utilities range from 4.5 to 13 feet below grade and will be installed primarily by open cut
method. Plan and profile drawings of the proposed underground utilities were not available at the time this

report was prepared.

5.1 Geotechnical Parameters for Underground Utilities

Recommended geotechnical parameters for the subsurface soils along the alignment to be used for design of
underground utilities are presented on Plates C-1a through C-1c, in Appendix C. The design values are
based on the results of field and laboratory test data on individual boring logs as well as our experience. It
should be noted that because of the variable nature of soil stratigraphy, soil types and properties along the
alignment or at locations away from a particular boring may vary substantially.

5.2 Installation of Underground Ultilities by Open-Cut Method

Underground utilities installed by open-cut methods should be installed in accordance with Section 02317

of the 2011 City of Houston Standard Construction Specifications (COHSCS).

5.2.1 Loadings on Pipes

Underground utilities support the weight of the soil and water above the crown, as well as roadway traffic

and any structures that exist above the utilities.

Earth Loads: For underground utilities to be installed using open cut methods, the vertical soil load W, can

be calculated as the larger of the two values from Equations (1) and (3):
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W, = CyyBS Equation (1)
Cy = [l-e ™ BoyoKRpy Equation (2)
v = y8H Equation (3)

where: W, = trench fill load, in pounds per linear foot (1b/ft);
Cyq = trench load coefficient, see Plate C-2, in Appendix C;
Y = effective unit weight of soil over the conduit, in pounds per cubic foot (pcf);
By = trench width at top of the conduit < 1.5 B, (ft);
B. = outside diameter of the conduit (ft);

H = variable height of fill (ft);

when the height of fill above the top of the conduit H. >2 By, H = H;, (height of fill
above the middle of the conduit). When H, < 2 By, H varies over the height of the
conduit; and

0.1650 maximum for sand and gravel,

0.1500 maximum for saturated top soil,

0.1300 maximum for ordinary clay,

0.1100 maximum for saturated clay.

Kw’

When underground conduits are located below groundwater, the total vertical dead loads should include the

weight of the projected volume of water above the conduits.

Traffic Loads: The vertical stress on top of an underground conduit, p;. (psf), resulting from traffic loads
(from a H-20 or HS-20 truck) can be obtained from Plate C-3, in Appendix C. The live load on top of the

underground conduit can be calculated from Equation (4):

W= pB Equation (4)

where: W = live load on the top of the conduit (Ib/ft);
p. = vertical stress (on the top of the conduit) resulting from traffic loads (psf);
B. = outside diameter of the conduit, (ft);

Lateral Loads: The lateral soil pressure p; can be calculated from Equation (5); hydrostatic pressure should

be added, if applicable.

p = 050Hy+py) Equation (5)
where: H; = height of fill above the center of the conduit (ft);
v = effective unit weight of soil over the conduit (pcf);

Ps vertical pressure on conduit resulting from traffic and/or construction equipment (psf).
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5.2.2 Trench Stability

Cohesive soils in the Houston area contain many secondary features which affect trench stability, including
sand seams and slickensides. Slickensides are shiny weak failure planes which are commonly present in fat
clays; such clays often fail along these weak planes when they are not laterally supported, such as in an
open excavation. The Contractor should not assume that slickensides and sand seams/layers/pockets are

absent where not indicated on the logs.

The Contractor should be responsible for designing, constructing and maintaining safe excavations. The

excavations should not cause any distress to existing structures.

Trenches 20 feet and Deeper: OSHA requires that shoring or bracing for trenches 20 feet and deeper be

specifically designed by a licensed professional engineer.

Trenches Less than 20 Feet Deep: Trench excavations that are less than 20 feet deep may be shored, sheeted

and braced, or laid back to a stable slope for the safety of workers, the general public, and adjacent
structures, except for excavations which are less than 5 feet deep and verified by a competent person to
have no cave-in potential. The excavation and trenching should be in accordance with Occupational Safety
and Health Administration (OSHA), Safety and Health Regulations, 29 CFR, Part 1926. Recommended
OSHA soil types for trench design for existing soils can be found on Plates C-1a through C-1c, in Appendix
C. Fill soils are considered OSHA Class ‘C’; submerged cohesive soils should also be considered OSHA

Class ‘C’, unless they are dewatered first.

Critical Height is defined as the height a slope will stand unsupported for a short time; in cohesive soils, it
is used to estimate the maximum depth of open-cuts at given side slopes. Critical Height may be calculated
based on the soil cohesion. Values for various slopes and cohesion are shown on Plate D-1, in Appendix D.

Cautions listed below should be exercised in use of Critical Height applications:

1. No more than 50 percent of the Critical Height computed should be used for vertical slopes.
Unsupported vertical slopes are not recommended where granular soils or soils that will slough
when not laterally supported are encountered within the excavation depth.

2. If the soil at the surface is dry to the point where tension cracks occur, any water in the crack will
increase the lateral pressure considerably. In addition, if tension cracks occur, no cohesion should
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be assumed for the soils within the depth of the crack. The depth of the first waler should not
exceed the depth of the potential tension crack. Struts should be installed before lateral
displacement occurs.

3. Shoring should be provided for excavations where limited space precludes adequate side slopes,
e.g., where granular soils will not stand on stable slopes and/or for deep open cuts.

4. All excavation, trenching and shoring should be designed and constructed by qualified
professionals in accordance with OSHA requirements.

The maximum (steepest) allowable slopes for OSHA Soil Types for excavations less than 20 feet are

presented on Plate D-2, in Appendix D.
If limited space is available for the required open trench side slopes, the space required for the slope can be
reduced by using a combination of bracing and open cut as illustrated on Plate D-3, in Appendix D.

Guidelines for bracing and calculating bracing stress are presented below.

Computation of Bracing Pressures: The following method can be used for calculating earth pressure against

bracing for open cuts. Lateral pressure resulting from construction equipment, traffic loads, or other
surcharge should be taken into account by adding the equivalent uniformly distributed surcharge to the
design lateral pressure. Hydrostatic pressure, if any, should also be considered. The active earth pressure at
depth z can be determined by Equation (6). The design soil parameters for trench bracing design are

presented on Plates C-1a through C-1c, in Appendix C.

Po=(q,+M +7'hy)Ka— 26\/K_a +r.h Equation (6)
where: p, = active earth pressure (psf);

qs = uniform surcharge pressure (psf);

Y. Y =  wetunit weight and buoyant unit weight of soil (pcf);

h; = depth from ground surface to groundwater table (ft);

h, = z-h;, depth from groundwater table to the point under consideration (ft);

z = depth below ground surface for the point under consideration (ft);

K, = coefficient of active earth pressure;

¢ = cohesion of clayey soils (psf); c can be omitted conservatively;

Y» = unit weight of water, 62.4 pcf.

Pressure distribution for the practical design of struts in open cuts for clays and sands are illustrated on

Plates D-4 through D-6, in Appendix D.
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Bottom Stability: In open-cuts, it is necessary to consider the possibility of the bottom failing by heaving,

due to the removal of the weight of excavated soil. Heaving typically occurs in soft plastic clays when the
excavation depth is sufficiently deep enough to cause the surrounding soil to displace vertically due to
bearing capacity failure of the soil beneath the excavation bottom, with a corresponding upward movement
of the soils in the bottom of the excavation. In fat and lean clays, heave normally does not occur unless the
ratio of Critical Height to Depth of Cut approaches one. In very sandy and silty lean clays and granular
soils, heave can occur if an artificially large head of water is created due to installation of impervious
sheeting while bracing the cut. This can be mitigated if groundwater is lowered below the excavation by
dewatering the area. Guidelines for evaluating bottom stability in clay soils are presented on Plate D-7, in

Appendix D.

Based on the invert depths provided in Table 1 of Section 2.1 and Table 3 of Section 4.1 of this report, open
cut excavations could encounter ground water within the pipe bedding zone in the vicinity of Boring B-9.
If the excavation extends below groundwater and the soils at or near the bottom of the excavation are
mainly sands or silts, the bottom can fail by blow-out (boiling) when a sufficient hydraulic head exists. The
potential for boiling or in-flow of granular soils increases where the groundwater is pressurized. To reduce
the potential for boiling of excavations terminating in granular soils below pressurized groundwater, the

groundwater table should be lowered at least 3 feet below the excavation

Calcareous nodules, silt/sand seams, and fat clays with slickensides were encountered in some of the
borings. These secondary structures may become sources of localized instability when they are exposed
during excavation, especially when they become saturated. Such soils have a tendency to slough or cave in
when not laterally confined, such as in trench excavations. The Contractor should be aware of the potential
for cave-in of the soils. Low plasticity soils (silts and clayey silts) will lose strength and may behave like

granular soils when saturated.

5.2.3 Thrust Force Design Recommendations

Thrust forces are generated in pressure pipes, typically as a result of changes in pipe diameter, pipe

direction or at the termination point of the pipes. The pipes could disengage at the joints if the forces are
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not balanced and if the pipe restraint is not adequate. Various methods of thrust restraint are used including

thrust blocks, restrained joints, encasement and tie-rods.

Thrust restraint design procedure based on the 2008 American Water Works Association (AWWA) Manual
“Concrete Pressure Pipe (M9)” is discussed below. Plate D-8, in Appendix D shows the force diagram
generated by flow in a bend in a pipe and also gives the equation for computing the thrust force. An
example computation of a thrust force for a given surge pressure and a bend angle is presented on Plate D-

9, in Appendix D.

Frictional Resistance: The unbalanced force due to changes in grade and alignment can be resisted by

frictional force Fg, between the pipe and the surrounding soil. The resisting frictional force per linear foot

of pipe against soil can be calculated from Equation (7):

gl
]
Il

fEW.+Wo+W,) Equation (7)

where: f = Coefficient of friction between pipe and soil;
A% Weight of soil over pipe (Ib/ft);

W, =  Weight of water inside the pipe (Ib/ft);
Y

» =  Weight of pipe (Ib/ft).

@
Il

The value of the frictional resistance depends on the material in contact with the backfill and the soil used
in the backfill. For a ductile iron pipe or PVC pipe with crushed stone or compacted sand backfill, an
allowable coefficient of friction of 0.3 can be used. To account for submerged conditions, a soil unit weight

of 60 pcf should be used to compute the weight of compacted backfill on the pipe.

Thrust Blocks: Thrust blocks utilize passive earth pressures to resist forces generated by changes in
direction or diameter of pressurized pipes. Passive earth pressure can be calculated using Equation (8); we
recommend that a factor safety of 2.0 be used when using passive earth pressure for design of thrust blocks.
The design soil parameters for thrust block design are presented on Plates C-1a through C-1c, in Appendix

C. Design parameters for bearing thrust blocks are presented on Plate D-10, in Appendix D.

pp=72K, +2¢(K,)* Equation (8)
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where, p, = passive earth pressure (psf);

wet unit weight of soil (pcf);

depth below ground surface for the point under consideration (ft);
coefficient of passive earth pressure;

=  cohesion of clayey soils (psf).

O RN =
o
Il

5.2.4 Bedding and Backfill

Trench excavation, pipe embedment material, and backfill for the proposed underground utilities should be
in general accordance with Section 02317 of the 2011 COHSCS. Backfill should be placed in loose lifts
not exceeding 8 inches and compacted to 95 percent of its ASTM D-698 (Standard Proctor) maximum dry

density at a moisture content ranging between optimum and 3 percent above optimum.

5.3 Pavement Reconstruction

AEC understands that the existing pavement along the proposed utility alignments will be replaced with
new concrete pavement. Plan and profile drawings were not available at the time this report was prepared.
In addition, traffic design information such as traffic volume, types of vehicles, percentage of heavy trucks,
traffic volume growth rate, and design life for the pavement was not available when this report was
prepared. AEC should be notified once this information becomes available so that our recommendations

can be revised as necessary.

Based on our site visits the majority of the streets are residential, with the exception of the portion of
Crestmont Street, between Southcrest and Southridge, which has light to moderate traffic volume.
According to the document “Average Daily Traffic” (last updated April 4, 2011), available from the City of
Houston’s Public Works and Engineering Division website, the 2009 average daily traffic (ADT) of
Crestmont Street between South Loop (i.e. IH-610 S) and Bellfort Boulevard was 4,925 vehicles per day
(vpd). According to Chapter 10 - Appendix 2, of the 2011 City of Houston Infrastructure Design Manual,
Crestmont Street is classified as an Urban Street, based on ADT and assumed ROW width (60 feet).

According to Section 10.05 of the 2011 Infrastructure Design Manual, residential roadways with concrete
pavement width less than 27 feet from curb to curb must have a minimum concrete thickness of 6 inches
and a minimum stabilized subgrade thickness of 6 inches, while residential roadways with concrete

pavement width greater than 27 feet from curb to curb must have a minimum thickness of 7 inches and a
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minimum stabilized subgrade thickness of 6 inches. Major thoroughfares must have a minimum thickness

of 8 inches and a minimum stabilized subgrade thickness of 8 inches. AEC also assumes that the new

pavement will be placed at or near existing grade.

The pavement design recommendations developed below are in accordance with the “AASHTO Guide for

Design of Pavement Structures,” 1993 edition.

5.3.1 Rigid Pavement

Rigid pavement design is based on the anticipated design number of 18-kip ESALSs the pavement is

subjected to during its design life. The parameters that were used in computing the rigid pavement section

are as follows:

Overall Standard Deviation (Sg)
Initial Serviceability (Py)

Terminal Serviceability (P;)
Reliability Level (R)

Overall Drainage Coefficient (Cy)
Load Transfer Coefficient (J)

Loss of Support Category (LS)
Roadbed Soil Resilient Modulus (Mg)

0.34

4.5

2.0

95%

1.0

3.2

1.0
4,500 psi

Elastic Modulus (E,) of Stabilized Soils

Composite Effective Modulus of Subgrade Reaction (k)

Mean Concrete Modulus of Rupture (SL)
Concrete Elastic Modulus (E,)

20,000 psi
86 to 91 pci

600 psi (at 28 days)

3.37 x 10° psi

Table 4. Recommended Rigid Pavement Sections

Thickness (in)
Pavement Layer Curb-to-Curb Width Less | Curb-to-Curb Width [ . '
Than or Equal to 27’ Greater Than 27’
Portland Cement Concrete 6 7 8
Lime-stabilized Subgrade 6 6 8

Given the above design parameters, AEC selected the required minimum pavement section for pavement

reconstruction as presented in Table 4. The 6-, 7- and 8 inch thick concrete pavement sections should

sustain 231,355, 571,960, and 1,301,375 repetitions of 18-kip ESALSs, respectively. The design engineer
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should verify whether the proposed pavement section will provide enough ESALs for the anticipated
amount of site traffic. AEC should be notified if different standards or constants are required for pavement

design at the site, so that our recommendations can be updated accordingly.

Concrete Pavement: Portland Cement Concrete (PCC) pavement should be constructed in accordance with

Section 02751 of the 2011 COHSCS. According to Section 02751, concrete mix design has a required
flexural strength of 600 psi at 28 days and field testing shall confirm a minimum concrete compressive
strength of 3,500 psi at 28 days. The Contractor shall be responsible for ensuring that a concrete mix
design based on concrete compressive strength of 3,500 psi at 28 days also meets a minimum concrete

flexural strength of 500 psi at 7 days and 600 psi at 28 days.

5.3.2 Reinforcing Steel

Reinforcing steel should be in accordance with Section 02751 of the 2011 COHSCS. Reinforcing steel is
required to control pavement cracks, deflections across pavement joints and resist warping stresses in rigid
pavements. The cross-sectional area of steel (A;) required per foot of slab width can be calculated as

follows (for both longitudinal and transverse steel).

A, =FLW/2ty) Equation (9)
where: A, = Required cross-sectional area of reinforcing steel per foot width of pavement, in
F = Coefficient of resistance between slab and subgrade, F = 1.8 for stabilized soil
L = Distance between free transverse joints or between free longitudinal edges, ft.
W = Weight of pavement slab per foot of width, 1bs/ft

f; = Allowable working stress in steel, 0.75 x (yield strength), psi
i.e. fy = 45,000 psi for Grade 60 steel.

»

5.3.3 Pavement Subgrade Preparation

Roadway grading and fill should be performed in general accordance with Section 02315 of the 2011
COHSCS. Existing pavement should be demolished in accordance with Section 02221 of the 2011
COHSCS. Subgrade preparation should extend a minimum of 2 feet beyond the paved area perimeters.
After demolition of pavement, a minimum of 6 inches of surface soils, existing vegetation, trees, roots, and
other deleterious materials be removed and wasted. The excavation depth should be increased when

inspection indicates the presence of organics and deleterious materials to greater depths. The exposed soils
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should be proof-rolled in accordance with Item 216 of the 2004 Texas Department of Transportation
(TxDOT) Standard Specifications for the Construction and Maintenance of Highways, Streets, and Bridges
to identify and remove any weak, compressible, or other unsuitable materials; such materials should be

replaced with compacted fill.

Scarify the top 6 to 8 inches of the exposed subgrade (See Table 4 in Section 5.4.1 of this report to
determine depth of stabilization) and stabilize the underlying soils with a minimum of 7 percent hydrated
lime by dry soil weight. Lime stabilization shall be performed in accordance with Section 02336 of the
2011 COHSCS. The percentage of lime required for stabilization are preliminary estimates for planning
purposes only; laboratory testing should be performed to determine optimum contents for stabilization prior
to construction. The stabilized soils should be compacted to 95 percent of their ASTM D 698 (Standard

Proctor) dry density at a moisture content ranging from optimum to 3 percent above optimum.
54 Select Fill

Select fill should consist of uniform, non-active inorganic lean clays with a PI between 10 and 20 percent,
and more than 50 percent passing a No. 200 sieve. Excavated material delivered to the site for use as select
fill shall not have clay clods with PI greater than 20, clay clods greater than 2 inches in diameter, or contain
sands/silts with PI less than 10. Prior to construction, the Contractor should determine if he or she can

obtain qualified select fill meeting the above select fill criteria.

As an alternative to imported fill, on-site soils excavated during construction can be stabilized with
hydrated lime. Excavated clay soils should be stabilized with at least 7 percent hydrated lime by dry soil
weight. Lime stabilization shall be performed in accordance with Section 02336 of the 2011 COHSCS.
The percentage of lime required for stabilization is a preliminary estimate for planning purposes only;
laboratory testing should be performed to determine optimum contents for stabilization prior to
construction. AEC prefers using stabilized on-site clay as select fill since compacted lime-stabilized clay
generally has high shear strength, low compressibility, and relatively low permeability. Blended or mixed

soils (sand and clay) should not be used as select fill.

