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EXECUTIVE SUMMARY

Associated Testing Laboratories, Inc. (ATL) has conducted a Geotechnical Investigation in
support of the design and construction of the proposed improvements at the District 111 #2, West
Houston #3, Park Ten Central and Sharpstown #1 Water Plants for the City of Houston, Texas.
ATL understands that the proposed improvements include construction of pre-cast concrete

buildings, pumps, piping, transformers, generators and etc.

For this geotechnical investigation, a total of seven (7) soil borings to a depth of 20 feet below
the existing ground surface were drilled in the areas of the proposed improvements. Based on the
soil borings drilled at the project site, the subsurface conditions at the project site can be

generalized as follows:

At District 111 #2 Water Plant (Boring B-1): The subsurface soils based on Boring B-1 consist

of about 2 feet of stiff, very high plasticity Fat Clay (CH), underlain by stiff to hard, medium
plasticity Sandy Lean Clay (CL) to a depth of about 12 feet, and followed by loose to medium
dense Silty Sand (SM) to the bottom of boring at 20 feet below existing grade.

At West Houston Water Plant #3 (Borings B-2 through B-4): The subsurface soils as found in

the borings can upper stratum of high to very high plasticity, firm to hard Fat Clays (CH) to a
depth of about 12 to 14 feet, followed by a stratum of soft to stiff, medium plasticity Lean Clays

(CL) to bottom of borings at 20 feet below the existing ground surface.

At Park Ten Central Water Plant (Boring B-5): The subsurface soils as found the boring consist

of a thick stratum of soft to very stiff, medium to moderately high plasticity Sandy Lean Clays
(CL) to a depth of about 18 feet, followed by a stratum of dense Silty Sands (SM) to the bottom
of the boring at 20 feet below the existing grade.

At Sharpstown Water Plant #1 (Boring B-6 and B-7): The originally proposed Boring B-6

located was drilled to a depth of about 2 feet when hard material was encountered, and boring

was terminated. Boring B-6 was moved to the existing driveway as shown in Figure 2d.



Groundwater was encountered during and at completion of drilling in Borings B-1 through B-4 at

depths ranging between about 12 and 18 feet below existing grade. Borings B-5 through B-7

were dry during and at completion of drilling. It should be noted that the groundwater level

would fluctuate according to factors such as the amount of precipitations and ambient

temperature preceding and at the time of construction

Based on the field investigation, laboratory testing, records and document review, the following

findings and recommendations are provided:

No observable unusual staining or hydrocarbon odor was noted during our inspection of
the soil samples.

A preliminary fault evaluation based on review of available fault maps indicates that the
closest known fault to the Park Ten Central Water Plant is located just northwest of the
northeast end of the Addicks South Fault; no documented faults are located close to the
remaining three sites. ATL does not recommend a Phase I fault investigation for these
water plant sites.

Foundation and construction recommendations for the proposed precast buildings, pads
for supporting the generators, transformer, pumps and fuel tanks, as well as site and
subgrade preparation are presented in Section 5 of this report.

Concrete pavement design and construction recommendations for the parking and
driveway addition, including pavement thickness, subgrade preparation and stabilization

requirements are presented in Section 5 of this report.
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GEOTECHNICAL INVESTIGATION
PROPOSED WATER PLANT IMPROVEMENTS
PACKAGE B
CITY OF HOUSTON, TEXAS

1.0 INTRODUCTION

1.1 General

This investigation was authorized by Klotz Associates, Inc (KAI), with the acceptance of
Associated Testing Laboratories, Inc. (ATL) Proposal No. CP14-06903 dated July 1, 2014, and
execution of Subcontract for Consultant Services Agreement between KAI and ATL on July 14,
2014. Project details were provided by KAI.  This report includes results of the field
investigation, laboratory testing, geotechnical engineering analysis, and recommendations for the

design and construction of proposed improvements at four water plants.

1.2 Location and Description of the Project

General site vicinity maps for each project site is shown on Figures la through 1d. The site
layout and proposed improvements are shown on Figures 2a through 2d. ATL understands that
the Proposed Water Plants Improvements — Package B entails improvements at four of City of
Houston water plants indicated in the table below. Also indicated in the table are the plant
addresses, the key map block each project is located in, and the number of borings requested and

drilled at each site.

TABLE 1
Plant Plant Name Address Key Number of 20-ft Borings
No. Map Requested by Klotz
Associates, Inc.
1 District 111 10301 Sun City Court, 528V 1
Water Plant #2 Houston, Texas




Plant Plant Name Address Key Number of 20-ft Borings
No. Map Requested by Klotz
Associates, Inc.
2 West Houston 14925 South Richmond 487 7 3
Water Plant #3 Avenue, Houston, Texas
3 Park Ten Central 1300 Langham Creek, 447Y 1
Water Plant Houston, Texas
4 Sharpstown 6910 Bintliff Drive, 530 H 2
Water Plant #1 Houston, Texas
Total Number of Requested 20-ft Deep Borings 7
1.3 Scope of Work

ATL understands that the proposed improvements entails structural work at the water plant sites

including construction of pre-cast concrete buildings, pumps, piping, transformers, generators

and etc. ATL was requested and provided the following geotechnical services in support of the

proposed improvements at the four water plants:

Drilling and sampling a total of seven (7) soil borings at selected locations, to a depth of
20-ft below the existing ground surface in the areas of the proposed improvements.

Boring B-6 was moved due to presence of hard material at the original.
Conduct laboratory testing on select soil samples recovered from the soil borings.

Develop boring logs based on field and laboratory information to present the subsurface

soil and groundwater conditions.

Perform preliminary fault evaluation of each project site based on the review of available

published fault maps and literature.

Based on results from the field investigation, laboratory testing and gathered geological
and subsurface information, perform geotechnical engineering analyses to develop
geotechnical recommendations for the design and construction of the proposed

improvements at the four water plants.




2.0 SUBSURFACE INVESTIGATION PROGRAM

Seven (7) 20-ft deep soil borings were drilled at locations selected by and staked in the field
at/near the proposed improvement sites at the four water plants. Approximate locations of the

boring locations drilled for this geotechnical exploration are shown in Figures 2a through 2d.

The soil borings were drilled dry to the bottom of the borings. In cohesive soils, undisturbed soil
samples were collected using a conventional 3-inch O.D. Shelby tube in general accordance with
ASTM D1587. Cohesionless soils were sampled using split spoon sampler in general accordance
with ASTM D1586. The soil borings were grouted with cement-bentonite using tremie at the

completion of drilling.

All soil samples were examined, classified and logged in the field. A representative portion of
each sample was sealed in aluminum foil and placed in containers to prevent moisture loss. All
soil samples were properly labeled and subsequently transported to the ATL laboratory. All soil
samples were classified according to Unified Soil Classification System (ASTM D-2487). The
subsurface information is presented in the individual boring logs and a key to soil classifications

and symbols used in the boring logs are presented in Appendix 1.

3.0 LABORATORY TESTING PROGRAM

Samples obtained from the field were examined and classified again in our soil laboratory by a
geotechnical technician under the supervision of an engineer. Laboratory testing was performed
on select representative soil samples collected during the field investigation. The laboratory
testing program included Atterberg Limits (ASTM D-4318), Percent Finer than No. 200 Sieve
(ASTM D-1140, Density, Moisture Content (ASTM D-2216), Unconfined Compressive Strength
(ASTM D-2166) and Unconsolidated Undrained Triaxial Strength (ASTM D-2850) tests. The
results of laboratory tests are presented on the boring logs in Appendix 1. Overall numbers and

types of tests performed for this study for this project are presented below:
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TABLE 2

TYPE OF TEST NUMBER OF TEST
Dry Density 25
Moisture Content 70
Atterberg Limits 21
Unconfined Compression 19
Sieve Analysis through No. 200 Sieve 21
Unconsolidated Undrained Triaxial 6

4.0 SUBSURFACE AND SITE CONDITIONS

4.1 Area Geology

The projects sites are located within the Gulf Coast Structural Province, a huge sedimentary
basin containing several thousand feet of sediments. In general, these sediments consist of loose
sands, silts and clays which slope gently toward the Gulf of Mexico. The surface materials are

often altered and weakened by the weathering process.

The sites of the Sharpstown #1 Water Plant, the West Houston #3 Water Plant and the District
111 #2 Water Plant are underlain by the Beaumont Formation of the Pleistocene age. This
formation consists of over consolidated clays, silts and sands with some shell, calcium carbonate
and iron oxides. These formations are quite strong and extend to an approximate depth of 100
feet. The materials of Beaumont Formation were deposited during the last of the interglacial
periods. During interglacial periods when water from the melting glaciers flowed back into the
ocean, the sea rose, the depended valley backfilled and several Pleistocene formations were
deposited. Beaumont Formation may have been deposited during a mid-Wisconsin interglacial

interval or during the Sangamon Stage, an interval between the Wisconsin and Illinoian

4



Glaciations. The Sangamon Stage is currently estimated as taking place about 70,000 years ago.
The Beaumont formation is the youngest formation of Pleistocene age that crops out in the
proposed project area. Its origins are mainly fluvial and deltaic, but probably some small areas

originated as coastal marsh and lagoonal deposits.

The site of the Park Ten Central Water Plant is underlain by the Lissie Formation of the
Pleistocene age. This formation consists of sand, silt, clay, and minor amount of gravel. Iron
oxide and iron-manganese nodules common in zone of weathering and contains locally
calcareous material. The surface is fairly flat and featureless except for many shallow

depressions and pimple mounds.

4.2  Geological Hazards

Among the geologic and geo-morphological features in this region are sedimentary deposits
broken by structure such as normal faults, salt domes, etc. The sedimentary deposits slope gently
toward the Gulf of Mexico. They are broken by normal faults, most of which dip toward the
Gulf and extend downward many thousands of feet. The earth movements that caused these
faults took place within the last 50,000 years. In general, the regional faults in the Houston area
trend parallel to the Gulf Coast. Only the local faults over the salt domes show a radial pattern

associated with the upthrust of the salt mass.

There are numerous faults and fault systems in the Greater Houston and surrounding area. The
movement of many of these faults has been affected in recent history by area subsidence. The
subsidence is theorized to have been exacerbated by the removal of oil and groundwater. As
much as nine (9) feet of subsidence has taken place in the area east of Houston in the last 70
years. Conversion to surface water usage and the limiting of oil production has greatly reduced

the subsidence rate in the area east of Houston.