All material intended for use as select fill should be tested prior to use to confirm that it meets select fill
criteria. The fill should be placed in loose lifts not exceeding 8 inches in thickness. Backfill within 3 feet of

walls or columns should be placed in loose lifts no more than 4-inches thick and compacted using hand
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tampers, or small self-propelled compactors. The lime-stabilized onsite soils or select fill should be
compacted to a minimum of 95 percent of the ASTM D 698 (Standard Proctor) maximum dry unit weight at

a moisture content ranging between optimum and 3 percent above optimum.

If imported select fill will be used, at least one Atterberg Limits and one percent passing a No. 200 sieve
test shall be performed for each 5,000 square feet (sf) of placed fill, per lift (with a minimum of one set of
tests per lift), to determine whether it meets select fill requirements. Prior to placement of pavement, the
moisture contents of the top 2 lifts of compacted select fill shall be re-tested (if there is an extended period
of time between fill placement and pavement construction) to determine if the in-place moisture content of

the lifts have been maintained at the required moisture requirements.

6.0 CONSTRUCTION CONSIDERATIONS

6.1 Site Preparation

To mitigate site problems that may develop following prolonged periods of rainfall, it is essential to have
adequate drainage to maintain a relatively dry and firm surface prior to starting any work at the site.
Adequate drainage should be maintained throughout the construction period. Methods for controlling
surface runoff and ponding include proper site grading, berm construction around exposed areas, and

installation of sump pits with pumps.

6.2 Groundwater Control

The need for groundwater control will depend on the depth of excavation relative to the groundwater depth
at the time of construction. In the event that there is heavy rain prior to or during construction, the
groundwater table may be higher than indicated in this report; higher seepage is also likely and may require
a more extensive groundwater control program. In addition, groundwater may be pressurized in certain

areas of the alignment, requiring further evaluation and consideration of the excess hydrostatic pressures.

The Contractor should be responsible for selecting, designing, constructing, maintaining and monitoring a
groundwater control system and adapt his operations to ensure the stability of the excavations.

Groundwater information presented in Section 4.1 and elsewhere in this report, along with consideration for
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potential environmental and site variation between the time of our field exploration and construction,
should be incorporated in evaluating groundwater depths. The following recommendations are intended to

guide the Contractor during design and construction of the dewatering system.

In cohesive soils seepage rates are lower than in granular soils and groundwater is usually collected in
sumps and channeled by gravity flow to storm sewers. If cohesive soils contain significant secondary
features, seepage rates will be higher. This may require larger sumps and drainage channels, or if
significant granular layers are interbedded within the cohesive soils, methods used for granular soils may be

required. Where it is present, pressurized groundwater will also yield higher seepage rates.

Groundwater for excavations within saturated sands can be controlled by the installation of wellpoints. The
practical maximum dewatering depth for well points is about 15 feet. When groundwater control is
required below 15 feet, multiple staged wellpoint or deep wells with submersible pumps have generally
proved successful. Generally, the groundwater depth should be lowered at least 3 feet below the excavation

bottom.

Extended and/or excessive dewatering can result in settlement of existing structures in the vicinity; the
Contractor should take the necessary precautions to minimize the effect on existing structures in the vicinity
of the dewatering operation. We recommend that the Contractor verify the groundwater depths and seepage
rates prior to and during construction and retain the services of a dewatering expert (if necessary) to assist
him in identifying, implementing, and monitoring the most suitable and cost-effective method of controlling

groundwater.

For open cut construction in cohesive soils, the possibility of bottom heave must be considered due to the
removal of the weight of excavated soil. In lean and fat clays, heave normally does not occur unless the
ratio of Critical Height to Depth of Cut approaches one. In silty clays, heave does not typically occur
unless an artificially large head of water is created through the use of impervious sheeting in bracing the

cut. Guidelines for evaluating bottom stability are presented in Section 5.2.2 of this report.

21



B

ENGINEERING CORP.

6.3 Construction Monitoring

Pavement construction and subgrade preparation, as well as excavation, bedding, and backfilling of
underground utilities should be monitored by qualified geotechnical professionals to check for compliance
with project documents and changed conditions, if encountered. AEC should be allowed to review the
design and construction plans and specifications prior to release to check that the geotechnical

recommendations and design criteria presented herein are properly interpreted.
6.4 Monitoring of Existing Structures

Existing structures in the vicinity of the proposed alignment should be closely monitored prior to, during,
and for a period after excavation. Several factors (including soil type and stratification, construction
methods, weather conditions, other construction in the vicinity, construction personnel experience and
supervision) may impact ground movement in the vicinity of the alignment. We therefore recommend that
the Contractor be required to survey and adequately document the condition of existing structures in the

vicinity of the proposed alignments.

7.0 LIMITATIONS

The information contained in this report summarizes conditions found on the dates the borings were drilled.
The attached boring logs are true representations of the soils encountered at the specific boring locations on
the dates of drilling. Reasonable variations from the subsurface information presented in this report should
be anticipated. If conditions encountered during construction are significantly different from those

presented in this report; AEC should be notified immediately.

This investigation was performed using the standard level of care and diligence normally practiced by
recognized geotechnical engineering firms in this area, presently performing similar services under similar
circumstances. This report is intended to be used in its entirety. The report has been prepared exclusively
for the project and location described in this report. If pertinent project details change or otherwise differ
from those described herein, AEC should be notified immediately and retained to evaluate the effect of the
changes on the recommendations presented in this report, and revise the recommendations if necessary.

The recommendations presented in this report should not be used for other structures located along these
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alignments or similar structures located elsewhere, without additional evaluation and/or investigation.

8.0 CLOSING REMARKS

AEC appreciates the opportunity to be of service on this project and looks forward to our continuing

association during the construction phase of this project and on future projects.

AVILES ENGINEERING CORPORATION
(TBPE Firm Registration No. F-42)

Wilber L. Wang, M.Eng., P.E.
Project Engineer

Shou Ting Hu, M.S.C.E., P.E.
Principal Engineer

September 14, 2012

Copies Submitted: 3 IDS Engineering Group, Inc.
1 file
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APPENDIX A

Plate A-1 Vicinity Map
Plates A-2a and A-2b  Boring Location Plan
Plates A-3 to A-28 Boring Logs

Plate A-29 Key to Symbols
Plate A-30 Classification of Soils for Engineering Purposes
Plate A-31 Terms Used on Boring Logs

Plate A-32 ASTM & TXDOT Designation for Soil Laboratory Tests
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PROJECT: Southpark and Southcrest Drainage BORING B-1

DATE 6/18/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
R SHEAR STRENGTH, TSF
DESCRIPTION E
y = <
< . T El R i
m el  Survey Coordinates (ft): o | 8| > |2 ConfinedCompression |2
rs = Easting: 3134421.91 | w| 5| ® Unconfined Compression |52z
z | L |4 ol x| 2 al3]lo]lo
|2 Northing: 13817936.91 :2_0 ?, W 1 O Pocket Penetrometer g4l Ele
= |5 . . = > =)
G | £ [§ FElevation: 3572 sl g & |7 o ., gla|s|3
0 Pavement: 7" asphalt
Base: 17" crushed shell, silty sand, and 4
gravel
Fill: very stiff, gray and tan Fat Clay w/ Sand 29 80 146115
(CH)
5 | -with stabilized shell and silty sand 4'-6' 32
/ Stiff to very stiff, olive Fat Clay (CH), with
slickensides 32| 89 »
-with ferrous nodules and stains 6'-8'
tan 8-10 30 M
N
[ 107 -reddish tan and gray 10'-12' 00 i 99 | 731 22
-reddish tan 12'-15'
29 | 96 7

- 15

o=

31

Termination Depth = 15 Feet

- 20

- 25 ]

- 30

- 35

ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-3




PROJECT: Southpark and Southcrest Drainage BORING B-2

- 15

DATE 6/25/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
g E|E|S X
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L = Easting: 3134015.42 £l w| 3 | ® Unconfined Compression - [5]12|%
z | 5[4 , Sl - -4 213]alo
T | 3 [f| Northing: 13817783.06 2l E | 8| O PocketPenetrometer s|e|E|E
. = 2
% % % Elevation: 34.88 =1 g % = OT50 rvane 15 5 g S|3|a
0 Pavement: 7" asphalt
Base: 17" stabilized sand, shell, and gravel 31
Fill: stiff, olive and tan Fat Clay (CH) a1 | 9 &
-olive and dark gray, with ferrous nodules 4'- \| 96 | 88| 23
L 5 - 6' 32 @
/) Very stiff to hard, reddish tan Fat Clay (CH),
with slickensides and ferrous stains 28
-gray and tan 8'-10'
18 T
L 10 1 i
Very stiff to hard, light gray Lean Clay (CL) o1 | 106
[AY
-gray and tan 12'-15', with ferrous nodules V| [ ] 91 ]47]16
12'-14' 19 T
-with abundant silt seams 14'-15' 17 &

Termination Depth = 15 Feet

- 25 ]

- 30

ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-4




PROJECT: Southpark and Southcrest Drainage BORING B-3

DATE 6/18/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
" Szl 9
< = O
S . . o = - , . a
E o Survey Coordinates (ft): > S /A Confined Compression |z
e = Easting: 3133484.75 | w| 5| ® Unconfined Compression |52z
z | 4|3 , a2 e 2 al3lalo
T | Qg Northing: 13817597.09 2l E | 8| O PocketPenetrometer slele|E
s |3 ) 1 51 = 3
% % [g Elevation: 36.45 12l s = OT50rvane_ 15 o g g é é
0 Pavement: 8" asphalt
Base: 16" stabilized sand, crushed shell, and 9
gravel
Very stiff to hard, dark gray Fat Clay (CH), 25 %0 | 62117
with slickensides
5 A 26 | 99
-gray and tan, with calcareous nodules 6'-10'
18 (]
-with voids and ferrous nodules 8'-10'
24
- 10 .
Firm to very stiff, gray and tan Lean Clay 92 (3217
(CL), with silt seams and fat clay pockets 20 -
-with calcareous nodules 10'-12'
22 | 102 DS
7 Stiff to hard, reddish tan Fat Clay (CH), with
[ 157 slickensides and calcareous nodules 21
-reddish tan and gray 16'-20' V| [ ] 99 | 61]21
25 T
-with silty clay layers 18'-20'
21 1105 s

Termination Depth = 20 Feet

- 25 ]

- 30

ORING DRILLED TO 20 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-5




PROJECT: Southpark and Southcrest Drainage BORING B-4

DATE 6/18/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
" Szl 9
< = O
S . . o = - , . a
E o Survey Coordinates (ft): > S /A Confined Compression |z
v = Easting: 3133363.41 5| w % | ® Unconfined Compression 5|2z
=z 2 | | o z 7] Jlolo
T | Qg Northing: 13817235.13 2l E | 8| O PocketPenetrometer slele|E
s |= ) 131 = 3
% > |5 Elevation: 36.18 =215 = OT50rvane_ 15 5 g g é é
0 Pavement: 9" asphalt
Base: 14" stabilized sand, crushed shell, and 6
gravel
Stiff to hard, dark gray Fat Clay (CH), with 27 | 96 o o
slickensides
-light brown 4'-6', with ferrous and calcareous ] 93 | 73|21
5 A . 29
nodules 4'- 8
-reddish tan and brown 6'-8'
29 @
-gray and tan, with ferrous stains 8'-10'
26 | 97 7
[ 107 -light tan, with ferrous nodules 10'-12' ” 94 | 64| 21
-tan and gray 12'-14', with abundant
calcareous nodules 12'-16' 20 San
-reddish tan, with silty clay layers 14'-16'
- 15 20 | 108 A (
*
-reddish tan and gray 16'-18' 92 | s8] 17
24
Light tan Silt (ML
g (ML) 1Ll L

- 20

Termination Depth = 20 Feet

- 25 ]

- 30

ORING DRILLED TO 20 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT 19 FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-6




PROJECT: Southpark and Southcrest Drainage

DATE 6/18/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-5

® SHEAR STRENGTH, TSF
DESCRIPTION =
" Szl <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L = Easting: 3133844.11 5 | w § ® Unconfined Compression z AEE
= | S &l Northing: 13817434.14 @ | 2| & | O PocketPenetrometer slal2]2
Bl 22 o | 38| z | O Torvane s|al2|2
w & |8 Elevation: 36.40 sl 215 05 ’ 15 5 SIS|Z2]|7
0 Pavement: 8" asphalt
Base: 14" stabilized sand, crushed shell, and 6
gravel
Stiff to very stiff, dark brown Fat Clay (CH), 30 o 96112239
with slickensides
-with ferrous nodules 2'-4' 2
5 32 | of O
-light gray and tan 6'-12', with voids and
ferrous nodules 6'-8' 27 ”{
94 | 66|22 |44
26 ®
[ 107 -with voids 10'-12' N
26 | 95 AN \ﬁ
-tan and gray 12'-16'
21 @
-with chalk and calcareous nodules 14'-16' 92 | 61123138
- 15 27 kl
-reddish tan, with silt partings 16'-20'
25 | 101 /N i
26 @
- 20 A —
Termination Depth = 20 Feet
- 25 .
| 30 .
- 35 .
ORING DRILLED TO 20 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-7




PROJECT: Southpark and Southcrest Drainage

DATE 6/18/12 TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-6

® SHEAR STRENGTH, TSF
DESCRIPTION =
" Szl <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L = Easting: 3134350.58 5 | w § ® Unconfined Compression z AEE
= | Q8 Northing: 13817546.50 o[ 2| & | O PocketPenetrometer sla|2|2
Bl 22 o | 38| z | O Torvane s|al2|2
w | > [g Elevation: 35.03 sl 215 05 ; 15 > yl3|a|a
0 Pavement: 9" asphalt
Base: 15" stabilized sand, crushed shell, and 10
s gravel
N stito very stiff, dark brown Fat Clay (CH), 32 94 19224 68
with slickensides
5 | -light brown 4'-6 3 | of P
-tan, with calcareous nodules and ferrous
stains 6'-8', and voids 6'-15' 30 }3
-reddish brown 8'-10' 100| 76 | 28 | 48
30 %‘
[ 107 -reddish brown and tan 10'-12' Il
28 | 96 Awn®
-reddish brown and gray 12'-14"
31 HC
-dark tan and gray 14'-15' 34 e 98 [ 853253
[ ] Termination Depth = 15 Feet
20 A
- 25 .
| 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-8




PROJECT: Southpark and Southcrest Drainage BORING B-7

- 15

DATE 6/18/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
" Szl 9
E el  Survey Coordinates (ft): o |8 > A Confined Compression e |2
L = Easting: 3134783.37 | w| 5| ® Unconfined Compression 5|2z
=z 2 | | o z 7] Jlolo
T | Qg Northing: 13817569.21 2l E | 8| O PocketPenetrometer slele|E
s |3 ) 1 51 = 3
% % [ Elevation: 35.18 12l s = OT50rvane_ 15 o g g é é
0 Pavement: 9" asphalt
Base: 15" stabilized sand, crushed shell, and 11
s gravel
N stito very stiff, dark gray Fat Clay (CH), with 28 KA R
slickensides
5 | -with ferrous nodules 4'-8 a0 | 92 &
-gray and tan, with claystone fragments 6'-8'
29
-reddish tan and gray 8'-10'
23 B
[ 107 -reddish brown 10'-12' 98 | 70| 20
29
-reddish tan 12'-14'
32 | 92 i })
-tan, with voids 14'-15' 34 C

Termination Depth = 15 Feet

- 25 ]

- 30

ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-9




PROJECT: Southpark and Southcrest Drainage BORING B-8

- 15

DATE 6/25/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
y = <
<>t . T = 8 w
m el  Survey Coordinates (ft): 5 § > | & Confined Compression e S
rs = Easting: 3134867.73 | w| 5| ® Unconfined Compression =2z
z | L |4 ol x| 2 al3]lo]lo
= | Q|| Northing: 13817143.49 °le|l8|© Pocket Penetrometer slele|E
= |3 . - = > 2
5 | = [@ Elevation: 3636 sl g & |7 o ., glald|3
0 Pavement: 7" asphalt
Base: 17" stabilized sand, crushed shell, and 13
s gravel
/ Stiff to very stiff, dark gray Fat Clay w/Sand 27 836319
(CH), with slickensides
5 | -with ferrous nodules 4'-6 o8 | o4 e
/ Stiff to very stiff, light gray and tan Fat Clay r(
(CH), with slickensides 28 i
-with calcareous nodules 6'-8' and ferrous
nodules 6'-12' 26
| 0 - -gray and tan 8'-14'
-with ferrous stains 10'-12' and calcareous 89 | 62|17
nodules 10'-15' 26
26 | 97 Ay
-reddish tan and gray 14'-15' 19 iC

Termination Depth = 15 Feet

- 25 ]

- 30

ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-10




PROJECT: Southpark and Southcrest Drainage

DATE 6/25/12

BORING

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

B-9

® SHEAR STRENGTH, TSF
DESCRIPTION =
y = <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L 2|  Easting: 3135359.10 5 | w § ® Unconfined Compression z AEE
= | S 8 Northing: 13817038.90 @ | 2| @ | O PocketPenetrometer slal2]2
Bl 22 o | 38| z | O Torvane s|al2|2
w | >[5 Elevation: 3536 sl 215 05 ; 15 > yl3|a|a
0 Pavement: 6.25" concrete 1 64 | 79| 28 [ 51
Stiff to hard, dark gray Sandy Fat Clay (CH), 26 i
with ferrous nodules
-gray and tan 2'-8' 2o | 102 e !
5 A 16 C
L2 20
-tan, with abundant calcareous nodules 8'-10' 66 |56 | 18138
21 RO
10 Firm, tan and brown Sandy Lean Clay (CL), m/,/////
with ferrous nodules and abundant 21 | 113 hm
calcareous nodules ¥
Medium dense, tan and gray Poorly Graded 20 | 20 11
Sand w/Silt (SP-SM)
-wet at 12'
[ 15 Medium dense, tan Clayey Sand (SC), with 18 | 24
""" silt partings
Termination Depth = 16 Feet
s 20 .
- 25 .
s 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT 12 FEET WHILE DRILLING =£
WATER LEVEL AT 7.4 FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-11




PROJECT: Southpark and Southcrest Drainage

DATE 6/25/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-10

® SHEAR STRENGTH, TSF
DESCRIPTION E
¥ B <
S . g8 :
m el  Survey Coordinates (ft): 5 § > | & Confined Compression e S
L 2|  Easting: 3134312.44 5 | w § ® Unconfined Compression = 2z
= | S 8 Northing: 13816090.16 @ | 2| @ | O PocketPenetrometer slal2]2
Bl 22 o | 38| z | O Torvane s|al2|2
w | > |5 Elevation: 36.51 sl 215 05 y 15 > yl3|a|a
0 Pavement: 2" asphalt
Pavement: 5.5" concrete 20
Very stiff, dark olive Sandy Lean Clay (CL) 60 | 42| 19|23
24
/ Very stiff, dark brown Sandy Fat Clay (CH
. y stiff, w y y (CH) o7 | 0 .
-dark olive 6'-8' \|
25 T
-gray and tan, with calcareous nodules 8'-10' 1] 66 | 61119142
22 ®
L 10 | —
Termination Depth = 10 Feet
L 15 .
| 20 .
L 25 .
| 30 .
L 35 .
ORING DRILLED TO 10 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY ww LOGGED BY CB
PROJECT NO. G121-12 PLATE A-12