Figure 3a and 3b show the documented principal active growth faults in the Houston area. Based
on the published fault map and a cursory site visit, the closest known fault to the Park Ten
Central Water Plant is located just northwest of the northeast end of the Addicks South Fault; no
documented faults are located close to the remaining three sites. ATL does not recommend a
Phase 1 fault investigation for the proposed structures at these water plant sites. However, if a
Phase I fault study is desired to gather more detailed information regarding growth faults in the
vicinity of the project areas, ATL recommends contracting a professional geologist with

extensive knowledge of the Houston area growth faults.

4.3  Potentially Hazardous Material

No observable unusual staining or hydrocarbon odors were noted during our inspection of the

soil samples.

4.4 Site Stratigraphy and Geotechnical Characterization

At District 111 #2 Water Plant (Boring B-1): The subsurface soils based on Boring B-1 consist

of about 2 feet of stiff, very high plasticity Fat Clay (CH), underlain by stiff to hard, medium
plasticity Sandy Lean Clay (CL) to a depth of about 12 feet, and followed by loose to medium
dense Silty Sand (SM) to the bottom of boring at 20 feet below existing grade.

At West Houston Water Plant #3 (Borings B-2 through B-4): The subsurface soils as found in

the borings can upper stratum of high to very high plasticity, firm to hard Fat Clays (CH) to a
depth of about 12 to 14 feet, followed by a stratum of soft to stiff, medium plasticity Lean Clays

(CL) to bottom of borings at 20 feet below the existing ground surface.

At Park Ten Central Water Plant (Boring B-5): The subsurface soils as found the boring consist

of a thick stratum of soft to very stiff, medium to moderately high plasticity Sandy Lean Clays
(CL) to a depth of about 18 feet, followed by a stratum of dense Silty Sands (SM) to the bottom
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of the boring at 20 feet below the existing grade.

At Sharpstown Water Plant #1 (Boring B-6 and B-7): The originally proposed Boring B-6

located was drilled to a depth of about 2 feet when hard material was encountered, and boring
was terminated; please notify the Contractor that underground obstructions exists at this and
possible other locations. Boring B-6 was moved to a location on the existing driveway as shown

in Figure 2d and drilled to a depth of 20 feet below existing grade.

The subsurface soils as found in the two borings consist predominantly of firm to very stiff, high
to very high plasticity Fat Clays (CH) to the bottom of borings at 20 feet. In Boring B-7, a
stratum of very stiff, high plasticity Lean Clays (CL) was found between depths of about 8 and
10 feet.

The Fat Clays found in the borings drilled in this project are of high to very high plasticity, with
liquid limits (LL) ranging between about 51 and 81, and plasticity indices (PI) ranging between
about 32 and 57. The Lean Clays found in the borings drilled in this project are of medium to
high plasticity, with LL ranging between about 29 and 46, and plasticity indices (PI) ranging
between about 14 and 28.

CH, CL and SM are soil classification in accordance with Unified Soils Classification System.
Detailed stratigraphy and a key to terms and symbols used in the boring logs are presented in

Appendix 1.

4.4.1 Suitability of Onsite Soils As Fill Material

The on-site Lean Clays (CL) are typically of medium to high plasticity. Clean Lean Clays with
PI between 8 and 20 are suitable as select fill. The on-site Fat Clays (CH) are not suitable as
select fill. The on-site Lean Clays not meeting select fill criteria and Fat Clays may be used as

general fill in non-structural areas. Clean Lean Clays and Fat Clays may be used as select fill
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when treated with an adequate amount of lime. The optimum amount of lime to be used to

stabilize the clay soils can be determined by conducting lime vs PI and/or pH series tests.

The onsite Silty Sands (SM) are not suitable as select fill, they may be used as general fill in non-

structural areas that are protected from erosion.

4.5 Groundwater

Groundwater information observed in the boreholes during and at completion of drilling are

summarized below:

TABLE 3
Boring Groundwater Information Caved in Depth
During Drilling At Completion of Drilling
B-1 17.5° N/A 14.5°
B-2 15 12.5° None
B-3 15 13’ None
B-4 15.5° 12.5° None
B-5 Dry Dry None
B-6 Dry Dry None
B-7 Dry Dry None

It should be noted that the groundwater level would fluctuate according to factors such as the
amount of precipitations and ambient temperature preceding and at the time of construction, and
the topography, surface drainage and the subsurface soil stratigraphy, etc. It should be noted that
a detailed hydrogeological investigation of the proposed project area is beyond the scope of this

investigation.




5.0 GEOTECHNICAL ENGINEERING RECOMMENDATIONS

We understand that the following improvements are planned at the four water plant sites:

TABLE 4
Water Plant Proposed Improvements | Footprint Other Information
District 111 Water Concrete Pad Supporting 8 x13 Estimated load = 20,000 lbs
Plant #2 Pump
(B-1)
West Houston Water Pad for Existing Fuel 6’ x11° Estimated load = 52,400 lbs
Plant #3 Tank Relocation
(B-2 through B-4) Transformer Pad 11"x9 Estimated load = 43,000 lbs
Precast LAS Chemical 8 x8& Estimated load is 19,200 lbs
Feed Building
LAS Chemical 122 x99 Estimated load is 6000 Ibs
Containment Area
Park Ten Central Precast Building 20’ x 40° Total estimated load = 154,000
Water Plant Ibs
(B-5) Transformer Pad 1'x9’ Estimated load = 43,000 Ibs
Sharpstown Water Precast Building 30’ by 75° Total estimated load (incl.
Plant #1 pumps, valves, piping,
(B-6 and B-7) equipment) = 340,000 lbs
Transformer Pad 16’ x 45° Estimated load = 86,000 Ibs

(elevated)

5.1 Potential Vertical Rise of Onsite Soils

The surface soils at the four sites possess varying degrees of shrink/swell potential. Based on

Test Method TEX-124-E by the Texas State Department of Highways and Public Transportation,

Materials and Tests Division, the onsite soils at the four project sites have potential vertical rise

(PVR) ranging from less than 0.5 to about 3.2 inches. A moisture variation zone of 9 feet was

used for calculating the above PVR. Foundations should be designed accordingly.

At sites with high PVR surface soils, in order to mitigate the soils’” PVR movements and to

provide a competent subgrade to support the floor slab, a stratum of select fill may be placed
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under slabs supported on subgrade. The select fill should extend at least 5-feet beyond the
perimeter of the slabs supported on subgrade. The subgrade must be graded such that effective

drainage away from the buildings/structures is maintained at all times.

Replacing the various thicknesses of the on-site high plasticity clays with non-active select fill

will reduce the resultant PVR movements, as summarized in the table below.

TABLE 5
Select Fill Estimated Resultant Total PVR Movement, inches

Thicknessfeet | B | B2 | B3 | B4 [ BS [ B6 | B
0 1.8 2.3 3.2 2.1 <0.5 2.2 2.1
1 1.3 2.0 2.8 1.9 1.9 1.8
2 0.6 1.5 2.2 1.6 1.5 1.3
3 1.3 1.8 1.3 1.2 1.1
4 1.0 1.4 1.0 1.0 0.9
5 0.8 1.0 0.8 0.7
6 0.6

The actual thickness of select fill replacement to be used should be determined by the structural

engineer based on the PVR requirements of the structural design and other client/project

requirements. However, ATL recommends placing at least 2 feet of compacted select fill beneath

slab-on-grade in areas with high plasticity surface soils to mitigate the PVR movements of high

plasticity surface clay soils and to provide a uniform and competent foundation support for the

building floor slabs. A minimum one foot stratum of select fill is also recommended beneath slab-

on-grade in areas with low to PVR movements to ensure that slab is supported on a competent

foundation support that is stable and resistant to erosion. Clean onsite lean clays field verified to

meeting select fill requirements, when compacted to meet the density requirements, are

acceptable as select fill.
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5.2 Proposed Precast Buildings, Fuel Tank/Transformer/Generator/Pump Pads

ATL understands that precast buildings, and pads supporting fuel tanks, generators and

transformers will be constructed at these four sites. The proposed finished floor elevations are

assumed to be slightly above the existing grade.

5.2.1 Foundation Recommendations

ATL understands that slab-on-grade foundation is the selected foundation option for this project

due to the nature and low magnitude of loading. The anticipated loadings from buildings and

equipment are estimated to be less than 100 to 800 PSF. Table 6 below presents the foundation

and subgrade preparation recommendations for the proposed structures at these four sites:

TABLE 6
Water Proposed Structures | Footprint Foundation Recommendations
Plant
District Concrete Pad 8 x 16’ | Slab-on-grade with grade beams on at least
111 Water Supporting Pump 2 feet of select fill. Use an allowable soil
Plant #2 bearing capacity of 1,500 psf for slab-on-
grade design.
West Generator Pad 32’ x 5" | Slab-on-grade with grade beams on at least
Houston 2 feet of select fill. Use an allowable soil
Water Fuel Tank Pad 8’ x 12.5° | bearing capacity of 1,500 psf for slab-on-
Plant #3 grade design.
Transformer Pad 1’x9
Precast LAS 8 x8
Chemical Feed
Building
LAS Chemical 122x9

Containment Area

11




Water Proposed Structures | Footprint Foundation Recommendations
Plant
Park Ten Precast Building 20’ x 40’ | Slab-on-grade with grade beams on at least
Central one foot of compacted select fill. Use an
Water Transformer Pad 11’ x 9’ | allowable soil bearing capacity of 1,500 psf
Plant for slab-on-grade design. Clean onsite sandy
lean clays exposed after the surface clearing
and grubbing, field verified to meet select
fill criteria, are acceptable as select fill and
shall be scarified and compacted to meet
density requirements.
Sharpstown Precast Building 27 by | Fill used to elevate the structures shall
Water (elevated about 2 to 3 72 consist of compacted select fill.
Plant #1 feet above existing
grade by fill) Fill to be retained by retaining walls shall be
designed for a lateral earth pressure
Transformer Pad 11’x 9’ |equivalent to 100 pcf fluid pressure;

(elevated about 2 to 3
feet above existing
grade by fill)

footings of retaining walls shall be founded
at least 24 inches below existing grade and
designed for a net allowable bearing
pressure of 1,500 psf.