PROJECT: Southpark and Southcrest Drainage

BORING

B-11

DATE 6/25/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
¥ B <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L 2|  Easting: 3133842.62 5 | w § ® Unconfined Compression z AEE
= | Q8 Northing: 13815812.28 @ | 2| @ | O PocketPenetrometer slal2]2
B S . 3| 2| O Torvane s|3l2]2
u & |g Elevation: 36.42 sl 215 05 ’ 15 5 SIS|Z2]|7
0 Pavement: 1.5" asphalt
Pavement: 5.5" concrete 20
Stiff to very stiff, dark gray Sandy Fat Clay
(CH) 24 | o8 *0O
-with silty sand pockets 2'-6' <
68 | 66| 19|47
5 A 25
Firm to very stiff, gray and tan Sandy Lean | |
Clay (CL) 16 ~
-tan and brown 8'-10'
20 | 106 &<
[ 10 ] -with silty sand seams 10'-12' 53 | 38| 14 | 24
18
-gray, with ferrous stains 12'-14' (
14 | 111 ® D
Medium dense, gray Poorly Graded Sand w/ 10
Silt (SP-SM) 30 | 19
Termination Depth = 16 Feet
20 A
- 25 .
| 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-13




PROJECT: Southpark and Southcrest Drainage

DATE 6/25/12

TYPE 4" Dry Auger/Wet Rotary

LOCATION See Boring Location Plan

BORING

B-12

® SHEAR STRENGTH, TSF
DESCRIPTION =
]| . pra [T
< . ElE| S n
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L = Easting: 3133355.00 5 | w § ® Unconfined Compression z AEE
| 2 [ Northing: 13815670.17 | 2| & | O Pocket Penetrometer ulalgle
5| 2E el 8| x| O Torvane =|3l2]|2
w | >[5 Elevation: 36.82 =215 0.5 vane 15 §18|2|z2
0 Pavement: 2" asphalt
Pavement: 5.25" concrete 22
Hard, dark brown Fat Clay w/Sand (CH) ”e []] 73 | 77| 2458
5 1 21 | 105 *—
-gray and tan 6'-8'
21
Hard, gray and tan Lean Clay (CL), with \|
ferrous and calcareous nodules 15 ka
Gray and tan Clayey Sand (SC) » L || 45 [ 39| 14|25
12 | 11s a2
Medium dense, tan Poorly Graded Sand w/
Silt (SP-SM) 28 | 22
-boring caved at 15.3'
Avva 11
T 17 | 20
23 | 21
- 20 —
Termination Depth = 20 Feet
- 25 .
| 30 .
- 35 .
ORINGDRILLED TO 17 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT 17 FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-14




PROJECT: Southpark and Southcrest Drainage

DATE 6/25/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-13

2 SHEAR STRENGTH, TSF
DESCRIPTION e
" Szl 9
s . ElE|Q .
m el  Survey Coordinates (ft): 5 § > | & Confined Compression e |2
E = Easting: 3132742.86 5 | w § ® Unconfined Compression z AEE
= | 88  Norhing: 13815699.48 @ | 2| & | O Pocket Penetrometer slal2]e
Bl 22 o | 38| z | O Torvane s|al2|2
w | > [g Elevation: 37.29 sl 215 05 y 15 > I = Il -
0 Pavement: 2" asphalt
Pavement: 5.25" concrete 30
Firm to hard, dark gray Fat Clay (CH), with
slickensides 29 | 92 O
89 | 72126 |46
5 28 D
-gray and tan 6'-12', with calcareous nodules
6'-8' 28 | 94 er{{
-with ferrous nodules 8'-10'
26 ’T‘
- 10 .
1] 90 | 71 | 27 | 44
27 o
-reddish tan, with abundant calcareous
nodules 12'-14' 22 | 109 /\ e
-reddish brown and gray 14'-16' /]
- 15 32 Oy
-tan and gray 16'-18' 99 | 883157
29 (]
-tan 18'-25', with ferrous nodules 18'-20'
35 | 87 A
| 20 .
30 l
- 25 A —
Termination Depth = 25 Feet
| 30 .
- 35 .
ORINGDRILLED TO 25 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-15




PROJECT: Southpark and Southcrest Drainage

DATE 6/26/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-14

® SHEAR STRENGTH, TSF
DESCRIPTION =
" Szl <
<>t . T = Q w
m el  Survey Coordinates (ft): 5 § > | & Confined Compression e |2
E = Easting: 3132479.18 5 | w § ® Unconfined Compression z AEE
= | 3l Northing: 13815478.80 @ | 2| B | O Pocket Penetrometer slal2]2
G| 5 |§ Elevation: 37.83 o | S| g |0 Torvane AEIEIE
a »n | : : %) = a 0.5 1 1.5 2 NS ||
0 Pavement: 2" asphalt
Pavement: 4.5" concrete 33
Firm to very stiff, dark gray Fat Clay (CH),
with slickensides 28 | 95 ®C
88 | 74124 |50
5 A 27
-gray and tan, with calcareous and ferrous (
nodules 6'-12' 28 b®
24 1100 Ag
- 10 .
91 | 66|22 |44
29 SQ
-reddish tan 12'-18'
26 @
F 15 30 )
31 | 92 /\ ®
-tan and gray 18'-25', with ferrous nodules 98 | 781 28 | 50
18-20 8 )
| 20 .
-with calcareous nodules 23'-25' j
32 | 91 7)
- 25 /
-tan 28'-30° | 97 | 92| 31|61
34
- 30 A —
Termination Depth = 30 Feet
- 35 .
ORING DRILLED TO 30 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-16




PROJECT: Southpark and Southcrest Drainage

BORING _ B-15

DATE 6/26/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
y = <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L 2|  Easting: 3132651.21 5 | w § ® Unconfined Compression z AEE
= | 3l Northing: 13815119.67 @ | 2| @ | O PocketPenetrometer slal2]2
i s I3 Elevation: 37.70 o % x 0 Torvane g|a % %)
a n |9 ' : %) = a 0.5 1 1.5 2 NIl
0 Pavement: 1.25" asphalt
Pavement: 5" concrete o5
Syff to hard, Fjark olive Fat Clay w/Sand (CH), 80 | 81 125! 56
with slickensides 27
-dark brown, with silty sand pockets 2'-4' and 7
ferrous nodules 2'-6' ||
5 1 -dark gray, with voids 4'-6' 24 1100 ’T
-gray and tan 6'-12' i
27 o
-with ferrous nodules 8'-12' ( 80 | 64| 23|41
28 X
- 10 .
19 | 104 Zx @
-reddish tan and gray, with ferrous stains and
calcareous nodules 12'-14' 18
7 Stiff to very stiff, reddish tan and gray Fat n 99 [ 622141
[ 15 ] Clay (CH), with slickensides 23 s
-with calcareous nodules and voids 14'-16'
-tan and gray 16'-25' 33 | 90 ﬁ%
-with voids 18'-20' x
32 S
20
-with ferrous nodules 23'-25' j 95 | 79131148
33 | 88 y @
[ %] Termination Depth = 25 Feet
s 30 .
- 35 .
ORINGDRILLED TO 25 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =£
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-17




PROJECT: Southpark and Southcrest Drainage

DATE 6/26/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-16

® SHEAR STRENGTH, TSF
DESCRIPTION =
y = <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L 2|  Easting: 3133189.33 5 | w § ® Unconfined Compression z AEE
= | 3l Northing: 13815054.83 2| 5| O PocketPenetrometer slal2]2
i s I3 Elevation: 37.46 o % x 0 Torvane g|a % %)
a n |9 : : %) = a 0.5 1 1.5 2 NS ||
0 Pavement: 2.25" asphalt
Pavement: 8" concrete 26
Stiff to very stiff, dark gray Fat Clay (CH), with o1 | 70 | 23 | 47
slickensides 29 O
-with calcareous nodules 1'-2'
-dark olive 4'-6'
5 A 27 | 97 Q-(<
-gray and tan 6'-8'
27
tan 8'-10', with calcareous nodules 8'-14' and 8s | 70| 22 | 48
ferrous stains 8'-12' 26
[ 107 -gray and tan 10'-12'
20 | 105 Ax
-reddish tan and gray 12'-16'
23
)| 99 | 72123 |49
- 15 28 T
-reddish brown, with abundant calcareous i
nodules 16'-18' 30 | 94 7A °
-red 18'-20'
31
- 20 A —
Termination Depth = 20 Feet
- 25 .
s 30 .
- 35 .
ORING DRILLED TO 20 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =£
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-18




PROJECT: Southpark and Southcrest Drainage

DATE 6/26/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-17

® SHEAR STRENGTH, TSF
DESCRIPTION =
y = <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L 2|  Easting: 3133407.56 5 | w § ® Unconfined Compression z AEE
= | |8 Northing: 13814910.37 o[ 2| & | O PocketPenetrometer 2|28
Bl 22 o | 38| z | O Torvane s|al2|2
w | > |5 Elevation: 37.61 sl 215 05 y 15 > I = Il -
0 Pavement: 2" asphalt
Pavement: 6" concrete 29
Stiff to hard, olive gray Fat Clay (CH), with
slickensides 32| 92 L 3
-with ferrous nodules 2'-4'
90 | 78 | 23 | 55
5] 30 <
-gray and tan 6'-8'
30
-tan and dark gray 8'-10', with calcareous
nodules 8'-15' 28 | 94
[ 107 -reddish tan and gray 10'-12'
21
-reddish tan 12'-14' 96 | 66| 20 | 46
24
-reddish brown, with calcareous nodules 14'- 2 | 103 A o
- 15 . 15!
Termination Depth = 15 Feet
| 20 .
- 25 .
| 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-19




PROJECT: Southpark and Southcrest Drainage

DATE 6/27/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-18

® SHEAR STRENGTH, TSF
DESCRIPTION =
¥ B <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L 2|  Easting: 3133741.39 5 | w § ® Unconfined Compression z AEE
= | 3l Northing: 13815140.30 @ | 2| @ | O PocketPenetrometer vlal2]8
G | £ [§ Elevation: 36.13 o | S| g |DO Torane AEIELE
a »n | : . %) = a 0.5 1 1.5 2 NS ||
0 Pavement: 2" asphalt
Pavement: 7" concrete 20
Firm to very stiff, olive Fat Clay w/Sand (CH), 80 | 70| 22 | 48
with slickensides 22 ®
-olive gray 2'-4'
-gray and tan 4'-14', with ferrous nodules 4'-
5 A 12" 28 | 95 @
27 ,%
29 {
- 10 .
84 |16825]43
28 /\)
-with sand partings 12'-14'
17 | 115 @Auy
7 -reddish tan and gray, with calcareous 18 ] o
[ 157 nodules 14'-15'
Termination Depth = 15 Feet
| 20 .
- 25 .
| 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB

PROJECT NO. G121-12

PLATE A-20




PROJECT: Southpark and Southcrest Drainage BORING B-19

DATE 6/26/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
= = E "('3 >
= = S ] ft): ~ z = i i 2
m i urvey Coordinates (ft): |81 > A Confined Compression lel2
rs = Easting: 3134271.69 | w| 5| ® Unconfined Compression =2z
z | L[5 , 2l x| 2 a13lolo
= | Q|| Northing: 13815346.81 °le|l8|© Pocket Penetrometer slele|E
= |5 . . = > =)
5 | = [@ Elevation: 3636 sl g & |7 o ., glald|3
0 Pavement: 2.5" asphalt
Pavement: 4" concrete 19
f Very stiff to hard, dark brown Fat Clay w/ 85 | 74| 23
Sand (CH), with slickensides 21 1
-dark gray, with silty sand pockets 2'-4' i
-olive gray 4'-6'
5 21 | 104 I
-tan and gray, with ferrous nodules 6'-10' and \|
calcareous nodules 6'-8' 23 1]
22 ((

- 10

Termination Depth = 10 Feet

- 15

- 20

- 25 ]

- 30

- 35

ORING DRILLED TO 10 FEET WITHOUT DRILLING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-21




PROJECT: Southpark and Southcrest Drainage

DATE 6/26/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-20

R SHEAR STRENGTH, TSF
DESCRIPTION E
" Szl <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L = Easting: 3133680.65 5 | w § ® Unconfined Compression z AEE
= | 3l Northing: 13814831.07 o[ 2| & | O PocketPenetrometer sla|2|2
5| = [§ Elevation: 36.71 o | S| g |DO Torane AEIELE
a »n | : . %) = a 0.5 1 1.5 2 NS ||
0 Pavement: 8.75" concrete
Fill: stabilized gray clay, with silty sand 28
s pockets
/ Firm to hard, dark gray and olive gray Fat 30 o | 7424150
Clay (CH), with slickensides
5 | -olive gray 4'-6', with ferrous nodules 4'-8 30 | 93 up
-tan 6'-8'
29 o
-reddish tan and gray 8'-10', with calcareous /
nodules 8'-12' 29 b
[ 107 -reddish brown and gray 10'-12' 99 | 64| 22|42
22 Oan
-reddish brown 12'-14'
28 | 96 Z
-reddish tan and gray 14'-15' o8 C
[ ] Termination Depth = 15 Feet
| 20 .
- 25 .
| 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-22




PROJECT: Southpark and Southcrest Drainage BORING B-21

- 15

DATE 6/26/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
y = <
< = O
| B s nates (1) AR - - 2
I o urvey Coordinates (ft): o | 8| > A Confined Compression NI E
rs = Easting: 3134175.74 | w| 5| ® Unconfined Compression =2z
2 lg i 2| 5| & @l13]le]|o
= | @[5 Northing: 13814974.68 2l E | 8| O PocketPenetrometer slele|E
= |5 . . = > =)
5 | = [@ Elevation: 3633 sl g & |7 o ., glald|3
0 Pavement: 9" concrete
Fill: stabilized gray clay 42
7 Stiff to very stiff, olive gray Fat Clay w/ Sand | |
(CH), with slickensides 33 [ 90 ’1
-tan and gray 4'-6', with ferrous nodules 4'-10' X 84 | 77| 24
5 A 32
-tan 6'-8'
30
-gray and tan 8'-10' ]
27 | 95 5
- 10
Very stiff, reddish brown and gray Fat Clay
(CH), with slickensides 25
-with ferrous and calcareous nodules 10'-12'
-reddish tan 12'-14' o8 97 [75]23
-red 14'-15' o8 97 A )

Termination Depth = 15 Feet

- 20

- 25 ]

- 30

- 35

ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEETAFTER _ 14HR ¥
DRILLED BY _ Van & Sons  CHECKED BY ww LOGGED BY CB

PROJECT NO. G121-12 PLATE A-23




PROJECT: Southpark and Southcrest Drainage

BORING

B-22

DATE 6/27/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
< . ElE| S n
m el  Survey Coordinates (ft): 5 § > | & Confined Compression |2
E = Easting: 3134235.70 5 | w § ® Unconfined Compression z AEE
T [ 34 Norhing: 13814693.95 @ | 2| & | O Pocket Penetrometer AN
Bl S [ i I S T ¢ =|312|2
w | = |g Elevation: 36.25 12l s Ogrvane_ 15 o §19|2]|z2
0 Pavement: 6.75" concrete
Fill: stabilized brown clay 35
, Firm to stiff, dark gray Fat Clay (CH), with L 94 (842658
slickensides 34 e
. -with ferrous nodules 4'-5' 32 | 89 eI
Termination Depth = 5 Feet
- 10 .
- 15 .
s 20 .
- 25 .
s 30 .
- 35 .
ORINGDRILLED TO 5 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY ww LOGGED BY CB
PROJECT NO. G121-12 PLATE A-24




PROJECT: Southpark and Southcrest Drainage

DATE 6/27/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-23

® SHEAR STRENGTH, TSF
DESCRIPTION =
y 1z e ><
<>t . T = Q w
E g Survey Coordinates (ft): = § > | & Confined Compression e |2
E = Easting: 3133746.85 5 | w § ® Unconfined Compression z AEE
= | S &l Northing: 13814522.15 o[ 2| & | O PocketPenetrometer sla|2|2
A | S Elevation: 35.64 | 38| z | O Torvane s|al2|2
wo| > [ levation: ) gl 215 05 y 15 > S e -l -
0 Pavement: 6.5" concrete
Fill: stabilized gray clay 29
/) Stiff to very stiff, gray Fat Clay (CH), with | 93 | 88| 27|61
slickensides 34 I
-tan 4'-6', with ferrous nodules 4'-8' }
5 A 32 | 90 @1
-gray and tan 6'-8'
31 )N
-reddish tan and gray 8'-14', with ferrous
stains 8'-10' and calcareous nodules 8'-12' 22 e
[ 1] s A 98 | 75| 28 | 47
e
26 | 97 X&
-reddish brown 14'-15' 29 @
[ ] Termination Depth = 15 Feet
s 20 .
- 25 .
s 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =%
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY ww LOGGED BY CB
PROJECT NO. G121-12 PLATE A-25




PROJECT: Southpark and Southcrest Drainage

DATE 6/27/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-24

® SHEAR STRENGTH, TSF
DESCRIPTION =
" 1z <
<>t . T = Q w
m g Survey Coordinates (ft): = § > | & Confined Compression e |2
L = Easting: 3133331.99 5 | w § ® Unconfined Compression z AEE
= |38 Norhing: 13814404.85 2| & | O PocketPenetrometer ula|2]8
Bl 22 o | 38| z | O Torvane s|al2|2
w | = [ Elevation: 37.77 gl 215 05 ] 15 > S e -l -
0 Pavement: 0.5" asphalt
Pavement: 5.75" concrete 30
Stiff to hard, dark gray Fat Clay (CH), with 94 | 76 | 23 | 53
slickensides 29 f
-olive brown 4'-6', with ferrous nodules 4'- 14’ l
5 A 28 | 93 S
°
gray and tan 6'-12'
30
93 |69 |22]|47
27
- 10 1
26 | 100 Aw i@y
-reddish tan and gray, with calcareous
nodules 12'-15' and silty clay pockets 12'-14' 20
| . 24 @ 99 | 6223|339
Termination Depth = 15 Feet
s 20 .
- 25 .
s 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =£
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY wWw LOGGED BY CB
PROJECT NO. G121-12 PLATE A-26