The structures constructed within the 2 to 3
feet of fill placed above the existing grade
shall be supported on slab-on-grade with
grade beams extends at least 18 inches
below the existing grade in fill retained by
retaining walls (and to at least 18 inches
below the existing grade in fill not retained
by retaining walls). Use a net allowable soil
bearing capacity of 1,500 psf for slab-on-
grade design.

Fill placed outside the perimeter grade
beams and retaining walls building shall be
sloped at 3H:1V or flatter to meet the
existing grade.

5.2.2 Subgrade Preparation

The surface soils at the four sites range from sandy lean clays of medium to high plasticity to
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clays of high to very high plasticity. The high plasticity clays are susceptible to undergo

significant shrink and swell movements with changes in moisture content. Based on Test Method

TEX-124-E by the Texas State Department of Highways and Public Transportation, Materials

and Tests Division, the potential vertical rise (PVR) of the surface soils at the four sites range

from less than 0.5 to about 3.2 inches.

The following system of construction procedures is recommended:

1.

Establish positive site drainage. Install surface and/or storm drainage structures if
required.

Existing above- and below grade structures such as floor slabs, foundations, septic tanks
or utilities located in the proposed construction area, that are designated to be removed (if
any), should be removed and holes resulted from such removal should be backfilled with
compacted select fill material.

Strip and remove all surface organics, topsoil and unsuitable materials from proposed
construction and paving areas. Excavate the subgrade to design grade, and proof-roll the
subgrade to detect any wet, soft, or pumping areas. Treat these areas with drying or
stabilizing agents as necessary or remove and replace them with clean and compacted
select fill or approved onsite soils matching the subgrade soils’ properties.

Compact the subgrade to a minimum of ninety-five (95) percent of its maximum dry
density as determined by the Standard Proctor compaction Test (ASTM D 698).
Additional fill material within the structure area should be a sandy lean clay (CL) having
a plasticity index (P.L.) of ten (10) to twenty (20) and a liquid limit of 28 or more. Fill
materials should be placed in six (6) to eight (8) inch loose lifts and compacted at plus or
minus 2 percent of optimum moisture content to ninety-five (95) percent of their
maximum dry density as determined by the Standard Proctor Compaction Test. On-site
soils meeting select fill requirements may be used; on-site high plasticity clay soils may
be stabilized with an adequate amount of lime and used as select fill (optimum lime

stabilization shall be determined by conducting lime vs PI and/or pH series tests).
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Presented below are design data for the foundation options to allow you or your designers to

select the most suitable system for the proposed building.

5.2.3 Slab-on-Grade on Select Fill

A feasible shallow foundation system to support buildings at these sites is an engineered post-

tensioned foundation or conventional ribbed and reinforced slab-on-grade, typically with

perimeter and interior thickened sections (grade beams) to enhance structural stiffness and

provide foundation soil confinement, designed according to Design of Post-Tensioned Slabs-on-

Ground, 3" Edition). The grade beams should be founded at a minimum depth of 18-inches

below final grade. The following are PTI design parameters assuming the minimum thickness of

compacted select fill recommended in the preceding Table 6 is placed under the slab-on-grade:

TABLE 7
Boring No. B-1 | B-2throughB-4 | B-5 | B-6 and B-7

Weighted LL 36 56 34 46

Weighted PL 16 19 16 17

Weighted PI 20 37 18 29

Thornwaite Moisture Index (In) 18 18 18 18
Constant Suction Value (Pg) 3.45 3.45 3.45 3.45

Edge Moisture Variation (e,,) Center, ft. 9 7.8 9 8.8
Edge, ft. 4.7 4.4 4.6 4.4
Estimated Differential Swell (y.,) Center, in. | 0.44 0.94 0.50 0.64
Edge, in. 0.20 0.47 0.23 0.30

5.2.4 Foundation Settlement

Although detailed settlement analysis for the proposed building is not within the scope of this

study, it is our opinion that foundations designed based on the recommendations given here will

experience settlement that should be within the tolerable limit of the structure.
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3.3 Concrete Paving

We understand that additional parking and driveways may be added to serve the proposed
improvements areas. Traffic and loading information is not available to us and thus reasonable
traffic loadings for this type of facility are assumed. The pavement designs presented below are
based on a subgrade prepared as recommended in the Section 5.2.2. The pavement should be
supported on a subbase consisting of 8 inches of clean clay soils stabilized with the following

preliminary recommended lime dosage:

TABLE 8
Location Preliminary Recommended Lime
Dosage (% on Weight Basis)
At B-1 through B-4, B-6 and B-7 6
At B-5 5
(COH recommended minimum)

The optimum amount of lime required shall be determined by conducting lime vs PI and/or pH
series tests at the time of construction. The pavement design utilizes a Portland cement concrete

with a design 28-day compressive strength of 3,500 psi.

Parking Area Driveways Truck Lane
6" 8" 9”
8” Stabilized Subgrade 8” Stabilized Subgrade 8" Stabilized Subgrade

5.3.1 Reinforcement Design

Reinforcing steel is required to control pavement cracks, deflections across pavement joints and
resist warping stresses. The cross-sectional area of steel (As) required per foot of slab width can

be calculated as follows:

As = FLW / (2fs)
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Where: As = Required cross-sectional area of reinforcing steel per foot of width

F = Coefficient of resistance between slab and subgrade

L = Distance between free transverse joints or between free longitudinal edges,
ft.

W = Weight of pavement slab per foot of width

fs = Allowable working stress in steel, psi

Based on AASHTO, a coefficient of resistance, F = 1.8 may be used in the above equation. The

above equation is for both longitudinal and transverse steel.

5.3.2 Pavement Subgrade Preparation and Construction

Pavement subgrade excavation and preparation shall be carried out in accordance with
requirements of City of Houston Department of Public Works and Engineering (COHDPWE)
Standard Specifications Section 02315. Lime stabilization of the top 8 inches of the pavement
subgrade shall be in accordance with COHDPWE Standard Specifications Section 02336. Design
and construction of the concrete pavements, including reinforcement and jointing details, should
meet the COHDPWE Standard Specifications Section 02751 and 02752, as well as the standard
details drawings No. 02751-1 and 02752-1, as applicable.

6.0 CONSTRUCTION REVIEW

6.1 Quality Control

Associated Testing Laboratories, Inc. (ATL) recommends implementation of a quality control
program under the supervision of a Professional Engineer. Structural integrity and stability is
particularly dependent on quality foundation installation. An independent testing laboratory

should be assigned to test and inspect construction materials during the construction phase.
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6.2 Monitoring

Despite the thoroughness of this geotechnical exploration, there is always the possibility that
actual subsurface conditions may differ from the predicted conditions because conditions
between soil borings can be different from those at specific boring locations. Associated Testing
Laboratory, Inc. (ATL) recommends a regular inspection and overall project monitoring by a
geotechnical engineer during the construction phase. The purpose of inspection is to provide
sound engineering and judgement alternatives during construction, if unanticipated conditions

occur.

7.0  LIMITATIONS

The recommendations contained in this report are based on data gained from test borings at the
locations shown in Figures 2a through 2d, a reasonable volume of laboratory tests, and
professional interpretation and evaluation of such data, from the project information furnished.
Should it become apparent during construction that soil conditions differ significantly from those
discussed in this report, this office should be notified immediately so that an evaluation and any
necessary adjustments can be made. Evaluation of any existing structures was not in our scope.
Any analysis of slope stability, bulkhead or other buildings or features at the site, not within the

scope of this investigation, ATL is not responsible for any problems caused by these features.
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FIGURES 2a to 2d LOCATION OF BORINGS

FIGURES 3aand 3b PRINCIPAL ACTIVE FAULTS IN HOUSTON-HARRIS COUNTY
AREA



o Beechnut 51
E,ﬁ,cchHUt at
i
| e
E 4
S E Wellington P
iy = w
f 3 Causeway UI &
-4 =]
g o Newbrook Dr E é Newhrook-Dr
= 5 = Renn Rd ‘_5‘ I
= B |5 - 8 Lima Dr
@ £ % & : g
= o oh = Bexley Dr
o bl @ o
8 = = o
— (=} o (=
= 2 <
= ~—Bissonnet St o Shannon ¥
i = C
[S8 E Bruuhgla'ﬁe 2z
1! %) =} ;::?
et =1 i-a' g 'J“f,'- ”D.fr,}
2 - - £ e
— [T] 3 = = ",
- - ".': L4 e - frj
] - w = x <,
® 5 - ; = Benford Dr
5 @ o - 8
2N o >, Bassford Dr District 111 Plant #2 Site S
b = o
1o Birch Grove Dr
5 ~ Old Richmond Rd
') I
0 4]
" 1876 i &) rl':—l"
Q L] -
8 LY g
- ¥ 2 o =
= —
- = ) & Wy
8 ‘-E} fb}- o 'ﬂ.f
., "y}/’ u{f.l, = n
P 3
o Wl x
f‘? 9
W ¥
- ! J}*G 9 L 4
[ "::;. Of {G g
g 4 O g/ B
= C'_,} & "Qaj}_ L
= Web Ln s &, 'Dc+
[ & Oy
i )
~ iR \5‘6
= o, ﬂ_‘;_. "":a .
J} @ -"Ifif_}i y I:.'-G g._.?
‘-: L ] . o, ﬂ:j
o F
hr 3 o
§ l’lf."lli, ki, E:HID‘
L Oy ~
Vens, B
{
- ', 3 Q\
i
d & BV
- = Pl
W g b il 1€ ;-_."'"*-
elltort Ave ; g o
Wi =
Haven Fajs = ~
oo alisLn
Not to Scale W-Belltort Ayg

Drawing Source: City of Houston GIMS

SITE VICINITY MAP

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B

WABS NO. 5-001000-0046-4

CITY OF HOUSTON, TEXAS

PROJECT NO. : G14-197

FIGURE 1a

PsT8/28/12




F. 8
|

Gatesbury Br

% Springspr—

Leta Bend Dr

S Richmoft AVe

e UaksDr

Not to Scale
Drawing Source: City of Houston GIMS

LitfreLeafiCt

s
p'q‘;é‘
Tasera U

West Houst_on Plant #3 Site

O
1
Tuttle Poin 2

a%_{?

Branchwes| Dr

“TX-6 STX-6_

CTX-6 STX6

SITE VICINITY MAP

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B

CITY OF HOUSTON, TEXAS

WABS NO. 5-001000-0046-4

PROJECT NO. : G14-197

FIGURE 1b

PsT8/28/12




= aundrop Ln
- e i
= M £
a = &
g 2 S
'_E__ 7] 1. EIE
Q) J il
il 2 5
© X
Q %“ Not to Scale
Park Central Plant Site
Park Row -r-'».:.'_; Kow
a 2
- (s B
u =
i ]
| i
] =
(o 18
Barker Springs_Rd
=——=r — el TS-e0 W ) 10w us-aow
— __['-'“] w l 1-Uj'1u_F__ il Us-90F ‘D'_ e
Barker
L=
(=
'gt'.
-
et ’t LE
=i
i @
)
H\,Q“u
E
d o
T
Drawing Source: City of Houston GIMS
ASSOCIATED TESTING LABAORATORIES, INC.
SITE VICINITY MAP 3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748
PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B WBS NO. 5-001000-0046-4
CITY OF HOUSTON, TEXAS PROJECT NO. : G14-197 FIGURE 1c

PST8/28/12




A 4 /
Harwin pr ; v A
i GG( 1L
q,}m i
e = § G
e o =
Tty Squmeﬁ d:?l"ﬂ §T‘;
4 i
= @ g =
4]
E E “Carn cﬂ,&
Dr 2 E Not to Scale
5 ‘0 i,
@ " o o
?ﬂ‘ 1#]
a5 =
T sat
a -
'\E L1 ]
srewood Dr s [
Ly
al’ Clarewc
o
- b
= tn
) 8 B
Eh:[l_'l_'.ll_‘f.\'n ‘}'r':._ D'e M555 D' (v 'E ﬂﬂ:
e Sharpstown Plant_, =
#1 Site |
gellaire Bivd
o ) Leader St
B =
=
L 4] ] L9
< 8 | gad® S
o o Tarnaln
o o o B
= ﬂb l':r,rb
= i fler R
: %0, ‘
E Mﬂhud Dr EI’S
L] -’F  ; i
B = Neii st O, (=]
R R
oos Rd = Og =
E} S!—"o a Rd 'I.Ig
gharpview O a “@p &
Triolaln 8 Ev
= ’J'?‘I-I'Lr'
pud ‘ew pr
o o1
""? W i 8 —
& s > (=
W & % Hendon Ly :.? T b? ark o
2 £ e ™
Hecuston ‘an L-l'n i H ‘2 syla
b % concho g Y, ¢ 2 = N
B EPI.!'SI. [ ] = Park
Un e r ity Cl : " < % Gl
5 = z
M o=l Lot .
Drawing Source: City of Houston GIMS
ASSOCIATED TESTING LABAORATORIES, INC.
SITE VICINITY MAP 3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748
PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B WBS NO. 5-001000-0046-4
CITY OF HOUSTON, TEXAS PROJECT NO. : G14-197 FIGURE 1d

PST8/28/12




CSTABLISI LD 1959

J 5 CHAM UMK FENCE
— - B CHAB LK FEMCE i B — A e

— SCALE 17=40’

| r
— W E— — — .

5y
_— — = o T ki & o EL HORIZONTAL CONTROL POINTS
> o H —— ELECTRICAL & PROP 42" PVC REDUCER TO BE WA
H /"-\f"f-"" CONTROL BLOG INSTALLED AHOVE GRADE UNDER PT# EASTING NORTHING ELEV. | DESC.
tl & EXISTING ANALYZER DRMM PIPE TOP
oy M 0 CF QED]L:ECER ELEVATION = BE.50. [0 304613253 13.808.265.51 [TE ™
= u o
+a18 5| .~ PROF 2% PYC SCH 40 (] 3ME 14058 1350827714 | mazs 11=
- 5 e DRAN PIFE RASS
.
z I 2 L — WATER FLOOOPLAIN MOTES:
o | ta o WELL
- PUMP STATION “si, f ] ACCORDING T WMAP 48201COB40L OF THE FEDERSL
SEE SHT M-—1 '_: | EMERGENCY WANAGEMENT AGEMCY'S FLOOD INSLURANCE
. e f RATE MAPS FOR HARAIS COUNTY, TEXAS DATED JURE 18,
B CHAM | % ot 2007, THE SUBJECT PROJECT AREA IS SMUATED WITHIN
iy WG CAT g T3 """"_5.' LOME AE DESCRIBED AL SFECIEL FLOOD HAZARD AREAS
i l/‘ r . CORE SAW CONCRETE WALL AND SUBJECT TO THE 1% ANNUAL CHAMCE FLODD EVENT
e 4108 —— @ ISTALL #° DRAIN FIFE THROUGH . . ; .
AL COMCRETE WALL. ENO OF FIFE TO 1% AmMMNUAL CHANCE FLOGD ELEVATION B35 FEET
BE FLUSH W/FACE OF WALL. 0.2% ANNUAL CHANCE FLOCD ELEWATION: 84.24 FEET
FL= Baz.90
g-1- CEOTECHMICAL [HFORMATIOHN;
N- 13808252.27
E 3046173646 REFER TO GECTECHMICAL REPORT EMTITLEL:
EL: A3 HD GEOQTECHMICAL INVESTIGATION PROPOSED WATER PLANT
e IMPROVEWENTS PACKAGE B BY ASSOCIATED TESTING
M ™ E° VT it LABORATORIES, INT.
™ WER FES Lt bl
\\\. % %T l,'_-E b b / HOTES: REPORT MUMBER: E14—167, DATED: SEPT 10, 2014
i Y e N AN 1. ALL VERTICAL CONTROL SHOWN HEREON THIS WaP [5
«_{(\ : “, REFEREWCE T WORTH AMERICAM VERTICAL DATUM OF
* f.-' A “, i 1588 (MAVDEE,GEDIDT24).
f - ™ ", W . e I.'
TN ., b, S 2L j 2. DRAWINGE SHOW EXIETING UTILITY & PIFELINE KIT Professionals, Inc.
. . . o e EASEMENTS. THIS INFORMATICN WAS OBTAINED FROM Exgaen g Pmen g Corsvacton Vs
“ . \h\ (TYP OF 4 SECOAD INFTIRMATION &80 [T 15 WOT GUARANTEED TO N0 W, S aias P 5. ks 1430
» / BE ACCURATE AND ALL INCLLSIVE e e .
g S g S
TP ,_.F‘",\. | - :Gf\ ! 3, STABILIFE ALL DISTURBED AREAS WITH HYDROMULEH,
! G / ALL DISTUREED AREAS TO BE RESTORED TC ORIGINAL
| et e m +maz S CONDITIGH OR BETTER. | A =
' gt / klotz{)associates
| T, /
i \-\”’\ " / 4. ACTUBL LOCATICH OF EXISTING UTILITIES MAY WARY ﬂ
. o Uiy Py ! FROM COCROINATES ARD ELEVATION PROVIDED. 1160 Gairy Askford, Sukie 500
X B T f CONTRACTOR TO VERIFY HEFORE COMSTRUCTION AND Housten, Temas 77070
n SOTIFY THE EMGIMEER IF DISCREFPANCIES ARE T 281.580.7257 F 381.580.7300
~ IZENTIFIED. hausson. izt com
™ Tasnn PE Firm fesg, & F-8%
. 5. GRADE AREAS AROUND FOUNTATION PADS TO DRAIN
Huat FROM STRUCTURE.
THE DOCLWENT [5 RELEASED
s £ CONTRACTOR SHALL EMSURE THAT SLOPE ON_FINISHED Fofi THE PLRPOSE OF
CONCRETE SURFACES IN FIRST FIVE FEET OUTSIDE A e e
DOORS DOES MOT EXCEED 9% PERD BATTETML F.E.
A
7. CONTRACTOR SHALL EWSURE THAT SLOPE OF SIDEWALKS 201
00 NOT EXCEED 5% M THE DISECTION OF THAVEL AND S PIT TO B RN
% CROSS-SLOPE. PERWIT FLISAISES,
HIT FROFESSIOMALS, IMT.
B, CONTRACTOS SHALL MAKE WECESSASY MODIFCATIONS TH"E FRM 2EC. HO E—‘_m-
TG EXISTING AMALYZER DRAIN FIFE T ENSURE
INSTALLETION OF REDUCER AT PROPOSED ELEVATION,
GRASS MODFICATIONG MAY [NCLUDE KEW WALL PEMETRATION. SURVEYED BY: TSC FB Ho. -
CEPARTMENT OF PUBLIC WORKS AMD ENGINEERIG
REHABILITATION OF PUMPS,
MOTORS, VALVES, PIPING &
BUILDINGS AT VARIOUS FACLITIES
PACKAGE B
1142 WATER PLANT
10301 SUM CITY COURT, HOUSTOM, TEXAS
FROPOSED SITE PLAN
cIvIL

ASSOCIATED TESTING LABAORATORIES, INC.

LO CATI O N O F BO RI N G S 3143 YELLOWSTONE BLVD., HOUSTON, TEXAS

TEL: (713) 748-3717 Fax: (713) 748-3748

PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B WBS NO. 5-001000-0046-4

CITY OF HOUSTON, TEXAS PROJECT NO. : G14-197 FIGURE 2a




CSTABLISI LD 1959

ip pla goa Ene "E_

Cenierfoini Energy

T -
N =]

[k

] : NI A
|HI | . ) .