PROJECT: Southpark and Southcrest Drainage

DATE 6/27/12

TYPE 4" Dry Auger

LOCATION See Boring Location Plan

BORING

B-25

® SHEAR STRENGTH, TSF
DESCRIPTION =
r 2| = ><
<>t . T = Q w
E g Survey Coordinates (ft): = § > | & Confined Compression e |2
E = Easting: 3133655.76 5 | w § ® Unconfined Compression z AEE
= | S &l Northing: 13814235.54 @ | 2| & | O PocketPenetrometer slal2]2
E | =5 o | 38| z | O Torvane s|al2|2
w & |8 Elevation: 36.68 sl 215 05 ’ 15 5 SIS|Z2]|7
0 Pavement: 6.5" concrete
Fill: stabilized gray clay, with fat clay pockets 32
33 HC
Firm to hard, gray Fat Clay (CH), with 94 742450
5 slickensides 28 | 96 Il
-tan and gray 6'-10', with ferrous nodules 6'-8' |
29 D
29
[ 107 -reddish tan and tan, with calcareous nodules
10™-12" 29 | 101 AR
-reddish tan and gray 12'-14' 98 | 69| 25|44
30 e
reddish tan 14'-15' o5 TS
[ ] Termination Depth = 15 Feet
s 20 .
- 25 .
s 30 .
- 35 .
ORINGDRILLED TO 15 FEET WITHOUT DRILLCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =£
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY ww LOGGED BY CB
PROJECT NO. G121-12 PLATE A-27




PROJECT: Southpark and Southcrest Drainage

BORING

B-26

DATE 6/27/12 TYPE 4" Dry Auger LOCATION See Boring Location Plan
® SHEAR STRENGTH, TSF
DESCRIPTION =
Z [T
< . ElE| S n
m el  Survey Coordinates (ft): 5 § > | & Confined Compression |2
= 2|  Easting: 3134139.16 5 | w § ® Unconfined Compression z AEE
= | Q8 Northing: 13814359.90 o[ 2| & | O PocketPenetrometer sla|2|2
A | S Elevation: 36.56 | 38| z | O Torvane s 1322
wo| > [ levation: . gl 215 05 y 15 > S e -l -
0 Pavement: 6.5" concrete
Fill: stabilized gray clay 30
4 -with fat clay pockets 1'-2'
Firm to very stiff, olive gray Fat Clay (CH), 33 9518312558
with ferrous nodules
5 | -gray and tan 4'-5' 29 | 92 ® O
Termination Depth = 5 Feet
- 10 .
- 15 .
s 20 .
- 25 .
s 30 .
- 35 .
ORINGDRILLED TO 5 FEET WITHOUT DRILCING FLU
WATER ENCOUNTERED AT n/a FEET WHILE DRILLING =£
WATER LEVEL AT n/a FEET AFTER 1/4 HR =
DRILLED BY Van & Sons CHECKED BY ww LOGGED BY CB
PROJECT NO. G121-12 PLATE A-28




KEY TO SYMBOLS

Symbol Description

Strata symbols

Misc.

Paving
Fill
High plasticity

clay

Low plasticity
clay

Silt
Poorly graded sand
with silt

Clayey sand

Symbols

‘\K

‘\‘_

Pocket Penetrometer

Unconfined Compression

Confined Compression

Water table depth

during drilling

Subsequent water
table depth

Soil Samplers

|
_
X

Auger

Undisturbed thin wall
Shelby tube

Standard penetration test

PLATE A-29




AVILES

CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES

ENGINEERING CORP. ASTM Designation D-2487

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL NAMES

Well-graded gravel,

)
g 3 CLEAN GRAVELS Gw well-graded gravel with sand
S g (Less than 5% passes
. 05 G No. 200 sieve) GP Poorly-graded gravel,
o g 2 % poorly-graded gravel with sand
2 Qo
9 g é LE @ Limits plot below "A" line & GM Silty gravel,
o8 02 g GRAVELS WITH FINES hatched zone on plasticity chart silty gravel with sand
D 5 o 5 (More than 12% passes
8 % § 3 No. 200 sieve) Limits plot above "A" line & Ge Clayey gravel,
<Z( e = g hatched zone on plasticity chart clayey gravel with sand
[}
% g ’Fg‘ Sw Well-graded sand,
|C.|0'J é % o CLEAN SANDS well-graded sand with gravel
g:: < E, : (Less than 5% passes No. 200 sieve) P Poorly-graded sand,
8 ﬁ é ; % poorly-graded sand with gravel
1%} cQ
g 5 = Limits plot below "A" line & SM Silty sand,
= 58 SANDS WITH FINES hatched zone on plasticity chart silty sand with gravel
X5 (More than 12% passes
Q= No. 200 sieve) Limits plot above "A" line & sC Clayey sand,
= g hatched zone on plasticity chart clayey sand with gravel
ML Silt, silt with sand, silt with gravel, sandy silt,
§ gravelly silt
3 SILTS AND CLAYS oL Lean clay, lean clay with sand, lean clay with
3 § (Liquid Limit Less Than 50%) gravel, sandy lean clay, gravelly lean clay
O .
g Z° oL Organic clay, organic clay with sand, sandy
% b4 organic clay, organic silt, sandy organic silt
(9]
é é MH Elast_ic s_ilt, elastic silt wit_h s_and, sandy
0o elastic silt, gravelly elastic silt
w o
% E SILTS AND CLAYS CH Fat clay, fat clay with sand, fat clay with
g (Liquid Limit 50% or More) gravel, sandy fat clay, gravelly fat clay
E OH Organic clay, organic clay with sand, sandy

organic clay, organic silt, sandy organic silt

NOTE: Coarse soils between 5% and 12% passing the No. 200 sieve and fine-grained soils with limits plotting in the hatched zone
of the plasticity chart are to have dual symbols.

PLASTICITY CHART DEGREE OF PLASTICITY OF COHESIVE SOILS

3 I Degree of Plasticity Plasticity Index
~ o o / ,'\QQ' ,\‘\0% NONE ..o 0-4
L © B \5( x ¥ V1 2 ST 5-10
N o D 0‘O MEiUM .o, 11-20
2 * High ... .
i = / Very High........cooooiii >40
Q o lroL-mL ‘O\’ MH or OH
'_
o \ o SOIL SYMBOLS
<
- o
n_ -~

A >’ ML (?r oL & Fill
(=) AT
0 10 20 30 40 50 60 70 80 90 100 110 -1 sand

LIQUID LIMIT (LL) ’ Clay (CH)
/!

Equation of A-Line: Horizontal at Pl=4 to LL=25.5, then PI=0.73(LL-20)
Equation of U-Line: Vertical at LL=16 to PI=7, then PI=0.9(LL-8) Clay (CL)

Silt

PLATE A-30




LES

TERMS USED ON BORING LOGS

A=VI

ENGINEERING CORP.

SOIL GRAIN SIZE

U.S. STANDARD SIEVE

6" 3" 3/4" #4 #10 #40 #200
GRAVEL SAND
BOULDERS | COBBLES SILT CLAY
COARSE FINE COARSE MEDIUM FINE
152 76.2 19.1 4.76 2.00 0.420 0.074 0.002

SOIL GRAIN SIZE IN MILLIMETERS

STRENGTH OF COHESIVE SOILS RELATIVE DENSITY OF COHESIONLESS

Undrained SOILS FROM STANDARD PENETRATION TEST

Consistency Shear Strength,

Kips per Sq. ft.
Very Soft ..o less than 0.25 Very L
ST S 0.25 to 0.50 Lsxe 00se
Firm oo (1)(5)3 :g ;gg Medium Dense ... 11-30 bpf

2'00 to 4'00 DENSE ..o 31-50 bpf

Hard ..o greater than 4.00 Very Dense ..o >50 bpf

SPLIT-BARREL SAMPLER DRIVING RECORD
Blows per Foot Description
25 blows driving sampler 12 inches, after initial 6 inches of seating.

50 blows driving sampler 7 inches, after initial 6 inches of seating.
50 blows driving sampler 3 inches, during initial 6-inches seating interval.

NOTE: To avoid change to sampling tools, driving is limited to 50 blows during or after seating interval.

DRY STRENGTH  ASTM D2488 MOISTURE CONDITION  ASTM D2488
None Dry specimen crumbles into powder with mere pressure of handling Dry  Absence of moisture, dusty, dry to the touch
Low Dry specimen crumbles into powder with some finger pressure Moist Damp but no visible water
Medium Dry specimen breaks into pieces or crumbles with considerable pressure Wet Visible free water
High Dry specimen cannot be broken with finger pressure, it can be

broken between thumb and hard surface
Very High Dry specimen cannot be broken between thumb and hard surface

SOIL STRUCTURE

Slickensided Having planes of weakness that appear slick and glossy. The degree of slickensidedness depends upon
the spacing of slickensides and the easiness of breaking along these planes.

Fissured Containing shrinkage or relief cracks, often filled with fine sand or silt; usually more or less vertical.
Pocket Inclusion of material of different texture that is smaller than the diameter of the sample.

Parting Inclusion less than 1/8 inch thick extending through the sample.

Seam Inclusion 1/8 inch to 3 inches thick extending through the sample.

Layer Inclusion greater than 3 inches thick extending through the sample.

Laminated Soil sample composed of alternating partings or seams of different soil types.

Interlayered Soil sample composed of alternating layers of different soil types.

Intermixed Soil sample composed of pockets of different soil types and layered or laminated structure is not evident.
Calcareous Having appreciable quantities of calcium material.

PLATE A-31




ENGINEERING CORP.

ASTM & TXDOT DESIGNATION FOR SOIL LABORATORY TESTS

NAME OF TEST ASTM TEST TXDOT TEST
DESIGNATION DESIGNATION
Moisture Content D 2216 Tex-103-E
Specific Gravity D 854 Tex-108-E
Sieve Analysis D 421 Tex-110-E
D 422 (Part 1)
Hydrometer Analysis D 422 Tex-110-E
(Part 2)
Minus No. 200 Sieve D 1140 Tex-111-E
Liquid Limit D 4318 Tex-104-E
Plastic Limit D 4318 Tex-105-E
Shrinkage Limit D 427 Tex-107-E
Standard Proctor Compaction D 698 Tex-114-E
Modified Proctor Compaction D 1557 Tex-113-E
Permeability (constant head) D 2434 -
Consolidation D 2435 -
Direct Shear D 3080 -
Unconfined Compression D 2166 -
Unconsolidated-Undrained D 2850 Tex-118-E
Triaxial
Consolidated-Undrained Triaxial D 4767 Tex-131-E
Pinhole Test D 4647 -
California Bearing Ratio D 1883 -
Unified Soil Classification System D 2487 Tex-142-E
PLATE A-32




ENGINEERING CORP.

APPENDIX B

Plates B-1 to B-13 Generalized Soil Profile
Plates B-14 to B-17 Piezometer Details



ELEVATION IN FEET

Wesr

— 40

— 20

GENERALIZED SUBSURFACE SOIL PROFILE

ALONG SOUTHCREST
APPROX HORIZONTAL DISTANCE IN FEET
0 200 400 600 800 1000 1200
N T W T TR NN N M I R W R T | IR R N R T (I R N
| T T T T | T T T | T T T T | T T T | T T T T T T |
B-3
an B-1
Pavement: 8" asphalt
Base: 16" stabilized sand, B- Pavement: 7" asphalt

crushed shell, and gravel

Very stiff to hard, dark gray Fat
Clay (CH}), with slickensides

-gray and tan, with calcareous
nodules 6'-10'

-with voids and ferrous nodules
8-10'

Firm to very stiff, gray and tan
Lean Clay (CL), with silt seams
and fat clay pockets

-with calcareous nodules 10-12'

ALAREE AR Y

Stiff to hard, reddish tan Fat Clay
(CH), with slickensides and
calcareous nodules

-reddish tan and gray 16'-20'

-with silty clay layers 18'-20'

Termination Depth = 20 Feet

Pavement: 7" asphalt

Base: 17" stabilized sand, shell,
and gravel

Fill: stiff, olive and tan Fat Clay
(CH)

-olive and dark gray, with ferrous
nodules 4'-6'

N\N\N\N\\

Very stiff to hard, reddish tan Fat
Clay (CH), with slickensides and
ferrous stains

-gray and tan 8-10'

Very stiff to hard, light gray Lean
Clay (CL)

-gray and tan 12'-15', with ferrous
nodules 12-14'

-with abundant silt seams 14'-15'

Termination Depth = 15 Feet

Base: 17" crushed shell, silty
sand, and gravel

Fill: very stiff, gray and tan Fat
Clay w/ Sand (CH)

-with stabilized shell and silty
sand 4-6'

Stiff to very stiff, olive Fat Clay
(CH), with slickensides

-with ferrous nodules and stains
6-8'

-tan 8-10'

-reddish tan and gray 10'-12'

-reddish tan 12'-15'

NANNNNN\N\N\\\\\\e |

Termination Depth = 15 Feet

EAST

40 —

35 —

30 —

25 —

|
1334 NI NOILVAFT3

20 —

AVILES ENGINEERING CORPORATION

GENERALIZED SOIL PROFILE
SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
PAVING IMPROVEMENTS, WBS No. M-000277-0001-3

HOUSTON, TEXAS

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6,/29/12
/) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12 NOTES:
Z B drilling B in piezometer
- Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
Low plasticity silt X <15 min after initial POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM

clay

encounter

WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

AEC PROJECT NO. :

G121-12

DATE:

07-31-12

SOURCE DRAWING PROVIDED BY:

AVILES ENGINEERING CORP.

VERTICAL SCALE : 1"=5
Horizontaseae: 1" = 200’

DRAFTED BY :

BpJ

PLATE NO.:
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ELEVATION IN FEET

SOUTH

— 40

GENERALIZED SUBSURFACE SOIL PROFILE
ALONG CRESTMONT

APPROX HORIZONTAL DISTANCE IN FEET

0 200

400

600

@
|
o~

(PZ—1)

Pavement: 9" asphalt

Base: 14" stabilized sand,
crushed shell, and gravel

Stiff to hard, dark gray Fat Clay
(CH), with slickensides

-light brown 4'-6', with ferrous
and calcareous nodules 4'- 8'

-reddish tan and brown 6'-8'

-gray and tan, with ferrous stains
8-10'

-light tan, with ferrous nodules
10-12'

-tan and gray 12'-14', with
abundant calcareous nodules
12-16'

-reddish tan, with silty clay layers
14'-16'

-reddish tan and gray 16'-18'

4 ]

AN g

Light tan Silt (ML)

1K

Termination Depth = 20 Feet

NOTES:

1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12
Z B drilling B in piezometer
. Depth of groundwater
Low plasticity St X <15 min after initial

clay

encounter

POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM
WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

w
|
W

Pavement: 8" asphalt

Base: 16" stabilized sand,
crushed shell, and gravel

Very stiff to hard, dark gray Fat
Clay (CH), with slickensides

-gray and tan, with calcareous
nodules 6'-10'

-with voids and ferrous nodules
8-10'

Firm to very stiff, gray and tan
Lean Clay (CL), with silt seams
and fat clay pockets

-with calcareous nodules 10-12'

ALAREE AR Y

Stiff to hard, reddish tan Fat Clay
(CH), with slickensides and
calcareous nodules

-reddish tan and gray 16'-20'

-with silty clay layers 18'-20'

Termination Depth = 20 Feet
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ELEVATION IN FEET
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APPROX HORIZONTAL DISTANCE IN FEET

GENERALIZED SUBSURFACE SOIL PROFILE
ALONG SOUTHRIDGE

EAST

0 200 400 600 800 1200 1400 1600
— 40 —=———————— — ———f———— —— 40 —
B B—4 (PZ—1) B-5 7
B Pavement: 9" asphalt g FB’avem&r‘\It: ?"b"_‘l?ph;“ - B—6 B—7 N
- A et ase: 14" stabilized sand, |
T E:fsielfshs;ﬁb!ﬁg%rs:\?j crushed shell, and gravel Pavement: 9" asphalt Pavement: 9" asphalt 35
B v, Stiff to hard, dark gray Fat Clay / Stiff to very sltiff, dark brown Fat Base: 15" stabilized sand, Base: 15" stabilized sand, -
L / (CH), with slickensides / Clay (CH), with slickensides crushed shell, and gravel v4 crushed shel, and gravel —
/ ' / -with ferrous nodules 2'-4 ¥ /| st to very stiff, dark brown Fat Stiff to very stiff, dark gray Fat
- / -light brown 4'-6', with ferrous / / Clay (CH), with slickensides / Clay (CH), with slickensides -
| / and calcareous nodules 4'- 8' / / / . o _
/ / / -light brown 4'-6' / -with ferrous nodules 4'-8
. (/) cocish an and brown 66 (/) -iaht grayand an 612 it ) ) 50 —
/ / voids and ferrous nodules 6-8' / / .
B / / % -tan, with calcareous nodules % -gray and tan, with claystone 7
- % -gray and tan, with ferrous stains / / and fer'rous‘ stains 6'-8', and / fragments 6'-8 —
8-10' / voids 6'-15 /
B / / / _reddish brown 8-10' / -reddish tan and gray 8'-10' =
- / -light tan, with ferrous nodules % -with voids 1012 / / —
10-12' / / / . oy
—2° % 7 (/) -redcish brown and tan 10-12 (/)] eddish brown 1012 25— a
- / tan and gray 12-14', with / -tan and gray 12-16' / % -4 =
N / abundant calcareous nodules / / / ' . | =
% 12-16' / % -reddish brown and gray 12-14' / -reddish tan 1214 °
- / -reddish tan, with silty clay layers / -with chalk and calcareous / / 4 =
/ 1416 / nodules 1416 / / o
] / -dark tan and gray 14'-15' -tan, with voids 14'-15 4 o
e 4 . g / -reddish tan, with silt partings / ¥ oo ™
. % -reddish tan and gray 16'-18 % 1620 ’ Termination Depth = 15 Feet Termination Depth = 15 Feet
A /
- Light tan Silt (ML) / N
I = ) i
- /
B Termination Depth = 20 Feet Termination Depth = 20 Feet T
— 15 15 —
— 10 10 —
B AVILES ENGINEERING CORPORATION
- LEGEND:
L0 . - Depth of groundwater GENERAL|ZED SO”_ PROF”_E
Pavi 4 High plasticity | Poorly graded A 74 d 6,/29/12
B aving A clay | sand with silt = ir:e;isel;r:me(’zgr SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
y Depth of groundwater Depth of groundwater PAVING IMPROVEMENTS, WBS No. M-000277-0001-3
B Fill 7/ Clayey sand XZ  encountered during X measured on 7/27/12 NOTES: HOUSTON, TEXAS
| L drilling in piezometer "AEC PROJECT NO. DATE 'SOURCE DRAWING PROVIDED BY:
. Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR G'.].21-12 ' 07-31-12 AVILES ENGINEERING CORP
L Low plasticity Silt ¥ 15 min after initial POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM ronsons. VS 5 [ oereosr pye— :
clay ~  encounter WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS. | (" C "0 10 o8 BpJ PLATE B-3




ELEVATION IN FEET

SOUTH

— 40

GENERALIZED SUBSURFACE SOIL PROFILE
ALONG CRESTVILLE

APPROX HORIZONTAL DISTANCE IN FEET
0 200 400 600

o8]
|
o4

(PZ-2)

Pavement: 7" asphalt

Base: 17" stabilized sand,
crushed shell, and gravel

Stiff to very stiff, dark gray Fat
Clay wiSand (CH), with
slickensides

-with ferrous nodules 4'-6'

[os)
|
~

Pavement: 9" asphalt

Base: 15" stabilized sand,
crushed shell, and gravel

Stiff to very stiff, dark gray Fat
Clay (CH), with slickensides

-with ferrous nodules 4'-8'

Stiff to very stiff, light gray and
tan Fat Clay (CH), with
slickensides

-with calcareous nodules 6'-8'
and ferrous nodules 6'-12'
-gray and tan 8-14'

-with ferrous stains 10'-12" and
calcareous nodules 10-15'

-gray and tan, with claystone
fragments 6'-8'

-reddish tan and gray 8-10'

1K
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-reddish brown 10'-12'

-reddish tan 12'-14'
-reddish tan and gray 14'-15'

Termination Depth = 15 Feet -tan, with voids 14'-15'
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Termination Depth = 15 Feet
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PAVING IMPROVEMENTS, WBS No. M-000277-0001-3

HOUSTON, TEXAS

POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
/] clay | sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12 NOTES:
Z B drilling B in piezometer
L lasticit Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
oW plasticity silt X ~15 min after initial

clay

encounter

WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

AEC PROJECT NO. :
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ELEVATION IN FEET
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GENERALIZED SUBSURFACE SOIL PROFILE
ALONG SOUTHLEA

APPROX HORIZONTAL DISTANCE IN FEET
0 200 400 600
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Pavement; 7" asphalt

Base: 17" stabilized sand,
crushed shell, and gravel

Stiff to very stiff, dark gray Fat
Clay w/Sand (CH), with
slickensides

-with ferrous nodules 4'-6'

Pavement: 6.25" concrete

Stiff to hard, dark gray Sandy Fat
Clay (CH}), with ferrous nodules
-gray and tan 2'-8'

Stiff to very stiff, light gray and
tan Fat Clay (CH), with
slickensides

-with calcareous nodules 6'-8'
and ferrous nodules 6'-12'
-gray and tan 8-14'

-with ferrous stains 10'-12" and
calcareous nodules 10-15'

U\ |

NN\N\\N\\NN\\N\\\W

-tan, with abundant calcareous
nodules 8'-10'

1K
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Firm, tan and brown Sandy Lean
Clay (CL), with ferrous nodules
and abundant calcareous

VA
= hzeld \nodules
it Medium dense, tan and gray
-reddish t d 14'-15' % '
foadish fan and gray ﬁ :i Poorly Graded Sand w/Silt (SP-
Termination Depth = 15 Feet SM)
-wet at 12'

Medium dense, tan Clayey Sand
(SC), with silt partings
Termination Depth = 16 Feet

EAST
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GENERALIZED SOIL PROFILE
SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
PAVING IMPROVEMENTS, WBS No. M-000277-0001-3

HOUSTON, TEXAS

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
/] clay | sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12 NOTES:
Z B drilling B in piezometer
L lasticit Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
oW plasticity silt X ~15 min after initial

clay

encounter

POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM
WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

AEC PROJECT NO. :
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ELEVATION IN FEET

Wesr GENERALIZED SUBSURFACE SOIL PROFILE

EAST

ALONG SOUTHMUND
APPROX HORIZONTAL DISTANCE IN FEET
0 200 400 600 800 1000 1200 1400 1600 1800
— 40 44—+t —+— 40 —
i S B—12 |
~ Pavement: 2" asphalt — B-11 BE-10 1
| Pavement: 5.25" concrete Pavement: 2 as“phalt Pavement: 1.5" asphalt Pavement: 2" asphalt —
Firm to hard. dark aray Fat Cla Pavement: 5.25" concrete —— T
3 m {0 nard, gray y / Hard. dark b Fat Clay w/ Pavement: 5.5" concrete Pavement: 5.5" concrete B
— 95 (CH), with slickensides / S:rr]d, ( g': ) rown Fat Clay w / Siff 1o very st dark gray Sandy Very stif,dark ofive Sandy Lean 35 —
B / % Fat Clay (CH) Clay (CL) i
% / with siity sand pockets 2-6'
L / % // Very stiff, dark brown Sandy Fat -
| ) 7 /] caricn
- -gray and tan 6'-12', with / i tan 6.8 / / —
g -gray and tan 6'- b .
- calcareous nodules 6'-8 % / Firm to very stff, gray and tan % -dark olive 6'-8 30 —|
- -with ferrous nodules 8'-10' / Sandy Lean Clay (CL) / —
B Hard, gray and tan Lean Clay / —tan and brown 8'-10' / -gray and tan, with calcareous |
/ (CL), with ferrous and calcareous / / nodules 8-10"
L nodules / // -
B % Gray and tan Clayey Sand (SC) with sitty sand seams 1012 Termination Depth = 10 Feet |
— 25 -reddish tan, with abundant / 260 —H ™
" ll [
L calcareous nodules 1214 % -gray, with ferrous stains 12'-14' 4 2
7 %
- -reddish brown and gray 14'-16' ;.../. 1 &
L. Medium dense, tan Poorly B - =
B 1341 Graded Sand wiSil (SP-SW) 1; ; gedd'”’(‘j“sde“je' ey SP§°S”,{A ni=
o -tan and gray 16™-18' it -boring caved at 15.3' a3t raded Sand wiSilt (SP-SM) 1=
ey izt
— 20 il Termination Depth = 16 Fest 20 — O
ol
- -tan 18'-25', with ferrous nodules b —
i 18-20' Ly -
R
n i -
Termination Depth = 20 Feet
— 15 15 —
= Termination Depth = 25 Feet =
— 10 10 —
B AVILES ENGINEERING CORPORATION
- LEGEND:
L0 . - Depth of groundwater GENERAL|ZED SO”_ PROF”_E
Pavin V High plasticity | Poorly graded X measured on 6/29/12
| 9 /) clay | sand with silt = oiezometer SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
B 07 Depth of groundwater Depth of groundwater PAVING IMPROVEMENTS, WBS No. M-000277-0001-3
Fill // Clayey sand XZ  encountered during X measured on 7/27/12 NOTES: HOUSTON, TEXAS
| L drilling in piezometer "AEC PROJECT NO. DATE 'SOURCE DRAWING PROVIDED BY:
L lasticit Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR G'.].21-12 ' 07-31-12 AVILES ENGINEERING CORP.
- oW plasticity silt X ~15 min after initial POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM | P
clay ~  encounter WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS. | (" C "0 10 o8 BpJ PLATE B-6




ELEVATION IN FEET

Wesr GENERALIZED SUBSURFACE SOIL PROFILE =
ALONG CHERBOURG

APPROX HORIZONTAL DISTANCE IN FEET

0 200 400
— 40 ————————— 40 —
(PZ-3)
Pavement;: 2" asphalt
B Pavement: 4.5" concrete T
— Firm to very stiff, dark gray Fat —
B Clay (CH), with slickensides _
— 35 35 —
B -gray and tan, with calcareous ]
~ and ferrous nodules 6'-12' -
— 30 30 —
B -reddish tan 12-18' ]
— 25 25— m
m
_ 1=
—
u -1 ©
=
B 0=
- — m
M
— 20 , 20 H 4
-tan and gray 18'-25', with ferrous
I~ nodules 18-20' -
— 15 15 —
-with calcareous nodules 23'-25'
— 10 10 —
-tan 28'-30'
Termination Depth = 30 Feet
B AVILES ENGINEERING CORPORATION
- LEGEND:
— O V High plasticity | Poorly graded A rd Depth of groundwater GENERALIZED SOIL PROFILE
i . Paving ‘A clay sand with silt = if:esiiuzf:rieﬁgr 6/29/12 SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
B 07 Depth of groundwater Depth of groundwater PAVING IMPROVEMENTS, WBS No. M-000277-0001-3
Fill // Clayey sand Z  encountered during X measured on 7/27/12 NOTES: HOUSTON, TEXAS
| drllllng n PleZUmeter AEC PROJECT NO. - DATE - SOURCE DRAWING PROVIDED BY:
L lasticit Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR G121-12 07-31-12 AVILES ENGINEERING CORP.
- oW plasticity silt X ~15 min after initial POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM | o
clay ~  encounter WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS. | (" C "0 10 o8 BpJ PLATE B-7




ELEVATION IN FEET

SOUTH

— 40

GENERALIZED SUBSURFACE SOIL PROFILE

ALONG CRESTRIDGE

APPROX HORIZONTAL DISTANCE IN FEET

400 600

800

Pavement: 1.25" asphalt

Pavement: 5" concrete

.

Stiff to hard, dark olive Fat Clay
w/Sand (CH), with slickensides
-dark brown, with silty sand
pockets 2'-4' and ferrous nodules
2'6'

-dark gray, with voids 4'-6'

-gray and tan 6-12'

-with ferrous nodules 8'-12'

-reddish tan and gray, with
ferrous stains and calcareous
nodules 12-14'

A AN

Stiff to very stiff, reddish tan and
gray Fat Clay (CH), with
slickensides

-with calcareous nodules and
voids 14'-16'

-tan and gray 16'-25'

-with voids 18'-20"

-with ferrous nodules 23'-25'

Termination Depth = 25 Feet

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12
Z B drilling B in piezometer
. Depth of groundwater
Low plasticity St X <15 min after initial

clay

encounter

Pavement: 2" asphalt

Pavement: 4.5" concrete

Firm to very stiff, dark gray Fat
Clay (CH), with slickensides

-gray and tan, with calcareous
and ferrous nodules 6'-12'

-reddish tan 12'-18'

-tan and gray 18'-25', with ferrous
nodules 18'-20'

-with calcareous nodules 23'-25'

-tan 28'-30'

Termination Depth = 30 Feet

NOTES:

1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM
WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

Pavement: 2" asphalt

Pavement; 5.25" concrete

Firm to hard, dark gray Fat Clay
(CH), with slickensides

-gray and tan 6'-12', with
calcareous nodules 6'-8'

-with ferrous nodules 8'-10'

-reddish tan, with abundant
calcareous nodules 12'-14'

-reddish brown and gray 14'-16'

-tan and gray 16'-18'

-tan 18'-25', with ferrous nodules
18'-20"

Termination Depth = 25 Feet
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AEC PROJECT NO. :
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ELEVATION IN FEET
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GENERALIZED SUBSURFACE SOIL PROFILE

ALONG SOUTHVILLE

EAST

APPROX HORIZONTAL DISTANCE IN FEET
0 200 400 600 800 1000 1200 1400 1600 1600
4 } —+— 40 —
515 B-16 _
Pavement: 1.25" asphalt Pavement; 2.25" asphalt B_19 |
Pavement: 5" concrete Pavement: &' concrete B-18
% Stiff to hard, dark olive Fat Clay Stiffto very stff, dark gray Fat Pavement: 2" asphalt Pavement; 2.5" asphalt —
/ wiSand (CH), with slickensides Clay (CH), with slickensides Pavement: 7" concrete Pavement: 4 concrete 35 —
/ -dark brovlvn,l with ity sand -with calcareous nodules 1'-2' Firm to very stff, olive Fat Clay Very stiff to hard, dark brown Fat
/ glog!(ets 2-4'and ferrous nodules wiSand (CH), with slickensides Clay w/Sand (CH), with 7]
: : e AL -dark olive 4'-6' -olive gray 2-4' slickensides |
% -dark gray, with voids 4'-6 gray -dark gray, with silty sand
/ o -gray and tan 4'-14', with ferrous pc)lpkets 2"1', g n
% -gray and tan 6'-12 -gray and tan 6'-8' nodules 4'-12' -olive gray 4' |
/ -tan and gray, with ferrous 30 —
/ -with ferrous nodules 8'-12' tan 810", with calcareous nodules 6'-10' and calcareous
% nodules 8'-14' and ferrous stains nodules 6-8
/ 812’ _
/ -gray and tan 10'-12' -
% Termination Depth = 10 Feet —
-reddish tan and gray, with —reddish tan and aray 12-16'
% ferrous stains and calcareous I gy 25 — E
"/ nodules 12-14 -with sand partings 12'-14' S
, Stiff o very stiff, reddish tan and 1 =
/ gray Fat Clay (CH), with %
% sllrl:l:]enslldes I -reddish tan and gray, with 0=
/ W'g ﬁs:z:n:ous nodules and -reddish brown, with abundant calcareous nodules 14'-15' 4 4
voids 14'- 118" — = m
/ tan and gray 16-25' calcareous nodules 1618 Termination Depth = 15 Feet oo — ™
% -with voids 18-20' ed 18-20"
% Termination Depth = 20 Feet |
2 .
% -with ferrous nodules 23'-25'
7 .
Termination Depth = 25 Feet |
10 —
5 —

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12
Z B drilling B in piezometer
. Depth of groundwater
Low plasticity St X <15 min after initial

clay

encounter

AVILES ENGINEERING CORPORATION

GENERALIZED SOIL PROFILE
SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
PAVING IMPROVEMENTS, WBS No. M-000277-0001-3

NOTES: HOUSTON, TEXAS

1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR | ™™ 5Y21.12 T 97.31-12 AVILES ENGINEERING CORP
POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM oo oot e '
WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS. | Toon"o 1 =3, BpJ PLATE B-9




ELEVATION IN FEET

SOUTH

— 40

GENERALIZED SUBSURFACE SOIL PROFILE
ALONG SOUTHBANK

APPROX HORIZONTAL DISTANCE IN FEET
0 200 400 600

B—24 (FZ—4) B-17

Pavement: 0.5" asphalt
Pavement: 5.75" concrete

Stiff to hard, dark gray Fat Clay
(CH), with slickensides

Pavement: 2" asphalt
Pavement: 6" concrete
Stiff to hard, olive gray Fat Clay

(CH), with slickensides
-with ferrous nodules 2'-4'

-olive brown 4'-6', with ferrous
nodules 4'- 14'

gray and tan 6-12' -gray and tan 6-8'

-tan and dark gray 8'-10', with
calcareous nodules 8'-15'

-reddish tan and gray 10'-12'

av 4 -reddish tan and gray, with
calcareous nodules 12'-15' and
silty clay pockets 12'-14'

-reddish tan 12'-14'

-reddish brown, with calcareous
nodules 14-15'
Termination Depth = 15 Feet

Termination Depth = 15 Feet

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12 NOTES:
Z B drilling B in piezometer
- Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
Low plasticity silt X ~15 min after initial POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM

clay

encounter

WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

N ORTH

40 —

25 —

|
1334 NI NOILVAFT3

20 —

AVILES ENGINEERING CORPORATION

GENERALIZED SOIL PROFILE
SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
PAVING IMPROVEMENTS, WBS No. M-000277-0001-3

HOUSTON, TEXAS

AEC PROJECT NO. :

DATE:

SOURCE DRAWING PROVIDED BY:

G121-12 07-31-12 AVILES ENGINEERING CORP.
VERTICAL SCALE : 1"=5 DRAFTED BY : PLATE NO.:
Horizontaseae: 1" = 200’ BpJ PLATE B-10




ELEVATION IN FEET
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GENERALIZED SUBSURFACE SOIL PROFILE

APPROX HORIZONTAL DISTANCE IN FEET
800

ALONG SOUTHINGTON

400 600

Pavement: 2" asphalt B —20

Pavement: 6" concrete

Stiff to hard, olive gray
Fat Clay (CH), with
slickensides

-with ferrous nodules 2'-4'

-gray and tan 6'-8'

-tan and dark gray 8'-10',
with calcareous nodules
8-15'

-reddish tan and gray
10-12'

-reddish tan 12'-14'

-reddish brown, with
calcareous nodules 14'-15'

Pavement: 8.75" concrete

Fill: stabilized gray clay, with silty
sand pockets

Termination Depth = 15 Feet

ARARAEAEEEE ..

Firm to hard, dark gray and olive
gray Fat Clay (CH), with
slickensides

-olive gray 4'-6', with ferrous
nodules 4'-8'

-tan 6'-8'

-reddish tan and gray 8'-10', with
calcareous nodules 8'-12'
-reddish brown and gray 10-12'

-reddish brown 12'-14'

-reddish tan and gray 14'-15'

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12
Z B drilling B in piezometer
. Depth of groundwater
Low plasticity St X <15 min after initial

clay

encounter

Termination Depth = 15 Feet

NOTES:

1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM
WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.

Pavement; 9" concrete

Fill: stabilized gray clay

Stiff to very stiff, olive gray Fat
Clay w/ Sand (CH), with
slickensides

-tan and gray 4'-6', with ferrous
nodules 4'-10'

-tan 6-8'

-gray and tan 8'-10'

ARARAANAAAAAAAAAAAANN

Very stiff, reddish brown and
gray Fat Clay (CH), with
slickensides

-with ferrous and calcareous
nodules 10'-12'

-reddish tan 12'-14'

-red 14-15'

Termination Depth = 15 Feet

EAST

40 —

25 —

|
1334 NI NOILVAFT3

20 —
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07-31-12
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ELEVATION IN FEET

Wesr

— 40

GENERALIZED SUBSURFACE SOIL PROFILE
ALONG SOUTHGOOD

APPROX HORIZONTAL DISTANCE IN FEET

400

600 500

B—24 (PZ-4)

Pavement: 0.5" asphalt

Pavement: 5.75" concrete

Stiff to hard, dark gray Fat Clay
(CH), with slickensides

-olive brown 4'-6', with ferrous
nodules 4'- 14'

gray and tan 6-12'

-reddish tan and gray, with
calcareous nodules 12'-15' and
silty clay pockets 12'-14'

Termination Depth = 15 Feet

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12
Z B drilling B in piezometer
. Depth of groundwater
Low plasticity St X <15 min after initial

clay

encounter

Pavement: 6.75" concrete

Pavement: 6.5" concrete Fill: stabilized brown clay

Fill: stabilized gray clay

NANNNNNNNNNNNNNNNNNNNEE .