CROUND STORAGE TANK NO. 1

. ._._ Al
— IE._‘.-F;

Comrg-"
W/ past

iy =

¢ B chain link fence i

B3
[ REMOVABLE | | PROPOSED M: 13828206.43
BOLLARD (TYF - : ] E: 3031274.72 " o oEN
i om g 2ud  eepen E——
i N: 13826199.48 L — PROPOSED RELOCATED
| 1 1l E 303123436 bl FUEL Task &HD |
i El: 88.42-% COMCRETE FOUMDATION |
| WA - ) I
e \
1 —LOmiEra
| L—ﬁ: ! Yl w/post |
I Y - |
ki | \ - PROPOSED A" THICK
| 14" WATER COMC, PAVEMENT FOR
| | e FOATABLE GOMERATOR aT J
SEE SHT .- Sl - k
| !I WHE3—C—& — { | [ weTER WELL
“ Ly
|1 . | |
I .- ]
\ : - =
- 5 : o = T = g I -
1 _T-I P i el RS E s A e Bl ) |
" S Pl T, ot : T : . M: 1382817181 el
&/ 2 SERVICE LINE | ¥ 2 : E: 3031204.05 < a2
[ = ﬁf“’" . EL: BEE2 —. .-
+ Eat - i
- BOLLARD{Z) o
[ 1l | . UM 1
Pt . K 4 :
!$ (0) Yo
l uH o = ]E | 3
[| | | wERL FosT - =k =
[ 3l CONCRETE PAD —
g | |
iy T P e | .
: SECURTTY BLDG [ BOCETER EUuE A
| I P | (o CONTROL BUILDING
n _||— S ’-. elek. bax [ |
& | U 1 1 2 e d—CE 4 *+
g | ' N _ e r——— 1
| - E— : T
= | Ay . | I PROPOSED i 4
& | R Y . ﬂ L&5 BLDG h
E \ | 16" WATER LI e
o . et = | 16 .
E2| \—l_ ___fj" . '\\x\'\\\\ = A | 5
. : &
| "' DR Ha &
E ! \\'>\ . ”
- L eroPOSED e e i
| o _,"I CONCRETE i FROPOSED SWALE, 5
| PROFOSED RESTROOM SICEWALK S S T N
Il I :RE!.._:C-C.'-JTEE BUILDING) AN HEI—C
. SEE SHT wWHgI—C-7 )

Il

MOES;

1. DRAWINGS SHOW EXISTIMG UTILITY & PIPELINE
EASEMENTS. THIS INFUORMATION WAS OETAIKELD FROM
RECORD INFORMATION AND IT IS MOT GUARANTEED TO
BE ACCURATE &KD ALL IMCLUSWE.

2. STABIUZED ALL DISTURSED AREAS WIH HYDROMULCH.
&LL DISTURBED AREAS TO BE RESTORED TO ORIGIMAL
COMDITION OR BETTER.

3. ACTUSL LOCETION OF EXISTING UTILMES May Wasy
FROM COORDINATES AND ELEWATION PRIVIDED.
CONTRACTOR TO VERIFY SEFORE CONSTRUCTION AMD
ROTFY THE EWGIKEER IF DISCREPANCIES ARE
IDENTFIED

4. GRADE AREAS AROUND FOUNDATION PADS TO DRAIN

AWAY FROM STRUCTUSE

5. CONTRACTOR SHall ENSURE THAT SLOPE O FINISHED
COMCRETE SURFACES N FIRST FIVE FEET OUTSIDE
DOORS DOES WOT EXCEED 2X.

&, CONTRACTOR SHALL ENSURE THAT SLOPE OF SIDEWALKS

OO WOT EXCEED 5% IM THE CIRECTION OF TRAVEL AMD
% CROSS-SLOPE.

7. ADJUST EXISTING MAMHOLE FRAME, RIM AND COVER TO
FIT KEW GRADE.

8. RELOCATION OF EXIST FUEL TANE INCLUDES REMOMAL
AKD INETALLATION OF EXIETING STAIRS AKD FIRING AT
KEW LOCATION

HORIZONTAL CONTROL POINTS

REY| DESCRIPTION By CATE
SCALE 1”=40’
EPROJECT BEWCHMARK:
CITY OF HOUSTON MOWUMENT A BRASS

DISC, LOCATED OW THE WEDIAN OF 5. RICHMORD AVE.
APPRONIMATELY 313" EAST OF THE CENTESLIME OF Q&K
PARK BLY

H: 13E28538.65

E: 15117980

ELEV.=B3.43 FEET (MAVDEE, CORSOE)

ITEMEOESRY BEMCHWMARK:

SET CUT X OW THE CONWCRETE DRIVEWAY LOCATED AT ME

PT# EASTING NORTHING | ELEV. | DEGC. r?GR'NE;H?;nTEE SURIEET SMTE.
[ 31,2446 13,E28,303.15 8230 T E: 3031323.20
ELEV.=88.61 FEET
[Ey) 303124435 13,828,134.17 8290 i
{3) 303128510 13,828,138.55 8290 i
{2 3,031,305.07 13,828.301 02 8290 i
{=) 3031,300.47 13,828 306 57 8290 i
{E) 3,031,320.57 13,828,135.50 BE30 T KIT Professionals, Inc.
[} 303130614 13,828,181.10 8240 i o 8 TR S Veven
Pt T Ay ek e
{8} 303,305 51 13,528,951 P TF Doy g Sa 0D, 13 T
(=) 3,031,300.52 13,828,130.58 8240 i
[T 3,031,300.83 13,828,142.89 8240 i
klotz(J iat
it 3,031.230.78 13z28,035 | mam ™ cizZgyassociaies
> 1160 Dary Ashford, Sue 500
[ 303123850 13,828, 34011 8240 i Hoston o oiTa
{i3) 303130844 13,828,120.98 8250 i T 280.589.7257 F 3815807100

hzuston. cffizeliklotrcom
Tasns PE Firm feg, & F-uis

THF: DOCLWEMT 5 RELEASED
FOR THE PLRPCEE OF
AEVEN UMDER THE
ALTHORTTY OOF
FERD EATTETIML F.E.
LICEMSE KO FO4mEE
ARMUARY 28, 2015

PLIBROISES,
HIT FROFESSIOMALS, IMT.
THE FRW REG. RO, F-4551

SURVEYED BY: T5C FB Ho. —

CITY OF HOUSTON

DEPARTMENT OF FUBLIC WORKS AND ENGINEERIG
REHABILITATION OF PUMPS,
MOTORS, VALVES, FIPING &

BUILDINGS AT VARIOUS FACLTIES

PACKAGE B

WEST HOUSTON #3 WATER PLANT)

14825 SOUTH RICHMOND AVENUE. HOUSTON, TEXAS
FROPOSED SITE FLAMN

CIvIL

LOCATION OF BORINGS

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B

WBS NO. S-001000-0046-4

CITY OF HOUSTON, TEXAS

PROJECT NO. : G14-197

FIGURE 2b




CSTABLISI LD 1959

CONCRETE APROMN
AMD DRIVESSY

B Wl

TRANSFORMER CONCREETE SLABR
SEE STRUCTURAL DRAWINGS

e
DE MAMLUAL =

SWING GATES

CHalN LMK

FEMCE —

| ) B CHAM LMK FEMCE

e — : = — e
" : > e _ T
ye i e T WATER WELL o,
y .
." ° -
| J.-" i ko .'}I 1
& - . ] .
| HYDROFKELMATIC R |
|. . TAHK =, S,
‘-' i
| 5 !
50
vl L |
.
- X

DIESEL TAMK —,

GEMERATOR
PUMP &
CHLORME
BUILDIMNG

FiR DETaILS

o .
Y g a : .
- E < B S £ bl
et —_— = - . | o .
70 I T~ GROUND STORAGE TANK NO. 1 ————y. 3 .
ey - — = —} —— — METER STATION W
g = R10 —— T ol
wir [EASEUERT, TRACT 2 / — Eire A ™ Y
L rxas AMD KEW MEHODO PRELRE DOMPANY —) P e . |
! i ey § DEAIBSE, LODR. | L Rl - 3 | W
= T \ / L
____l____ i k! ! P-‘" :
PROF 8" THICK A { il
i — — REWFORCED -\\ G TR, el O
Zers S | COMCRETE PAVEWENT b | !
1 1 !
| 1 | 4
- | 1 I|
\\ ] | |l . . |
b FROF ELECTRICAL SUILDING \ £ .
SEE DRAWING PTC—E-8 \ ) ! .
. FOR EMLARGE PLAM oo
i : Lo
S \ (|
WETER WELL
BS
oM B N 13850485, 32 o
JUNCTION B0
& : E: 3023024.51
EL: 96.86
. FROS SIDEWALK
T 2" BLOW—OFF
. VALWE w/BOX

WATER WELL

GENERATOR \ }\R -

& WLE

M i

ka3

L=

REWV| DESCRIPTION ay DATE

ALL VEATICAL CONTROL SHOWN HEREDON THIS MAF |5
REFERENCE TO WORTH AMERICAW VERTICAL DATUM OF
1688 (MAVDAR/GEDIDT 28).

. DRAWINGE SHOW EXISTING LMUTY & FIPELINE

EASEMENTS. THIS INFORMATION ‘was OBTAIMED FROW
SECORD |KFURMATION AMNMD [T 15 KROT CUARANTEED TO
SE ACCURATE AND ALL INCLUSIVE

. STABILIED ALL DISTURBED AREAS WITH HYDSOMULCH.

ALL DISTURSED AREAS TO DE RESTORED TO ORIGINAL
CONDMOR OR BETTER.

ACTUSAL LOCATION OF EXISTING UTILITIES MAY WARY
FROM COORDIRATES AKD ELEVATION PROVIDED.
CONTHACTOS TO WERIFY BEFORE COMSTRUCTION AKD
OTFY THE EMGIMEER IF DISCREFANCIES ARE
IZENTIFIED.

. GRADE AREAS AROUND FOUNDATION FADS TO DRAIN

&WaY FROM STRUCTURE.

. CONTRACTOR SHALL ENSURE THAT SLOFE ON FINISHED

CONCRETE SURFACES IN FIRST FIVE FEET OUTSIDE
OOHES DOES WOT EXCEED #%.

. CONTRACTOR SHALL EWNSURE THAT SLOPE OF SIDEWALES

20 NOT EXCEED 2% M THE DIRECTION OF TRAVEL AWD
2% CROS5-5LOPE.

. ADJUST EXISTING MAKHILE FRAWE. S AND COVER TO

FIT WEW GRADE.

HORIZONTAL CONTROL POINTS

PT# EASTING NORTHING | ELEV. | DEGC SCALE 1”=40’

[0 3,025/021.78 13,850,506 58 3525 i

[ 3,025, 03378 13,850,505.78 3525 i

[ 3,025,021.78 13,850,485 53 3740 i

{2} 3,025,033.78 13,850,485 53 3740 i

(5] 3,025,013.78 13,850,426 53 3740 i

{E) 3,025,005.78 13,850,480 5% 3740 i

T 3,025,005.78 13,850,471.58 3740 i
EROJECT BEHCHMARK:
CITY OF HOUSTOM MOMUMENT 4658/8514, A BRASS DISC,
LOCATED 0N THE SOUTH SIDE OF Park AOW,
APPROXIMATELY 270" EAST OF THE INTERSECTION OF
LAMGHAM CREEK DR.
He 1385103657
E: 3024569.96
ELEY.=57.55 FEET {HAVDEA, CORS9E)
JTEMEORARY BENCHMARE:
SET CUT X Ok THE COWCRETE DRIVEWAY LOCATED KEAR
THE WORTHEAST CORKER OF DRIVEWAY T IKTERSECTION
WITHIN THE SUSJECT SITE.
H: 13B50838.0833
E 3025144 5077
ELEV.=i5.81"

NOTES:

KIT Professionals, Inc.
Exginaors @ Flamnar @ Dorwrscion Mesagen
s, gy ot - km 1430

Paterphy Girberges: Fran (1) MO-IAEY Fao (713 TRITA?
‘ g TRPE Fim Reglirior ki, P68

klotz({)associates

TI60 Dakry Ashford, Suke 500
Housten, Temas 77070

T 2805867257 F 381.5B0.7300
hzuston. cffizeliklotrcom

Tasns PE Firm feg, & F-uis

THF: DOCLWEMT 5 RELEASED
FOR THE PLRPCEE OF
AEVEN UMDER THE

ALTHORTTY OOF
FERD EATTETIML F.E.
LICEMSE Ko 1

CORSTRUCTION, EIZOMG OF
PERHIT PLIRSAISES.

HIT FROFESSIOMALS, IMT.

THE FRW REG. RO, F-4551

SURVEYED BY: T5C FB Ho. —

CITY OF HOUSTON

DEPARTMENT OF FUBLIC WORKS AND ENGINEERIG
REHABILITATION OF PUMPS,
MOTORS, VALVES, FIPING &

BUILDINGS AT VARIOUS FACLTIES

PACKAGE B
FPARK 10 CENTRAL WATER PLANT

1300 LANGHAM CREEK. HOUSTON, TEXAS
FROPOSED SITE FLAMN

CIvIL

LOCATION OF BORINGS

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

CITY OF HOUSTON, TEXAS

PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B

WBS NO. S-001000-0046-4

PROJECT NO. : G14-197

FIGURE 2c




CSTABLISI LD 1959

PROFOSED DETENTION POKD ol
SEE SHEET SHE1—C—3 'F
| ;
|/
d
i
I
]
1-.
o
o
£
=
= = ‘.‘ = =
b

I

FROP SIDEWALK
SEE SHT STO—C—2

o ———y HORIZONTAL CONTROL POINTS L] [ |
AL . FT# | EAGTING | MORTHING | ELEV. | DEGC.

BELLARE BV {T} 3,078,027.24 13,520, 77704 =% L
{2—} 3,078,002.73 13,5320, 24752 =% L
{3—} 3,078,031.09 13,520,257.73 =% L
{I} 3,078,037.54 3520, 7152 2504 L
{5—} 3,078,045.98 3,520, 775.23 2504 L
{E—} 3078,0M1.12 3520, 139.2% EEBL L
1:_'?—} 3,078, 0607 13,500, 12405 EEBL L HOTES:
& E'MH'N e — 1. ALL VERTICAL CONTROL SHOWN HEREON THIS MAP IS SCALE 1”=40"
{5—} 3,078,058.56 13,520, 13755 EEBL L REFERENCE T MOKTH aMERICAM VERTICAL DaTuM OF
@ 3,077,897 25 13,530,33472 &3.10 T2 1988 {NAVDES,/GEOID1 24)
ol T e I 2 CRNOS SH00, BIETNO UTLTY & CERIE

LEGEND:

o
3
c
T
-
2
{ E?
PROP RETAINING WaALL ‘
SEE SHT SHEI—5—1
a7
M: 1383025379 =
E 307800520 |
* EL2, 6577 PROP SIDEWALK
v * {3 SEE SHT STD-C—2
—

1% |
4 7 N
|t s | _l—— B8 pRILED TO 20°
PROPOSED 1 £ _-;...—1' I [APPROM. LOCATION)
DJHJDI » 1D N 1383020116
BUILDING 4 PELt) E 307603328
WATER TANK ) ’r-"'ﬂf- { 1z s EL: 64.07
— FF: 8614 [ icl@
! = |
I £ |5
s ]

L——— PROP B" THICK

COMCRETE FAVEMENT
SEE SHT ETD-C—2

Tl

—PROF RETAMING 26 DRILED TO 2

WAL 2 M 1382014590
- P o —_ SEE SHT SHEi—%—17) E 3078067.21

e B 8310
LEADER ST =
PROPOSED PAD —

MOUNTED TEANSFORMES e
SEE STRUCTURAL T
DRAWINGS FOR DETAILS S

T WW W FIRISH FLOGR ELEFATION
WEP: XXX MATCH EXISTING PAVEMENT ELEWATION

RECORD INFORMATION AND IT 12 WOT GUARANTEED TO
HE ACCURATE &MD all IMCLUSKE.

3. STABIUZED ALL DISTURBED AREAS 'WITH HYDROMULCH.
ALL DISTURBED aREaS To BE RESTORED TO ORIGIMAL

COMDMON OR BETTER.

4, ACTUAL LOCATION OF EXISTING UTILITIES MaY WadT
FROM COORDINMATES AMD ELEVATION PROVIDED.
CONWTRACTOR TO VERFY DEFORE CONSTRUCTION AMD
HOTIFY THE EMGINEER IF DISCRE=ANCIES ARE
IDEMTIFET.

5, GHADE AREAS AROUMD FOUMDETION Fals TO DRAIN
AWAY FROM STRUCTURE.

B, CONTRACTOR SHALL EMSURE THAT SLOSE OM FINISHED
COMCRETE SURFACES IN FIRST FIVE FEET OUTSIDE
DOORS DOES MOT EXCEED 2.

7. CONTRACTOR SHALL EMSURE THAT SLOPE OF SIDEWALKS
[ WOT EXCEED 5% IN THE DIRECTION OF TRAVEL AND
2% CROSS—SLOPE

8. ADJUST EXISTING MAMHOLE FRAME, Rl AND COVER TO
FIT HEW GRADE

KIT Professionals, Inc.
Exginaors ¢ Flamnarn g Dorrscion Mesagen
s, gy o 8- km 1430

Paterphy Girberges: Fran (1) MO-IAEY Fao (713 TRITA?
‘ g TRPE Fim Reglirior ki, P68

kletz{)asseciates

TI60 Dakry Ashford, Suke 500
Housten, Temas 77070

T 2805867257 F 381.5B0.7300
hzuston. cffizeliklotrcom

Tasns PE Firm feg, & F-uis

THF: DOCLWEMT 5 RELEASED
FOR THE PLRPCEE OF
AEVEN UMDER THE

ALTHORTTY OOF
FERD EATTETIML F.E.
LICEMSE Ko 1

CORSTRUCTION, EIZOMG OF
PERHIT PLIRSAISES.

HIT FROFESSIOMALS, IMT.

THE FRW REG. RO, F-4551

SURVEYED BY: T5C FB Ho. —

CITY OF HOUSTON

DEPARTMENT OF PUBLIC WORKS AND ENGINEERMG
REHABILITATION OF PUMPS,
MOTORS, VALVES, PIPING &

BUILDINGS AT VARIOUS FACLITIES
PACKAGE B

SHARPSTOWN #1 WATER PLANT
6910 BINTLIFF DRIVE, HOUSTON, TEXAS
FROPOSED SITE PLAN

CIvIL

LOCATION OF BORINGS

ASSOCIATED TESTING LABAORATORIES, INC.
3143 YELLOWSTONE BLVD., HOUSTON, TEXAS
TEL: (713) 748-3717 Fax: (713) 748-3748

PROPOSED WATER PLANT IMPROVEMENTS-PACKAGE B
CITY OF HOUSTON, TEXAS

WBS NO. S-001000-0046-4

PROJECT NO. : G14-197 FIGURE 2d




LEGEND

Fault, _BARDY Dashed whe-e
YV inferced

Downthrown side i
dicated by triangles

Subsidence Mumber indicates
Contour Subsidence in lser
5 (0.305M)
Stratigraphic HIMBLE
Upiift - iz

(Salt Domes)

NOTE: Absence of fauits at & given
locaticn on the map coes rot

maan nonc are prasent

[ . . i A A

— 8Miles ; j/l

PRINCIPAL ACTIVE FAULTS
IN HOUSTON AREA

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd. Houston, Texas
Tel: (713) 748-3717 Fax: (713) 748-3748

PROPOSED GROUNDWATER PLANTS

IMPRROVEMENTS — PACKAGE B
CITY OF HOUSTON, TEXAS

WBS NO.: S—-001000-0046—4

PROJECT NO. G14-197

FIGURE. 3a




ACTIVE SURFACE FAULTS
ON LIDAR IMAGERY

Associated Testing Laboratories, Inc.
3143 Yellowstone Blvd. Houston, Texas

Tel: (713) 748-3717 Fax: (713) 748-3748
PROPOSED GROUNDWATER PLANTS WBS NO.: S—001000—0046—4
IMPRROVEMENTS — PACKAGE B
CITY OF HOUSTON, TEXAS PROJECT NO. G14—197 FIGURE. 3b




APPENDIX 1

BORING LOGS AND KEY TO LOG TERMS AND SYMBOLS



PAGE 1 OF 1

LOG OF BORING B-1

PROJECT: Proposed Groundwater Plants Improvements-Package B City of

Houston, Texas ( WBS No. S-001000-0046-4 )