Firm to stiff, dark gray Fat Clay
Stiff to very stiff, gray Fat Clay (CH), with slickensides
(CH), with slickensides

-with ferrous nodules 4'-5'

-tan 4'-6', with ferrous nodules 4'-

Termination Depth = 5 Feet

*x

-gray and tan 6'-8'

-reddish tan and gray 8'-14', with
ferrous stains 8'-10' and
calcareous nodules 8-12'

-reddish brown 14'-15'

Termination Depth = 15 Feet

NOTES:

1.

SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM
WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.
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AVILES ENGINEERING CORPORATION

GENERALIZED SOIL PROFILE
SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND
PAVING IMPROVEMENTS, WBS No. M-000277-0001-3

HOUSTON, TEXAS

AEC PROJECT NO. :

G121-12

DATE:

07-31-12

SOURCE DRAWING PROVIDED BY:
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DRAFTED BY :
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ELEVATION IN FEET
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— 40

GENERALIZED SUBSURFACE SOIL PROFILE
ALONG SOUTHFORD

APPROX HORIZONTAL DISTANCE IN FEET
0 200 400

Pavement; 6.5" concrete Pavement: 6.5" concrete

Fill: stabilized gray clay, with fat
clay pockets

Fill: stabilized gray clay
-with fat clay pockets 1'-2'

Firm to very stiff, olive gray Fat
Clay (CH), with ferrous nodules

Firm to hard, gray Fat Clay (CH),
with slickensides

-gray and tan 4'-5'

N -

Termination Depth = 5 Feet
-tan and gray 6-10', with ferrous
nodules 6'-8'

-reddish tan and tan, with
calcareous nodules 10'-12'

-reddish tan and gray 12'-14'

-reddish tan 14'-15'

ARARAEEEREAEEA-.-.

Termination Depth = 15 Feet

LEGEND:
. - Depth of groundwater
Paving V High plasticity ﬁ Poorly grqde-d X measured on 6/29/12
Z) clay ) sand with silt = in piezometer
17 Depth of groundwater Depth of groundwater
Fill // Clayey sand 3Z encountered during X measured on 7/27/12 NOTES:
Z B drilling B in piezometer
- Depth of groundwater 1. SOIL STRATIGRAPHY AND SECONDARY SOIL STRUCTURE (SUCH AS SEAMS, LAYERS, OR
Low plasticity silt X ~15 min after initial POCKETS OF SANDS, SILTS, SLICKENSIDES, AND FISSURES) THAT ARE DIFFERENT FROM

clay

encounter

WHAT WERE IDENTIFIED IN THE ACTUAL BORINGS MAY EXIST AWAY FROM THESE BORINGS.
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APPENDIX C

Plates C-1a thru C-Ic  Recommended Geotechnical Design Parameters
Plate C-2 Load Coefficients for Pipe Loading
Plate C-3 Live Loads on Pipe Crossing Under Roadway



G121-12 COH SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND PAVING IMPROVEMENTS
DESIGN SOIL PARAMETERS FOR UNDERGROUND UTILITIES

Denth ' - OSHA Short-Term Long-Term
Location P Soil Type l l n C, Oy C o'
(f) (pef) | (pef) | (psi) | Type (osH) | (deg) K, | Ko | K (psf) | (deg) K, | Ko | K,
0-2 Base: sand and shell 120 58 300 C 0 0 1.00 | 1.00 | 1.00 0 30 | 0.33 [ 0.50 | 3.00
B-1 2-6 Fill: very stiff CH 120 58 300 C 1100 0 1.00 | 1.00 [ 1.00 | 100 16 | 057 | 0.72 | 1.76
6-12 Stiff to very stiff CH 117 55 600 B 1000 0 1.00 | 1.00 [ 1.00 | 100 16 | 057 | 0.72 | 1.76
12-15 Very stiff CH 124 62 600 B 2000 0 1.00 | 1.00 [ 1.00 | 200 16 | 057 | 0.72 | 1.76
0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 | 0.33 ] 0.50 | 3.00
B2 2-6 Fill: stiff CH 121 59 600 C 1700 0 1.00 | 1.00 [ 1.00 | 150 16 | 057 | 0.72 | 1.76
6-10 Very stiff to hard CH 120 58 600 B 1500 0 1.00 | 1.00 [ 1.00 | 150 16 | 057 | 0.72 | 1.76
10-15 Very stiff to hard CL. 128 66 1000 B 3300 0 1.00 | 1.00 [ 1.00 | 300 18 [ 053 | 0.69 | 1.89
0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 | 0.33 ] 0.50 | 3.00
B-3 2-10 Very stiff to hard CH 125 63 1000 B 2200 0 1.00 | 1.00 [ 1.00 | 200 16 | 057 | 0.72 | 1.76
10-20 Firm to hard CL/CH 127 65 300 B 800 0 1.00 | 1.00 | 1.00 75 16 | 057 | 0.72 | 1.76
0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 0.33 | 0.50 | 3.00
2-6 Stiff to very stiff CH 122 60 600 B 1500 0 1.00 | 1.00 [ 1.00 | 150 16 | 057 | 0.72 | 1.76
B-4 6-13 Stiff to hard CH 122 60 600 B 1000 0 1.00 | 1.00 [ 1.00 | 100 16 | 057 | 0.72 | 1.76
13-18 Stiff to very stiff CH 130 68 600 B 1400 0 1.00 | 1.00 [ 1.00 | 125 16 | 057 | 0.72 | 1.76
18-20 ML 120 58 300 C 0 26 0.39 | 0.56 | 2.56 0 26 | 039 | 0.56 | 2.56
0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 | 0.33 ] 0.50 | 3.00
B-5 2-15 Stiff to very stiff CH 120 58 600 B 1200 0 1.00 | 1.00 [ 1.00 | 100 16 | 057 | 0.72 | 1.76
15-20 Very stiff CH 126 64 1000 B 2300 0 1.00 | 1.00 [ 1.00 | 225 16 | 057 | 0.72 | 1.76
0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 0.33 | 0.50 | 3.00
B-6 2-8 Stiff to very stiff CH 120 58 600 B 1400 0 1.00 | 1.00 [ 1.00 | 125 16 | 057 | 0.72 | 1.76
8-15 Stiff to very stiff CH 123 61 600 B 1900 0 1.00 | 1.00 [ 1.00 | 175 16 | 057 | 0.72 | 1.76
B.7 0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 | 0.33 ] 0.50 | 3.00
2-15 Stiff to very stiff CH 121 59 600 B 1400 0 1.00 | 1.00 [ 1.00 | 125 16 | 057 | 0.72 | 1.76
B8 0-2 Base: sand and shell 120 58 300 C 0 30 0.33 | 0.50 | 3.00 0 30 | 0.33 ] 0.50 | 3.00
2-15 Stiff to very stiff CH 122 60 600 B 1300 0 1.00 | 1.00 [ 1.00 | 125 16 | 057 | 0.72 | 1.76
0-8 Stiff to very stiff CH 124 62 600 B 1400 0 1.00 | 1.00 [ 1.00 | 125 16 | 057 | 0.72 | 1.76
B9 8-10 Very stiff to hard CH 124 62 600 C* 2000 0 1.00 | 1.00 [ 1.00 | 200 16 | 057 | 0.72 | 1.76
10-12 Firm CL 137 75 300 C* 800 0 1.00 | 1.00 | 1.00 75 18 [ 0.53 | 0.69 | 1.89
12-16 | Medium dense SP-SM/SC | 120 58 1000 C 0 30 0.33 | 0.50 | 3.00 0 30 | 0.33 ] 0.50 | 3.00

PLATE C-1a



G121-12 COH SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND PAVING IMPROVEMENTS

DESIGN SOIL PARAMETERS FOR UNDERGROUND UTILITIES

Denth ' - OSHA Short-Term Long-Term
Location P Soil Type l l n C, Oy C o'

(fv) (pcf) | (pef) | (psi) [ Type (osH) | (deg) K, | K | K, (psf) | (deg) K, | Ky | K,
B-10 0-10 Very stiff CL/CH 121 59 600 B 1800 0 1.00 | 1.00 | 1.00 [ 175 16 | 0.57 | 0.72 | 1.76
0-10 Stiff to very stiff CH/CL 127 65 600 B 1500 0 1.00 | 1.00 | 1.00 | 150 16 | 0.57 | 0.72 | 1.76
B-11 10-14 Firm to stiff CL 127 65 300 B 800 0 1.00 | 1.00 | 1.00 75 18 | 0.53 ] 0.69 | 1.89
14-16 Medium dense SP-SM 125 63 1000 C 0 32 | 031 | 047 | 3.25 0 32 [ 031 | 047 | 3.25
B.12 0-10 Hard CH/CL 127 65 | 2000 B 3600 0 1.00 | 1.00 | 1.00 | 300 16 | 0.57 | 0.72 | 1.76
10-20 | Medium dense SC/SP-SM | 128 66 1000 C 0 30 | 0.33 [ 0.50 | 3.00 0 30 | 0.33 [ 0.50 | 3.00
0-8 Stiff to very stiff CH 120 | 58 600 B 1200 0 1.00 | 1.00 | 1.00 [ 125 16 | 0.57 |1 0.72 | 1.76
B-13 8-18 Stiff to hard CH 133 71 600 B 1900 0 1.00 | 1.00 | 1.00 | 175 16 | 0.57 | 0.72 | 1.76
18-25 Firm to very stiff CH 117 55 300 (18]—320) 900 0 1.00 | 1.00 | 1.00 75 16 | 0.57 | 0.72 | 1.76
0-8 Stiff to very stiff CH 122 | 60 600 B 1400 0 1.00 | 1.00 | 1.00 [ 125 16 | 0.57 | 0.72 | 1.76
B-14 8-30 Firm to very stiff CH 124 | 62 300 (8-]30) 1000 0 1.00 | 1.00 | 1.00 | 100 16 | 0.57 | 0.72 | 1.76
0-10 Stiff to very stiff CH 124 | 62 1000 B 2000 0 1.00 | 1.00 | 1.00 | 200 16 | 0.57 | 0.72 | 1.76
B-15 10-16 Stiff to hard CH 124 | 62 600 B 1200 0 1.00 | 1.00 | 1.00 | 100 16 | 0.57 |1 0.72 | 1.76
16-20 Very stiff CH 120 | 58 1000 B 2300 0 1.00 | 1.00 | 1.00 | 225 16 | 0.57 | 0.72 | 1.76
20-25 Stiff to very stiff CH 117 55 600 N/A 1200 0 1.00 | 1.00 | 1.00 | 100 16 | 0.57 | 0.72 | 1.76
B-16 0-20 Stiff to very stiff CH 126 | 64 600 B 1600 0 1.00 | 1.00 | 1.00 | 150 16 | 0.57 | 0.72 | 1.76
B-17 0-15 Stiff to hard CH 126 | 64 600 B 1400 0 1.00 | 1.00 | 1.00 [ 125 16 | 0.57 | 0.72 | 1.76
B.18 0-12 Firm to very stiff CH 122 | 60 300 B 900 0 1.00 | 1.00 | 1.00 75 16 | 0.57 | 0.72 | 1.76
12-15 Stiff to very stiff CH 135 73 600 B 1500 0 1.00 | 1.00 | 1.00 | 150 16 | 0.57 |1 0.72 | 1.76
B-19 0-10 Very stiff to hard CH 126 | 64 1000 B 3600 0 1.00 | 1.00 | 1.00 | 300 16 | 0.57 | 0.72 | 1.76
0-2 Fill: stabilized clay 120 | 58 300 C 1000 0 1.00 | 1.00 | 1.00 | 100 18 [ 0.53 | 0.69 | 1.89
B-20 2-10 Firm to very stiff CH 121 59 300 B 900 0 1.00 | 1.00 | 1.00 75 16 | 0.57 | 0.72 | 1.76
10-15 Stiff to hard CH 123 61 600 B 1800 0 1.00 | 1.00 | 1.00 [ 175 16 | 0.57 | 0.72 | 1.76
0-2 Fill: stabilized clay 120 | 58 300 C 1000 0 1.00 | 1.00 | 1.00 | 100 18 | 0.53 | 0.69 | 1.89
B-21 2-10 Stiff to very stiff CH 121 59 600 B 1100 0 1.00 | 1.00 | 1.00 | 100 16 | 0.57 | 0.72 | 1.76
10-15 Very stiff CH 124 | 62 1000 B 2400 0 1.00 | 1.00 | 1.00 | 225 16 | 0.57 | 0.72 | 1.76
B2 0-2 Fill: stabilized clay 120 | 58 300 C 1000 0 1.00 | 1.00 | 1.00 | 100 18 [ 0.53 | 0.69 | 1.89
2-5 Firm to stiff CH 117 55 300 B 800 0 1.00 | 1.00 | 1.00 75 16 | 0.57 | 0.72 | 1.76

PLATE C-1b



G121-12 COH SOUTHPARK AND SOUTHCREST AREA DRAINAGE AND PAVING IMPROVEMENTS
DESIGN SOIL PARAMETERS FOR UNDERGROUND UTILITIES

Denth ' - OSHA Short-Term Long-Term
Location P Soil Type v v n C. Oy C o'
(ft) (pcf) | (pef) | (psi) | Type (osH) | (deg) K. | Ko | K, (psf) | (deg) K. | Ko | K,
0-2 Fill: stabilized clay 120 58 300 C 1000 0 1.00 | 1.00 | 1.00 100 18 0.53 | 0.69 | 1.89
B-23 2-8 Stiff CH 119 57 300 B 1000 0 1.00 | 1.00 [ 1.00 100 16 0.57 | 0.72 | 1.76
8-15 Stiff to very stiff CH 122 60 600 B 1800 0 1.00 | 1.00 | 1.00 175 16 0.57 1 0.72 | 1.76
B-24 0-15 Stiff to hard CH 126 64 600 B 1300 0 1.00 | 1.00 [ 1.00 125 16 0.57 | 0.72 | 1.76
0-4 Fill: stabilized clay 120 58 300 C 1500 0 1.00 | 1.00 | 1.00 150 18 0.53 | 0.69 | 1.89
B-25 4-10 Firm to stiff CH 123 61 300 B 900 0 1.00 | 1.00 | 1.00 75 16 0.57 | 0.72 | 1.76
10-15 Stiff to hard CH 130 68 600 B 1600 0 1.00 | 1.00 | 1.00 150 16 0.57 1 0.72 | 1.76
B-26 0-2 Fill: stabilized clay 120 58 300 C 1000 0 1.00 | 1.00 | 1.00 100 18 0.53 1 0.69 | 1.89
2-5 Firm to very stiff CH 119 57 300 B 1000 0 1.00 | 1.00 | 1.00 100 16 0.57 1 0.72 | 1.76
Notes: (1) y = Unit weight for soil above water level, y’ = Buoyant unit weight for soil below water level.

(2) Cu = Short term soil ultimate cohesion (upper limit of 3,600 psf for design purposes), ¢u = Short term soil friction angle.

(3) C' = Long term soil ultimate cohesion (upper limit of 350 psf for design purposes),¢' = Long term soil friction angle.

(4) E'n = Effective modulus of soil reaction for flexible pipe deflection.

(5) K, = Coefficient of active earth pressure, K, = Coefficient of at-rest earth pressure, K, = Coefficient of passive earth pressure, for level backfill.

(6) CL = Lean Clay, CH = Fat Clay, SC = Clayey Sand, ML = Silt; SP-SM = Poorly Graded Sand with Silt.
(7) OSHA Soil Types for soils in the top 20 feet below grade:

A: cohesive soils with qu = 1.5 tsf or greater (qu = Unconfined Compressive Strength of the Soil)

B: cohesive soils with qu = 0.5 tsf or greater

C: cohesive soils with qu = less than 0.5 tsf, fill materials, or granular soil

C*: The above OSHA Soil Types were recommended on assumption that the excavations are dewatered; if the site is not dewatered, all submerged
soils should be classified as OSHA Type C.

PLATEC-1c
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Reference: US Army Corps of Engineers Engineering Manual, EM 1110-2-2909, Oct. 31, 1997, Figure 2-5.
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VERTICAL STRESS, psf
(VA 500 1000 1500 2000
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LIVE LOADS ON PIPE CROSSING UNDER ROADWAY

Note: 1. The vertical stress was estimated using AASHTO HS20 truck axle loadings on
paved surfaces (Reference: ASCE 15-98, "Standard Practice for Direct Design of Buried
Precast Concrete Pipe Using Standandard Installations").
2. Single truck passing.
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APPENDIX D
Plate D-1 Critical Heights of Cuts in Nonfissured Clays
Plate D-2 Maximum Allowable Slopes
Plate D-3 A Combination of Bracing and Open Cuts
Plate D-4 Lateral Pressure Diagrams for Open Cuts in Cohesive Soil-Long Term Conditions
Plate D-5 Lateral Pressure Diagrams for Open Cuts in Cohesive Soil-Short Term Conditions
Plate D-6 Lateral Pressure Diagrams for Open Cuts in Sand
Plate D-7 Bottom Stability for Braced Excavation in Clay
Plate D-8 Thrust Force Calculation
Plate D-9 Thrust Force Example Calculation

Plate D-10 Design Parameters for Bearing Thrust Block
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Critical Heights of Cut Slopes in Nonfissured Clays
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Note: The charts are calculated based on NAVFAC DM7.1, Page 7.1-319,
assuming the critical circles are toe circles, and wet unit weight of soils = 125pcf. PLATE D1




e e —

ENGINEERING CORP.

MAXIMUM ALLOWABLE SLOPES

g I\
/\

S , &
>~ F 12" MAX "
= ¢ 73
-/

N/A

TYPE B
SOILS

20" MAX.
O wn
m =
e S N/A 20" MAX.
E 7% J] C
SHORT TERM LONG TERM

NOTES:

(1) For Type A soils, a short term maximum allowable slope of 0.5 (H) : 1 (V) is allowed
in excavations that are 12 feet or less in depth; short term (24 hours or less) maximum
allowable slopes for excavations greater than 12 feet in depth shall be 0.75 (H) : 1 (V).

(2) Maximum depth for above slopes is 20 feet. For slopes deeper than 20 feet, trench
protection should be designed by the Contractor's professional engineet.

Reference: OSHA, Safety and Health Regulations for Construction, 1926 Subpart P. PLATE D-2
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ENGINEERING CORP.

A COMBINATION OF BRACING AND OPEN CUTS

TYPE "B” SOIL

SUPPORT OR A 1
SHIELD SYSTEM ‘ 3
20° MAX. :| A 18" MIN.

f

TOTAL HEIGHT OF VERTICAL SIDE

TYPE "C" SOIL

SUPPORT OR

SHIELD SYSTEM
20" MAX. :| S M

18" MIN.

f

TOTAL HEIGHT OF VERTICAL SIDE

11/2

Reference: OSHA, Safety and Health Regulations for Construction, 1926 Subpart P. PLATE D-3
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ENGINEERING CORP.

LATERAL PRESSURE DIAGRAMS
FOR OPEN CUTS IN COHESIVE SOIL - LONG TERM CONDITIONS

q

i

LA LA LA T =1 =11 e
0.25H 0.25H
D
| - -
[oN
s
@ — — 0.5H HL1— VA —
® p—
2 0.75H
X —
9| | - -
[
— ———————————— I —
0.25H
{
l—p1 l—pPo— l—pP3— l—pa—]
(a) Soft to Medium (b) Stiff Clay (c) Water Pressure (d) Surcharge
Clay Pressure

Empirical Pressure Distributions

Where:

H = Total excavation depth, feet

D =Depth to water table, feet

P1 = Lateral earth pressure = yH-4C, psf

P2 = Lateral earth pressure = 0.4yH, psf

P3 = Water pressure = -y« (H-D), psf

P4 = Lateral earth pressure caused by surcharge = gKa, psf
vy = Effective unit weight of sail, pcf

Y+ =Unit weight of water, pcf

C =Drained shear strength or cohesion, psf
Ka = Coefficient of active earth pressure

Notes:

1. All pressures are additive.

2. No safety factors are included.

3. For use only during long term construction.

4. |f yH/C < 4, use section (b),
If 4 <yH/C < 6, use larger of section (a) or (b),
If yH/C > 6, use section (a).

Reference: Peck, R.B. (1969), "Deep Excavation and Tunneling in soft
Ground", 7th ICSMFE, State of art volume, pp. 225-290.

PLATE D-4
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ENGINEERING CORP.

LATERAL PRESSURE DIAGRAMS
FOR OPEN CUTS IN COHESIVE SOIL - SHORT TERM CONDITIONS

TT—T T T——T T T T T
e ! A [T=ITI=ITI=IT1 il
0.25H 0.25H
D
5 - - -
Q
S
RLN — 0.5H HA — VA —
° p—
2 0.75H
X
o — et T et
o
- - ! —~ -
0.25H
- P1—— —-— P2 — P3 — ~—— P4 ——
(a) Soft to Medium (b) Stiff Clay (c) Water Pressure (d) Surcharge
Clay Pressure

Empirical Pressure Distributions

Where:

H = Total excavation depth, feet

D =Depth to water table, feet

P1 = Lateral earth pressure = yH-4S,, psf
P2 = Lateral earth pressure = 0.2yH, psf
P3 = Water pressure = -yw (H-D), psf

P4 = Lateral earth pressure caused by surcharge = gKa, psf
v = Effective unit weight of soil, pcf

¥w = Unit weight of water, pcf

Su = Undrained shear strength = qu/2, psf
Qu = Unconfined compressive strength, psf
Ka = Coefficient of active earth pressure

Notes:

1. All pressures are additive.

2. No safety factors are included.

3. For use only during short term construction.

4. If yH/S. < 4, use section (b),
If 4 < yH/S. < 6, use larger of section (a) or (b),
If yH/S. > 6, use section (a).

Reference: Peck, R.B. (1969), "Deep Excavation and Tunneling in soft
Ground", 7th ICSMFE, State of art volume, pp. 225-290.

PLATE D-5
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ENGINEERING CORP.
LATERAL PRESSURE DIAGRAMS
FOR OPEN CUTS IN SAND
q
T T =T TT—I 11 o L
_— ! —
‘g - -
&
L0 - H HL — VA —
P p—
2
HE. - -
[
|—— P1 | | P2 | P3
(a) Sand (b) Water Pressure (¢) Surcharge
Pressure

Empirical Pressure Distributions

Where:

H = Total excavation depth, feet

D =Depth to water table, feet

P1=Lateral earth pressure = 0.65*yHK., psf

P2 = Water pressure = -y« (H-D), psf

P3 = Lateral earth pressure caused by surcharge = gKa, psf
v = Effective unit weight of soil, pcf

¥« = Unit weight of water, pcf

K. = Coefficient of active earth pressure = (1-sin@)/(1+sing)
¢ =Drained friction angle

Notes:
1. All pressures are additive.
2. No safety factors are included.

Reference: Peck, R.B. (1969), "Deep Excavation and Tunneling in soft
Ground", 7th ICSMFE, State of art volume, pp. 225-290.

PLATE D-6




ENGINEERING CORP.

BOTTOM STABILITY FOR BRACED EXCAVATION IN CLAY

ey
0T e a b ——¢ d
F—— F————
D Le—— ¢ Y — e D
e
——————— > a 45&});—(—)—5 dr
b, P - P 4 ]?3
i | =
|
T

Factor of Safety against bottom of heave,

NeC
FS=
(vyD+q)

where, Nc = Coefficient depending on the dimension of the excavation (see Figure at the bottom)

C = Undrained shear strength of soil in zone immediately around the bottom of the excavation,
v = Unit weight of soil,

D = Depth of excavation,

q = Surface surcharge.

IfF.S < 1.5, sheeting should be extended further down to achieve stability

1.5(yD+q)-NcC

Depth of Buried Length, (D 1) = (C/B)-0.5
-{J. ’y

Pressure on buried length, P .

For D, < 0.47B ; P, = 1.5 D(yD - 1.4 CD/B - 3.14C)
For D, > 0.47B ; P, = 0.7 (yDB - 1.4 CD - 3.14CB)

where; B = width of excavation

| N.

9 Circular or squarc B/IL=1.0
[
8 s
7
<— infinitely long B/L=0
6
5
4
D/B
0 1 2 3 4 5 6

N rectangular = (0.84 + 0.16B/L)N. square

Reference: Bjerrum, L. and Eide, O., Stability of Strutted Excavations in Clay, Geotechnique, 6, 32-47 (1956). PLATE D-7




ENGINEERING CORP.

THRUST FORCE CALCULATION

P*A

T = 2*P*A*SIN(0/2) T, T
Tx = P*A*(1-COS0)

Ty= P*A*SINO

A = (90-0/2)

Where: T = resultant thrust force
Tx= thrust force component along the X axis
Ty= thrust force component along the Y axis
P = maximum sustained pressure

A = cross-sectional area of pipe = (Tr/4)*(D)2

D = inside diameter conduit
© = angle of bend
A = angle between X axisand T

V = fluid velocity

Reference: American Water Works Association, Manual MA, "Concrete Pressure Pipe”. PLATE D-8
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ENGINEERING CORP.

THRUST FORCE EXAMPLE CALCULATION

Trust Force Example Calculation

T =2*P*A*SIN(0/2)
T. = P*A*SIN(1-COS 0)
T.=P*A*SIN O

Where: T = resultant thrust force

Tx= thrust force component along the X axis

H
<
|

= thrust force component along the Y axis

maximum sustained pressure

P
A = cross-section area of pipe = (Tr/4)*(D)2
D = inside diameter of conduit

U

angle of bend

Given: D =24" P =200 psi, O=060°

Find: T, Txand Ty
A = (n/4)*(24)? = 452.39 in?
T = 2*200*452.39*SIN(60/2) = 90,478 Ib
Tx=200"452.39*(1-COS60) = 45,239 Ib

Ty=200%452.39*SINGO =78,356 Ib

PLATE D-9




ENGINEERING CORP.

undisturbed soil

DESIGN PARAMETERS FOR BEARING THRUST BLOCK

SECTION

S AR e »

A, =hb= G

Required Block Width:

2F; PA Sin 3
—

Where:
Pp = YHCK, + 2C VK,

K, = Tan? (45° +2)

Required Bearing Area:

Fs 2PA Sin §

Hr

Where:

T = resultant thrust force on the bend

F, = resistance force developed by passive soil pressure
A, = minimum bearing area of block base
h = height of thrust block

b = width of thrust block

A = pipe cross-sectional area

6 = bend deflection angle

Pp = passive soil pressure

H; = depth to bottom of block

Y = soil unit weight

K, = coefficient of passive earth pressure
@ = soil internal friction angle

C = soil cohesion

Fs = factor of safety (usually 1.5)

Hc = mean depth from ground surface to the plane of
resistance (center of bearing area of a thrust block)

p = maximum sustained pressure

Fx = conduit frictional resistance per unit length

PLATE D-10




ENGINEERING CORP.

APPENDIX E

Piezometer Installation and Plugging Reports



Atiention Owner: Texas Department of Licensing and Regulation This form must be completed

s Ti Privi ; Water Well Driller/Pump installor Program and filed with the dei ent
Confidentiality Privilcge Notice P.0. Box 12157 Austin, Texas 78711 (512) 463-7880 FAX (512) 463-6616 and gwncr writhin 60 days
on reverse side of owner’s copy. Toll free (800) B03-9202 R nfth "

- . upon completion of the well.
Email address: water.well@license.state tx us
WELL REPORT _ .
VY NI 5 A T e AR 0 T R A e ST T o Y
Name A:Mmu State

Cit of Houston Geotech l)e 611 Walk_n'r ' f_ﬂoor 14

Tx

ra AR R Sl w9 ?{b‘

Co:mly ity

Harris ' Crestndge at Southridge(pzd) Houston Tx

3) Type of Wark Lat. ° ) " |Long. ° ! “Grid# 66-22-4

New Well ] Reconditioning (4) Proposed Use (check) 0<] Momitor  [_] Environmental Soil Boring Domestic  |5) Nt

] Replacement [ ] Decpening [ industial [ imigation ] Injection 1 Pubtic Supply [ De-watering ] Testwen
O rigsemply [ StockorLivestrock 11 Pubic Supply, were plaes appreved? L] Yes [ No

6) Drilling Date Diameter of Hole 7) Drilling Method (check) o
Startod 7182012 Dia. (in} From (1) To (ft) O oven [ pirrotary B Mud Rotry
Surface [Jbered ] AirHammer [ Cable Toal
Completed __7/18/2012 4 0 20 [ deted [ Holiow Stem Auger
[T meverse Cireulation
D Other
R R A R R O DR S A AREISEl™ = 7] B) Borehole Completion || Open Hole LJ Straight Wall
0 6 CL SiSa [ Under-reamed [] Gravei Packed [ Other
G 14 Cl Gravel Packed mterval from R to ﬂ'_
14 20 SaCl o
o | [T S
(in) Used | Screen M, if commereial | From To

2 N [Sch 40 PVC Riser 0 10
2 N _[Sch 40 PVC Screen 0 20 | 010

9) Annular Seal Data: ic. from 0 /10 1008 iisacks & matertal 13 cement]
from 0 f.io 8 f #sacks & materiat 1 holeplug

= : : from ft.to ft. #sacks & material
Lt e LS — from fito ft. #sacks & material
13) Plogged [ Weli plugged within 48 hours Method Uscd manually done

Distance to septic field or other concontrated comtarmivation ft.

Iacedmwell
3 Distance to Property Line ft Mcthod

Casm ieﬁ in well; na Ccmcntchﬂtonne {

10) Surface Completion (1f stecl cased, feave blank)
1 $urface Stab Installed [ surface Sleeve nstalled

14) Type Pump ] Pittess A 7 ,
. , i Adapter Used Altcrrative Procodure Used
E Z;;:m na R O submesite [ Cylinder 11) Water Level
Depth to puttp bowls, oylinger, jet, ctc.. R Static level 19 ft Date 7/18/2012
Artesian Flow gpm
15) Water Test

12) Packers

Type test [ ] Pump [ Bailer [] Jotted (] Estimated ;
Yicld: na gpm with . drawdawm sficr . 20/40 8
20
16) Water Quality
Type of water: Depth. of Strata- Was 2 chemical analysis made? [ ] Yes [ No
Did you knawingly penctrate a strata which contains undesirable constiteents? ] Yes ) No 1 yes, Continue:
Cheek Ones [ Nstratty poor-quality groundwater — type ] Hydrocarbons Gi.e. gas, oil, cte.)
[ Hazardous matcrial/waste contamination cncountered ] Other (descrite)

L1 7 cerrify thar while dritting, deepering, or otierwise altering the above described well, tmdesirable water or constitunts was encountered and the landmwner was
irformed that such well must be completed or plugyed in such a mamer as o avoid inpury or pollution,

{Company gr I d1'y1 al's Nar‘ ¢ (type or print) Van and Sons Drilling Service, Inc | Lic. No. 2903M
Address ohAlber Y} [City Houston [State Tx |Zip 77076
Sienuture  \. . @~ 9/12/2012 e ‘ I

xR > : o
BE B e R R P e T S

£

TOLR FORM 001WWD / 903 Coples to TDLR - Owner - DrillorfPun Instatier Form provided by Formes On-A-Disk - (214) 340-9429 - FormsOnADisk.com



Texas Department of License and Regulation

id by placimg 2 comesponding dot in the squars to the right. The legal description is optional,

{rill, Pump Installer, ot Landowner performing the plegging operations must lacate smd identify the location of the well within a specific grid

H;: & full scale gridded map availablc from Tewas Natural Resouree Information Service. The location of the well should be denoted within the

B) HISTORICAL DATA ON WELL TO BE PLUGGED (if available)

6) Driller

Eddie Van Antwerp

License No.

2903M

7y Drilled 07/18/2012

8) Diameter of hole 4

inches {9) Total depth of well 20

feet.

Waltsr Well Driller/Purnp instalier Program Tmh;sﬁ?;“;‘ﬂﬁh? dm;-tp:nd;dt
P.O. Box 12157 Austin, Texas 78711 (512)463-7880 FAX (512)463-8616 within 30 dhays foll;v?ring the
Email address: water.well@license state.tx.us plugging of the well.
PLUGGING REPORT
A. WELL IDENTIFICATION AND LOCATION DATA
1) OWNER
Name Address City State Zip
City of Houston Geo Dept 611 Walker, Floor 14 Houston Tx 77002
2) WELL LOCATION
County Physical Address City State Zap
Harris Crestridge at Southridge Houston Tx 77033
3) Owner's Well No. 1 Long, o 1 " |Lat. o | "|Grid# 66-22-4
4) Type of Well [ Water Monitor [J Injection  [] De-Watering 3) N

C. CURRENT PLUGGING DATA

10) Date well plugged

9/872012

12) Name of Driller/Pump Installer or Well Owner performing the plugging
Eddie Van Antwerp

License No. 2903M

13) CASING AND CEMENTING DATA RELATIVE TO THE PLUGGING OPERATIONS.

11 REMOVE ALL REMOVEABLE CASING
Please check box beside the method of plugging used

Tremmie pipe cement from bottom to top.

Tremmic pipe bentonite from bottom to 2 feet from

surface, cement top 2 feet.

CASING LEFT IN WELL
DIAMETER (inches) |FROM (fzet) TO (feet) Pour in 3/8 bentonite chips when standing water in

2 0 20 well is less than 100 feet in depth, cement top 2 feet.
Large diameter well filled with clay material from
top to bottom.

CEMENT/BENTONITE PLUG(S) PLACED IN WELL COMMENTS
FROM (feet) TO (feet) SACKS 1) attempted to pull the well
{ 20 2 2) backfilled annular space with bentonite chips

D. VALIDATION OF INFORMATION INCLUDED IN FORM

T certify that T plugged this well (or the well was

: n plugged under my supervision) and that all of the statements herein are true and correct.
I understand that failure to complete items 1 through 13 will result in the repori(s) being returned for completion and resubmitted.

Company or Individyal's Name (type or print)

Van and Sons Drilling Service, Inc.

Addresg™y S_BJoEn 'Mbelg\. v City Houston State Tx Zip 77076
Is.-mmt., - X O Ve danmiag. 22012 | sigmaters .
Licenacd Driller/Pomp Installer Date Approntice Date

TDLR FORM a004WWD

Capies to TOLR - Owner - Oriller/Fump Ingtalier

Form provided by Forme On-A.Disk, Inc. - Dalias, Texas - (214) 3409429



Attention Owners Texas Department of Licensing and Regulation This form must be compleled
Confidentiality Privilege Notice Water WeR Drilfer/Pump Installer Program and filed with. the department
NS P.0. Box 12157 Austin, Texas 76711 (512) 463-7680 FAX (512) 463-8618 & owner withia 60 days
ot reverse side of owner's copy. and own t
Tof free (B00) 803-9202 wpon completion of the well,

Email address: water.well icense.stau.tx.us
WE L RE RT

BadLl T L u_m.u..a&il_u_u.x J..u.._:ﬁ.x...a

Nddtess ==
6]1 Wnlker Floor 14

3) Type of Work Lat o ' ) ° i "|Grid # 66-22-4
NewWell ] Reconditioning [4) Proposed Use (check) Monitor |} Ervirommental Soil Beting | Domestic  |S) Nt

[ Replacement [] Decpening (] ndustrinl [ ] tripation ] Injection [ Public Supply  [] De-watcring [_] Testwell
[ rigswply [ StockorLivestock I Public Supply, wore plamsapproved? [ Yos [ No

6) Drilling Date Diameter of Hole 7) Drilling Method (check) )
Started 7/18/2012 Din. {in) From (R) To () D wiven [JAirkoary B Mud Rotery
Surface ' O sored [ AirHammer [ Cavie Toot
Completed _ 7/18/2012 4 0 20 [Jsened [ Follow Stom Auger
] reverse Circuiation
O oter
| s 78) Borehole Completion |_] Open Hole L Straight Wall
0 ] Under-reamed [ ] Gravel Packed ] Other
6 Grave! Packed miterval from ft o it.
14 i s
Din | New |Stecl, Plastic, et Setting(#) | Cage
(in.) u?_.g__ ?sgfe&\mﬁmg&, if commercial__ | From To m'c‘ﬁ
2 N _[Sch 40 PVC Riger 0 0 ]
2 N __[Sch 40 PYC Screcn 10 20 [ .010

9) Annular Seal Data: ic. grom 0 /10 J007 hsacks & material 13 cement)

from 0 ftro § fi. #sacks & material 1 boteplug
- - from futo 1t #sacks & material
5 v from ftio ft #sacks & materinl
13) Plugged D Well phlggcd wlthm 43 hours Method Uscd manually done

(.,alun p lcﬁ: in well;

na Ccmenthentomte plnced n well Distance to septic fiekd ar ather concontrated contammimation fi.

¥ Distance to Property Line ft Method

Verified:

10) Sorface Completion (7 stecl casod, leave blank)
ey T— [ Surface Stab nstallexd ] Surfuce Stecve mstalled
Ll e PP O] sabmersive [ Cyting 0 Pitess Adapter Used ] Atornative Procedure Usod
[CJoter na - Yinder 11) Water Level
Depth to pump bowls, cylinder, jot. ctc.. 'y Static love! Ay f. Datc 7/18/2012

Artcsiam Flow £pin
15) Water Test

Type test [ ] rump (] Bailer [] tctted [ Estimated
Yield: na gpm with R. drawdown after hrs.