LOCATION: N 13808252.27; E 3046136.48
10301 Sun City Court

SURFACE ELEVATION: 83.80 FT

PROJECT NO.: G14-197

COMPLETION DEPTH: 20 FT

DATE: 8/22/2014

Hi < o B ® | UNDRAINED SHEAR STRENGTH,
=~ SAMPLER: Shelby Tube/Split Spoon wo| 2y | o | | X
- iy Y PRSP & ; R o % o i | & | O HAND PENETROMETER
5 - § i DRY AUGER: 0 TO 20 FT SSE 6| 2w [P 2 § § E @ UNCONFINED COMPRESSION
e R g 2 g ol & § E gle E|lQ | Q| K | W UNCONSOLIDATED UNDRAINED
G |8 |55 werromarv: Mo TO Mo T |BE2IBS| S IS5 3 G| 2| TAANAL COMPRESSION
T 2 Sle2| S|3]¢ A TORVANE
0 DESCRIPTION OF MATERIAL [N Qo Q T 0:5 1.0 1.5 20 25
7, Fat Clay (CH), very stiff, very high :
p/aSI'ICIty, /Ight gray and tan 95 28 73 22 51 .............. O .....................
Sandy Lean Ciay (CLJ, very St iah S SOOI
80 plastlclty, /Ight gray and tan 1 17 14 ............... . .. O ..............
. hard with ferrous nodules below 4 |1 || L 1 | i ,_\ ........
14 ©
with caleareous nodules beows' | 1| | L L |
15 38 17 21 .......................... o ........
. T O R e
1 15 13 .......... . O .....................
10
..very stiff below 10’
1 14 13 36 17 19 ................. - . O .............
Sy Sand G monpEste ey 1 | | | | | | L
and tan 7 O B R
70 SRS ) L
15 FRE ..medium dense below 14’
L1 X 15 20
v X 11| 15 o5 || ]
65 Ty loose below 18 5 S RN
20 4t
DEPTH TO WATER IN BORING:

Y FREE WATER 1ST ENCOUNTERED AT 17.5 FT. DURING DRILLING; AFTER 15.0 MIN. AT 17.0 FT.
Y WATER DEPTHAT N/A FT., HOLE OPEN TO 20.0 FT. ON 8/22/2014

Drilled By: Jesus Logged By: PV

Associated Testing Lab, Inc
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LOG OF BORING B-2

PROJECT: Proposed Groundwater Plants Improvements-Package B City of

Houston, Texas ( WBS No. S-001000-0046-4 )

LOCATION: N 13828199.48; E 3031234.36
14925 South Richmond Avenue

SURFACE ELEVATION: 88.42 FT

PROJECT NO.: G14-197

COMPLETION DEPTH: 20 FT

DATE: 8/22/2014

Bl o - ® | UNDRAINED SHEAR STRENGTH,
= : i Q| 2 R | R TSF
ui "I SAMPLER: Shelby Tube/Split Spoon % E 8 % ,_% EE_]D % '°\: o e g O HAND PENETROVETER
% + 3 8 DRY AUGER: 0 TO 20 FT <Q'Z Q % 25| Su 22 = § £ | @ UNCONFINED COMPRESSION
E & EEQ g 2 - 3-) 5 § E £l E 5 Q E B UNCONSOLIDATED-UNDRAINED
% |9 |%|R wermrotARy: No TO No FT |EEL/ES] S [85|3(|& |8 TRIAXIAL COMPRESSION
3 Q 5 o 53 g S, > SERSHEE 5 | A ToRvane
<
0 DESCRIPTION OF MATERIAL ae o Q « T 05 1.0 1.5 20 25
7, Fat Clay (CH), stiff, high plasticity, dark §
gray 86 23 52 19 33 o .........................
85 104 21 .O .....................
5 .light gray and tan with calcareous § _
nodules below 4’ 18 —
/ 107 | 21 .O ........................
80 with ferrous nodules below 8 .O ........................
o2 | 102! 26| 57| 20l 37| @0
10 :
..reddish brown below 10’ : o
24 O
v Loan Ciay (L firm. Figh piasiioiy, R
75 re d dlS h brOWn 2 2 ..... O ..............................
stiff below 14" SIS
= 2 103 | 22 a
' with calcareous nodules below 16" B
27 P . O .........................
- ambeow s LU O ..............................
97 o7 gl 17121 @
20 :
DEPTH TO WATER IN BORING:

Y FREE WATER 1ST ENCOUNTERED AT 15.0 FT. DURING DRILLING; AFTER 15.0 MIN. AT 12.8 FT.

Y WATER DEPTH AT 12.5 FT., HOLE OPEN TO 20.0 FT. ON 8/22/2014

Drilled By: Jesus Logged By: PV

Associated Testing Lab, Inc
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LOG OF BORING B-3

PROJECT: Proposed Groundwater Plants Improvements-Package B City of

Houston, Texas ( WBS No. S-001000-0046-4 )

LOCATION: N 13828206.43; E 3031274.72
14925 South Richmond Avenue

SURFACE ELEVATION: 88.64 FT

PROJECT NO.: G14-197

COMPLETION DEPTH: 20 FT

DATE: 8/26/2014

e ) ® | UNDRAINED SHEAR STRENGTH,
; NE: & o | X | s TSF
t - SAMPLER: Shelby Tube/Split Spoon a Kes & § % W E e >u§ O HAND PENETROVETER
N T wl v m = | = = Q
S ; § @ DRY AUGER: 0 TO 20 FT g 5 EEo = =) L% § § E @ UNCONFINED COMPRESSION
2 NS g 2 g P 5 § E g|e S| Q| Q| & | M UNCONSOLIDATED-UNDRAINED)
% |49 |®|5  werroTARy: No TO  No FT |[EEZIWI| S |85 |G | Q| TAANAL COMPRESSION
0 @ 42| » SIS | 3| g | ToRvane
<
0 DESCRIPTION OF MATERIAL I Q 3 0.5 1.0 1.5 20 25
7, Fat Clay (CH), hard, very high :
plasticity, dark gray 70 o
vty stff below 2 RS SRR
94 23 69 22 47 ................. O .................
s |\ v
5 .light gray and tan below 4' .
116 | 14 &<
with ferrous nodules belows: | L L L L
’ 21 ................. O .................
5 edtdish brown with caleareons | L | L L L
” nodules below &' o5 | | | O
7 Fat Clay with Sand (CH), stiff, high :
plasticity, reddish brown 84 | 107| 20 | 59| 20|39 | @ O
Y Toar Clay (CL). Sof, Trediom pasicly, B E
\ - reddish brown 20 o ...............................
- trm below 14" B
¥ 107 | 22 -
soft below 16" J
94 102 24 30 16 14 0 ...............................
N e polow 18" R R
24 O ...................................
20
DEPTH TO WATER IN BORING:

Y FREE WATER 1ST ENCOUNTERED AT 15.0 FT. DURING DRILLING; AFTER 15.0 MIN. AT 13.0 FT.

Y WATER DEPTH AT 13.0 FT., HOLE OPEN TO 20.0 FT. ON 8/26/2014

Drilled By: Jesus Logged By: PV

Associated Testing Lab, Inc
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LOG OF BORING B-4

PROJECT: Proposed Groundwater Plants Improvements-Package B City of PROJECT NO.: G14-197
Houston, Texas ( WBS No. S-001000-0046-4 )
LOCATION: N 13828171.81; E 3031294.05 COMPLETION DEPTH: 20 FT
14925 South Richmond Avenue
SURFACE ELEVATION: 88.92 FT DATE: 8/26/2014
c'?;" 6} - © ® UNDRAINED S¥g’l:\ﬂ STRENGTH,
= SAMPLER: Shelby Tube/Split S| Q| 2 I o R | X[ x
n " elby Tube/Split Spoon 8 E Q2 L% % W i o & | O HAND PENETROMETER
S < 3 (@ DRY AUGER: 0 TO 20 FT SSE 6| 2w [P 2 s § E @ UNCONFINED COMPRESSION
2 5 c§° g 2 - 3-) 5 § ER|@ S 5 Q | & | M UNCONSOLIDATED-UNDRAINED)
% |5 |®|g werromarv: Mo To Mo FT |REZIBSIS (8[| 3| G| Q| TAAcomPRESSION
z 0 49 €= n>: Ol 3 :;::‘_ @ A TORVANE
0 DESCRIPTION OF MATERIAL §o o Q T 05 1.0 1.5 20 25
L) 7" Concrete ..... o
6" Base /] 78 18|44 18|26 : O
v Lean Clay with Sand (CL), stiff, high :
/anICIty, darkgray 112 19 .O .....................
85 Fat C/ay (CH)’ Very Stlff, h,gh p/ast,c,ty, R , ...............................
5 light gray and tan 19 PN
--stiff with ferrous nodules below 4' S PR
..very stiff below 6' :
111 21 O- ......................
sttt below &' .
80 w02 23| | | | @ O
10 :
..firm below 10’ :
89 28 55 20 35 ..... @ ..............................
v B
19 ..... O ..............................
75 . . — T
15 Lean Clay (CL), firm, medium plasticity, -
v reddish brown 122 9 Bld
<ot below 16° B
25 . O ...............................
70 O
20 94 27 | 34| 16| 18 :
DEPTH TO WATER IN BORING:

Y FREE WATER 1ST ENCOUNTERED AT 15.5 FT. DURING DRILLING; AFTER 15.0 MIN. AT 12.8 FT.
Y WATER DEPTH AT 12.5 FT., HOLE OPEN TO 20.0 FT. ON 8/26/2014

Drilled By: Jesus Logged By: PV Associated Testing Lab, Inc
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LOG OF BORING B-5

PROJECT: Proposed Groundwater Plants Improvements-Package B City of PROJECT NO.: G14-197
Houston, Texas ( WBS No. S-001000-0046-4 )
LOCATION: N 13850445.32; E 3025024.51 COMPLETION DEPTH: 20 FT
1300 Langham Creek
SURFACE ELEVATION: 96.86 FT DATE: 8/26/2014
(IB" — (25 - © ® UNDRAINED S¥gé\ﬂ STRENGTH,
= SAMPLER: Shelby Tube/Split S| Q| = T o R | X
n - elby Tube/Split Spoon %EE %E S} %"\ = | | & | O HAND PENETROMETER
S ; 3 (@ DRY AUGER: 0 TO 20 FT SSE P § w (R L% s § E @ UNCONFINED COMPRESSION
2 5 c§° g 2 - 3-) 5 § ER|@ S 5 Q | & | M UNCONSOLIDATED-UNDRAINED)
& |9 |alg| werromamy: No  TO NPT |EEZL|ES| S (S8 3a |2 TRIAXIAL COMPRESSION
z 0 49 €= n>: Ol 3 :;::‘_ @ A TORVANE
0 DESCRIPTION OF MATERIAL §o o Q T 05 1.0 1.5 20 25
Sandy Lean Clay (CL), medium :
plasticity, dark gray 69 7 1 agl 1| a7 |
95 B
..very stiff, light gray and tan below 2' §
1 13 14 P ................. .O ..........
5 ..stiff with calcareous nodules below 4' “““ ,_\ ““““““““““““
17 T~
o it ferrous nodules below 6 ...............................
118 12 .O ........................
I SR O REEE LR E TR TR R TR
10 69 16 | 39| 17| 22 :
108 | 21 .O ........................
85 ] SRR
..firm below 12’ :
107 21 L .O ............................
p it below 14 SR ,_\ ........................
13 ~
" . soft with sandy layers below 16' B
51 13 29 15 14 . O ...............................
Sy Saa@i g1 | | | | | | |
g5 light gray and tan 37 | 24 S0 ]

DEPTH TO WATER IN BORING:
Y FREE WATER 1ST ENCOUNTERED AT Dry FT. DURING DRILLING; AFTER 15.0 MIN. AT Dry FT.