16) Water Quality

Type of water: Dcpth of Strata: Was a chemical analysis made? [ ] Y= [X] No

Did you knowingly ponctrate a strata which comtaing undesirable constituents? D Yes @ No If yes, Contimuc:
Cheek Ome: T Naturalty poor-quality groundvretcr — type (] Hydrocarbons (i.e. gas, oil. ete,)
[ Hazardous mutterial/waste contamimstion ecncountesed [ Other (deseribe)

s certify that whilz drilling, decpening, or otherwise aliering the above described well, sndesirable water ar constitiernts was encouered and (e landavwner was
informed that such well must be completed or plugged in stich a marmer as to avoid i infury or poffution.

Company or Individual's Name (type or print) Van and Sons Drilling Service, Inc | Lic. No, 2003M
Address { 31 ohg Alber o [City Housttm [State Tx [Zip 77076




Texas Department of License and Regulation

Water Wall D

Instalter

Program
P.O. Box 12157 Austin, Texas 78711 (512)483-7880 FAX (512)463-8616

This form must be completed
and filed with the department
within 30 days following the

Email address: water.well@license.state.iX.us

Drill, Pump Installer, of Landowner performing the plugging operations mast Tocate and identify the location of the well within a specific grid
on 2 full scale gridded map available from Toxas Natural Resource Information Service. The location of the well should be denated within the
rid by placing a conesponding dot im the square to the right. The legal description is optionad,

B) HISTORICAL DATA ON WELL TO BE PLUGGED (if avaitable)

plugging of the weil,
PLUGGING REPORT
A. WELL IDENTIFECATION AND LOCATION DATA

1) OWNER ;
Namne Address City State Zip
City of Houston Geo Dept 611 Walker, Floor 14 Houston Tx 77002
2) WELL LOCATION
ICounty Physical Address City State Zip
Harris Crestville at Southmont Houston Tx 77033
3) Owner's Well No. 2 Long. o] i " Lat. | ! "|Grid# 66-22-4

4) Type of Well [] Water XJ Monitor O mjection  [] De-Wateting 5) Nt

12) Name of Driller/Pump Installer or Well Owner performing the plugging
Eddie Van Antwerp

]

License No. 2003M

13) CASING AND CEMENTING DATA RELATIVE T( THE PLUGGING OPERATIONS.
CASING LEFT IN WELL

DIAMETER (inches)

TO (feet)

2

FROM (feet)
0

20

6) Driller License No.
Eddie Van Antwerp 2903M
7) Drilled 07/18/2012 8) Diameter of hole 4 inches |9) Total depth of well 20  feet
C. CURRENT PLUGGING DATA
10) Date well plugged o201 11) REMOVE ALL REMOVEABLE CASING

Please check box beside the method of plugging used

Tremmie pipe cement from bottom to top.

Tremmie pipe bentonite from bottom to 2 feet from

surface, cement top 2 feet.

Pour in 3/8 bentanite chips when standing water in
well is less than 100 feet in depth, cement top 2 feet.

Large diameter well filled with clay material from

top to bottom.
CEMENT/BENTONITE PLUG(S) PLACED IN WELL COMMENTS
FROM (feet) TO (feet) SACKS 1) attempted to pull the well
0 20 2 2) backfilled annular space with bentonite chips

D. VALIDATION OF INFORMATION INCLUDED TN FORM

I certify that 1 plugged tiis well (or the well was plugged under rmy supervision) and that all of the statements herein are true and cotrect.
Tunderstand that failure to complete items 1 through 13 will result in the report(s) being reterned for completion and resubmitted.

Company or Individual's Name (type or print)

Yan and Sons Drilling Service, Inc.

Addresg 319 Jolin Atber{\

City Houston

State Tx

Zip 77076

Signatare C.d VG~ UM

911212012 |sscmapare

! /

Licensed Driller/Pomp Instatker !

Date

Apprentice

Date

TR FORM a004WWD

Copies to TOLR - Owner - DrillerfPump installer

Form provided by Forms On-A-Digk, Inc. - Dallag, Texas - (244) 34D-9429



Attention Owner Texas Department of Licensing and Regulation This form must he completed

- Al P Water Wall Driller/Purrp insialier Program and filed with the department
Confdentiatty 5;’;“";:3?;’;;‘; P.0. Box 12157 Austin, Texas 78711 (512) 463-7880 FAX (512) 463-8616 200 owmor within 60 days
: ] Toll free (800) 803-9202 upon complction of the wel.
Email address; water.well@license.state.tx_us

WELL

O R S o i e

City of Houston Geotech Dept Walker Floor 14 Houston __ Tx _ .770.02
'""!}iwzﬂ’“‘i'ﬂ:‘”’-\: 'Gr“u_r‘ N e T = ; R ST x Z - e

County Physical Address

Harris 6900 Crestridge (pz-3)
3) Type of Work Lat ° ' " lLong. o ! "|{Grid ¥ 66-22-4
New Well ] Reconditioning [4) Proposed Use (check) DX Monitor [ | Emvirmmmmental Sofl Boring || Domestic  |5) Nt

[] Replacement [ Decpening | industrisl ] terigation L] Injection L Public Supply [ ] De-watering {J Testwell
L rig Suppty I:l Stock or Livestock 1f Public Supply, were plans mppraoved? D Yes D No

6) Drilling Date Diameter of Hole |7) Drilling Method (check) o
Started 7/26/2012 Dia, () From () To (R) B oriven [ Asr Retary Mud Rotary
Surtace [Oraet [ airtammer [ Cable Tool
Completed _ 7/26/2012 4 0 25 [Joated [ Hottew Stem Avger
D Revaree Cirenlation
] other

7(3) Borehole Completion L] Open Hole L Straight Wall
J Under-reamed [ Gravel Packed [] Other

Gravel Packed imterval from f 10 n
R I
. New | Steel, Plastic, cte, Sctting Gage
Din. Or |Borf. Slatted, e, @) |
(in. Used | Screen Mg, if commereial  {From To__|Sercen

2 N_ |Sch 40 PVC Riser 0 15
2 N__[Sch 40 PVC Sercen 19 25 | 010

9) Annular Scal Data; i.c. from £ f 0 1007 Tsacks & materiof 13 cemant)
from 0 fto 13 ft #sacks & material 1.5 holeplug

- from ft. to ft #sacks & material
- ' ) from ft.to L #5acks & material
13) Plugged [J Well plugged within 48 hours Method Used manually done
Casing !eﬂinwell: na Cmcl:Mchtmitc d { ; Distance to scptic fickd or othor conoontrated contamiration (.
; EEGHD. e T3 S AR . A PO i) Distance to Property Uine ft Mcthod
Verified: N
10) Surface Completion (I steel cxced, leave biank)
T [ surface Siab Instaited [ surface Stoeve Installed
D)Tlﬁ;li’; mp e ] swomersvie ] Cylnd ] pittess Adapter Uscd Alternative Procedure Used
O oter aa ylinder 11) Water Level /4
Nepth to pun'; bowls, cylinder, jet, ctc., fi. Stanc_ level dry £ R
15) Water Test

Type test [] Pump [ Baitor (] Jetted [ Estimatcd
Yield: NA ppr with ., drawdown afier hrs,

16) Water Quality

Type of water: Depth of Strata; Was a chemical anatysis made? [_] Yes [X] Ne

Did you knowingly penetrate a strata which contains undesimable constituents? D Yes E No Tf yes, Cortimruc:

Check One: d Naturally poor-quality groundwater — type D Hydrocarbons (i.e. gas, oil, cfc.)
[ Hazardous material/vaste contamination chcountered [ other (descrine)

Q 1 certify thet while drilling, dgepening, or otherwise altering the above described well, undesirable water or constituents wax encouniered and the landowner wag
informed that such well mt be completed av plugped in smch a mawier o3 10 avoid Infury or poilution.

Company or Individual's Ngme (type or print)_Van and Sons Drilling Service, Ine | Lic. No. 2903M

Addresg \31P Join Alberi § . , - [City Houston [State Tx [Zip 77076

Sigwature : 971272012 5 " / /
SRRy e e T e AT S e T o e : o

T
LAY RACEREAN

TDLR FORM 001WWD / 603 Coples to TDLR - Owner - Dritler/Pump Instalter Form provided by Forms On-A-Disk - (214) 340-8428 - FormeOnADSK.com



Texas Department of License and Regulation

This forsn must be completed
Water Wall Driller/Pump installer Progrem :
P.0. Box 12157 Austin, Texas 78711 (512)483-7880 FAX (612)453.-8676 fmf;";o‘g‘;g&m
Email address: water.well@license.state.tx.us plugging of the well,
PLUGGING REPORT
A. WELL TDENTIFICATION AND LOCATION DATA

1) OWNER i
Name: Address City State Zip
City of Houston Geo Dept 611 Walker, Floor 14 Houston Tx 77002
2) WELL LOCATION .
County Phyzical Address City State Zip
Harris 6900 Crestridge Houston Tx 77033
3) Owner's Well No. 3 Long. o '] " |Lat. d | *|Grid # 66-22-4 -
4) Type of Well [] water Monitor [ injection  [] De-Watering 5)

Dhill, Pump Installer, of Landowner performing the plopping operations must focate and identify the location of the well withm & specfﬁz:, grid
on a full seale gridded map available from Texas Natural Resource Information Service. The locstion of the well should be denoted wathin the
grid by placing a corresponding dot in the square to the right. The fegal description Is optiofal.

B) HISTORICAL DATA ON WELL TQ BE PLUGGED (if available)

rﬁ) Driller

Eddie Van Antwerp

License No.

2903M

7) Drilled 07/26/2012

8) Diameter of hole

4

inches

9) Total depth of well

25 feet.

C. CURRENT PLUGGING DATA

10) Date well plugged

9/8/2012

Eddie Van Antwerp

12) Narne of Drifler/Pump Installer or Well Owner performing the plugging

License No. 2903M

13) CASING AND CEMENTING DATA RELATIVE TO THE PLUGGING OPERATIONS.

L]

11) REMOVE ALL REMOVEABLE CASING
Please check box beside the method of plugging used

Tremmie pipe cement from bottom to tap.

Tremmie pipe bentonite from bottom to 2 feet from

surface, cement top 2 feet

- CASING LEFT IN WELL
DIAMETER (inches) |FROM (feet) TO (feet) Pour in 3/8 bemtonite chips when standing water in

2 0 25 well is less than 100 feet in depth, cement top 2 feet.
Large diameter well filled with clay material from
top to bottom.

CEMENT/BENTONITE PLUG(S) PLACED IN WELL COMMENTS
FROM (feet) TO {feet) SACKS 1) attempted to pull the well
0 25 2 2) backfilled annular space with hentonite chips

D. YALIDATION OF INFORMATION INCLUDED IN FORM

I certify that I plugged this well (or the well was plugged under my supervision) and that all of the statements herein are true and correct.
1 understand that failure to complete items 1 through 13 will result in the report(s) being returned for completion and resubmitted.

Van and Sons Drilling Service, Inc.

Addregm '9;'J‘hh Mbec-\ % City Houston State Tx Zip 17076
S m.k_ . AR “M 9/12/2012 Signatars / /
I Licensed Driller/Pump Tostafler Date  Appreatice Date

THLR FORM n004WWD

Gopres t0 TDLR - Owner - Driller/Pump nstaller

Form provided by Formes On-A-Dluk, inc. - Dallas, Texss - (214) 340.9429



Texas Department of Licensing and Regulation “This form rmust be comploted

Attention Owner:
" e ;o . Water Wofl Driller/Fump Instalier Program and filed with the depariment
Confidenfailly Frivigs Notice P.O. Box 12157 Austin, Texas 78711 (512) 453-7850 FAX (512) 453-8616 "nd owmor within 60 days
¢ o s oo . Toll free (800) 803-9202 upon completion of the welt.
Email address: water. well@license.state.tx.us

WELL REPORT _

ML SEIG:

S. Good at S. Bank (pz-4)

3) Type of Work Lat. ° ' h,ong ° ' "|Grid¥ 66-22-4
New Well ] Reconditioning [4) Proposed Use (check) 4 Monitor || Environmcrital Soit Boring || Domcstic |5) Nt

[ Replacement  [] Deepening O] industial [ frigation [ mjoction  [] Public Supply ] De-watering [ Testwen
D Rig Supply D $nck o Livestoek T{ Public Supply, were plans apptoved? D Yes D No

6) Drilling Date Diameter of Hole 7) Drilling Method (check} o
Started 112712012 Dia. (i) From (f) Ta (f) [orven  [] AirRotary Mud Rotary
Surface eoed [ Airtiammer D Cable Tool
Completed __"7/27/2012 4 0 15 O ered [ woliow Stem Auger

D Reverse Circulation

7718) Borehole Completion ] Open Hole |J Straight Wall
6 Under-reammed [ | Gravel Packed [ Other

Grave] Packed imterval from f to £t Saa:

4 S S
. | S 30T S Setting () 8';5%
Gn) Usd | Sereets MRz, if commercial _ {From To  |Screen

3 | N [Schd0PVCRiser | 010
2 N |Sch 40 PV Screen 10 15 010

9) Annular Seal Datas i.c. from 0 /i 100 f #secks & material 13 cemeny)
from 0 firo 8 . #sacks & materia!  [_holeplug

from fi.10 f #sacks & materiad
T EGH) from fi. to i, #sacks & material
13) Plugged D Well plugged wrthm 48 hours Mcthod Used mannally done
Caging Icft in weli; 08 Cement/Bentonite placed in well: Disttnee to scptic freld ar other concemrated oontarmmietion ______ ft
B ah SRR . ORI LS ] RS L TR KA | Distanice to Property Line ft Method
Verified:
10) Surface Completion (if stee cased, leave blank)
J surface Siab Installed (] Surface: Steeve nstalled
14) Type Pump ] Pittess Adapter Used [ Atornative Proccdure Used
o Turbinc [ ser L] Submersibte [ Cylinder 11) Water Level
Other ha
= — Static level dry 1L Date 7/27/2012
Depth to pump bowls, cylinder. jet, etc., n Astesian Flowr pm
15) Water Test 12) Packers
Type test [ pump [ Bailer [ Jottod [] Prtimatea .
Yicld: na gpm with L. drawdown after hrs. 20/40 8
15
16) Water Quality
Type of water: Depth of Straia: Was 2 chemical analysis made? [ ] Yes BJ No
Drd you kiowingly penctrare a.stratn which contaims indesirable constituents? El Yes @ No [f yes, Continue:
Check One: D Naturally pexir-quality groundwater — type |:| Hydroearbons (i.c. gas, oil, etc.)
[:l Hazardous material/waste contamination cncotntered [:l Other (describe)

(] 7 certify shat white ar ifling, deepeming, ar otherwise aitering the above descriped well, wndesirable water or constifuens was encourttered and the landowner was
Informed thet such well must he completed or plugged in such a manner as to avoid injury or pollution.

Company oryJndiwidual's Negwme {type or print) Van and Sous Drilling Service, Inc | Lic. No. 2903M

Address), "39% Jolin Alber, § [City Houston [State Tx  |Zip 77076

Signarure e » €&\ W™ : 9/12/2012 Signature / /
7‘::'_.‘?3;_{\\.,,"-'4:;;;'3,‘?_ 3 T T B P A I S R y Al ] ’m'\

TDLR FORM 001WWD / 9-03 Coples to TDLR - Owner - Driller/Pump instaftar Form providod by Fornm On-A-Diak - (214) 340-9429 - FormsOnADisk.com



Texas Department of License and Regulation

This form tust be completed
Water Waefl Driller/Purnp Irstalier Program i
P.O. Box 12157 Austin, Texes 76711 (512)463-7880 FAX (572)463-8676 ﬁ?ﬁdom“f’:ﬁ’:&mz‘
Email address: water.well@license.state. bx.us plugging of the wal.
PLUGGING REPORT
A, WELL IDENTIFICATION AND LOCATION DATA
1) OWNER -
Name Address City Statc Zip
City of Houston Geo Dept 611 Walker, Floor 14 Houston Tx 77002
2) WELL LOCATION -
County Physical Address City Stafe Zip
Harris S. Good at 8. Bank Houston Tx 77033
3) Owner's Well No. 4 Long. °] | " {Lat. o i "|Grid# 66-22-4
4) Type of Well O water Monitor [J Injection  [] De-Watering 5) N7

Drill, Pump Instalicr, or Landownet performing the plugging operations must locate and identify the Jocstion of the well within a specific grid
on 3 firll scalc gridded map available from Texis Natural Resouree Information Service. The location of the well shoutd be denoted within the
21id by placing ¢ corresponding dot in the square to the right. The legal description is optional.

B) HISTORICAL DATA ON WELL TO BE PLUGGED (if available)

6) Dritler License No.
Eddie Van Antwerp 2903M
7) Drilled 07/27/2012 8) Diameter of hole 4 inches |9) Total depth of well 15 feet.
C, CURRENT PLUGGING DATA
10) Date well plugged oRA012 11) REMOVE ALL REMOVEABLE CASING

Please check box beside the method of plugging used

12) Name of Driller/Pump Installer or Well Owner performing the plugging
Eddie Van Antwerp

License No. 2903M

_l Tremmie pipe cement from bottom to top.

13) CASING AND CEMENTING DATA RELATIVE TO THE PLUGGING OFERATIONS,

CASING LEFT IN WELL
IDIAMETER (inchesy  |FROM (fzet) TO (feet)
2 0 15

Tremmie pipe bentonite from bottom to 2 feet from
surface, cement top 2 feet.

Pour v 3/8 bentonite chips when standing water
well is less than 100 feet in depth, cernent top 2 feet.

Large diameter well filled with clay material from
top to bottom.

CEMENT/BENTONITE PLUG(S) PLACED IN WELL COMMENTS
FROM (feet) TO (feet) SACKS 1) attempted to pull the well
0 15 1 2} backfilled annular space with bentonite chips

D. VALIDATION OF INFORMATION INCLUDED IN FORM

1 certify that T plugged this well (or ﬂge well was plugged under my supervision) and that all of the statements herein are true and correct.
T understand that failure to complete items 1 through 13 will result in the report(s) being returned for completion and resubmitted.

Company or lndiﬁ@ual‘s Name (type or print) IVan and Sons Drilling Service, Inc.

Address ] LBIAJoh‘: Alber (\ 2

A City Houston State Tx Zip 77076
Sigmature T “M 9/12/2012 Sigrtare / /

I Liccsed Driller/Pump Installer =~ * *¢ Date Apprentice Date
TDLR FORM D04WWD

Copies to TDLR - Owner - Diflllev/Pump Installer

Form grovided by Forms On-A-Disk, tnc. - Dallas, Texas - (214) 340.0429



	C-2 & C-3.pdf
	C-2
	C-3

	D-1 to D-10.pdf
	D-1 to D-7
	D-8
	D-9
	D-10