Y WATER DEPTH AT Dry FT., HOLE OPEN TO 20.0 FT. ON 8/26/2014

Drilled By: Jesus Logged By: PV Associated Testing Lab, Inc
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LOG OF BORING B-6

PROJECT: Proposed Groundwater Plants Improvements-Package B City of

Houston, Texas ( WBS No. S-001000-0046-4 )

LOCATION: N 13820201.16; E 3078033.28
6910 Bintliff Drive

SURFACE ELEVATION: 64.07 FT

PROJECT NO.: G14-197

COMPLETION DEPTH: 20 FT

DATE: 9/04/2014

il o o . ® | UNDRAINED SHEAR STRENGTH,
~ SAMPLER: Shelby Tube/Split Spoon w2y | T o R | X[ x
- iy 4 piop & ; 2 A o % o i E|E & | O HAND PENETROMETER
S - § 2|  DRYAUGER: O TO 20 FT SOF| 5| =u (R 2 § § E @ UNCONFINED COMPRESSION
e £ | g 2 g ol & § E gle Sl | Q| & | W UNCONSOLIDATED UNDRAINED
U>.| LQU S g} WET ROTARY: N_O TO N_O FT |(7) E s g S S % 8 8 g() S TRIAXIAL COMPRESSION
o 2 SRS S|3|e A TORVANE
0 DESCRIPTION OF MATERIAL il S Q T 05 1.0 15 20 25
o 6" Concrete :
7/ \6 Crushed Gravel Base / 86 21| s3|19fae| O
Fat Clay (CH), stiff, high plasticity, dark :
gray 96 27 ..... . . O ........................
60 5 ..very stiff, light gray and tan below 4' .......... ,_\ ___________________
19 ; i
with fermous nodules below 6" .
18 PP ........... O .................
<tift with calcareous nodules below & B
55 10 87 21 52 19 33 O .........................
108 | 20 .O ........................
e bolow 12 B R
99 25 P . O ...........................
50 p _stift. reddish brown below 14 B R
(slickensided) 93 | 30 —®
very stiff below 16 B
i/ 92 33 .O .....................
45 % 33| g1l 2alsr | i O
20 :
DEPTH TO WATER IN BORING:

Y FREE WATER 1ST ENCOUNTERED AT Dry FT. DURING DRILLING; AFTER 15.0 MIN. AT Dry FT.

Y WATER DEPTH AT Dry FT., HOLE OPEN TO 20.0 FT. ON 9/4/2014

Drilled By: Jesus Logged By: PV Associated Testing Lab, Inc
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LOG OF BORING B-7

PROJECT: Proposed Groundwater Plants Improvements-Package B City of

Houston, Texas ( WBS No. S-001000-0046-4 )

LOCATION: N 13820253.79; E 3078005.2
6910 Bintliff Drive

SURFACE ELEVATION: 63.77 FT

PROJECT NO.: G14-197

COMPLETION DEPTH: 20 FT

DATE: 8/22/2014

Bl o - R % | UNDRAINED s;lg';:\n STRENGTH,
. P ol 2 N I >
u'? - SAMPLER: Shelby Tube/Split Spoon % E 8 g ,_% 55 % o\° ; e Ej O HAND PENETROVETER
S ; 3 R DRY AUGER: 0 TO 20 FT S9 EEo § w (R L% s § E @ UNCONFINED COMPRESSION
e 5 s g 2 g ol & § E gle 5 5 Q | E | M UNCONSOLIDATED-UNDRAINED
L |5 |®[F weTromaRy: No  TO  Ne FT |BEE2/ETS| S (88|36 |8 TRIAXIAL COMPRESSION
o 5 L3 £2 = & % S | @ | A ToRVANE
<
0 DESCRIPTION OF MATERIAL §o o Q “ a 05 1.0 15 20 25
7, Fat Clay with Sand (CH), very stiff, high §
plaStICIty, /Ightgrayand tan 81 18 51 19 32 .......... O ...................
firm, dlark gray below 2 . . O ...........................
103! 20 @D ]
60 , , T
5 .light gray and tan with calcareous ;o
nodules below 4’ 23 ©
veysifbelows: | | L | |
’ 21 ................ O ...................
o LeanClaywihSand @ veysad | | | | | ||
10 hlgh plaStICIty, /Ight gray and tan 83 19 46 18 28 .................... O ..............
7, Fat Clay (CH), very stiff, high plasticity,
re d dlS h brOWn 25 ....................... O ...........
with slickensided layers below 12 | | | | | | | | T . . O ..............
wilasl | | | O
50 I U
15 32 o
stiff below 16" B
’ 91 35 B . ...... O ...................
45 ~very stiff below 18' o st | 7l 25l 55| i O
20
DEPTH TO WATER IN BORING:

Y FREE WATER 1ST ENCOUNTERED AT Dry FT. DURING DRILLING; AFTER 15.0 MIN. AT Dry FT.

Y WATER DEPTH AT Dry FT., HOLE OPEN TO 20.0 FT. ON 8/22/2014

Drilled By: Jesus Logged By: PV

Associated Testing Lab, Inc




KEY TO LOG TERMS AND SYMBOLS

SOIL TYPE SAMPLER TYPE
NO AUGER SHELBY SPLIT
ROCK GRAVEL SAND SILT CLAY PEAT SAMPLE SAMPLE TUBE SPOON
MODIFIER
"/
NO ROCK 2" SHELBY TXDOT
STONE GRAVELY SANDY SILTY CLAYEY FILL RECOVERY CORE TUBE CONE
UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D 2487 CONSISTENCY OF COHESIVE SOILS
MAJOR DIVISIONS SyaEoL TYPICAL DESCRIPTIONS N CONFNED ComP
CONSISTENCY ’
GW  |WELL GRADEED GRAVELS GRAVELSAND MIXTURES STRENGTH IN TSF
GRAVELA| o co\ cravELS WITHLITTLE OR NO FINES VERY SOFT LESS THAN 0.25
?_gg‘ss HTTLE ORNO FINES GP  |POORLY GRADED GRAVELS GRAVEL SAND MIXTURES SOFT 0.25TO 0.5
COARSE 5 WITH LITTLE OR NO FINES
GRAINED L’lggﬁ\?e/" FIRM 0.5TO 1.0
SONSLESS INo.4 SIEVE| ) APPRECIATEBLE GM  [siLTY GRAVELS GRAVEL SAND-SILT MIXTURES STIFF 1.0TO 2.0
P'\“\Si'g‘f FINES GC  |cLAYEY GRAVELS,GRAVEL SAND-CLAY MIXTURES VERY STIFF 2.0TO 4.0
0.
SIEVE SANDS | CLEAN SANDS LITTLE SW  |WELL GRADED SAND,GRAVELY SAND (LITTLE FINES) HARD GREATER THAN 4.0
MORE FINES Sp
o POORLY GRADED SANDS,GRAVELY SAND(L. FINES)
NPAfg:g\?E SANDS WITH APPREA. SM  [SILTY SANDS.SAND-SILT MIXTURES CONSISTENCY UNCORR. POCKET
0.
FINES SC  |cLAYEY SANDS SAND-CLAY MIXTURES PENTROMETER READ.
ML  [Nomeanic siLTs & veRy FINE SaNDs ROCK FLOUR VERY SOFT LESS THAN 0.25
SILTY OR GLAYEY FINE SANDS OR CLAYEY SILT W/PI SOFT 0.25T0 0.5
s ANL?ESISJ'\I'T-{?AII:II(gng LT CL  [nomaanic cLaY oF Low To MEDIUM PILEAN GLAY, FIRM >0.50 TO 1.50
GRFAT‘;ED GRAVELY CLAYS,SANDY GLAYS SILTY CLAYS STIFF - 1.50 TO 3.00
STC"_:/';ﬁI ';%33 OL  |oRGANIC SILTS & ORGANIC SILTY CLAYS OF LOW PI VERY STIFF >3.0TO 4.50
PASSING MH  [NORGANIC SILTS MICACEOUS OR DIATOMACEOUS HARD 4.5+
Ns?ésgo FINE SANDY OR SILTY SOILS, ELASTIC SILTS
SILTS AND CLAYS LIQUID LIMIT
GREATER THAN 50 CH  |INORGANIC CLAYS OF HIGH PLASTICITY FAT CLAYS RELATIVE DENSITY - GRANULAR SOILS
OH  |oRGANIC CLAYS OF MED TO HIGH PI, ORGANIC SILT CONSISTENCY | N-VALUE (BLOWS PER FT)
HIGHLY ORGANIC SOIL FT PEAT AND OTHER HIGHLY ORGANIC SOILS VERY LOOSE <4
LOOSE 5-10
UNGLASSIFIED FILL MATERIALS mTT|EF’|§LAI\_|_SLY DEPOSITED AND OTHER UNCLASSIFIED SOILS ~ FILL
MEDIUM DENSE 11-30
DENSE 31-50
VERY DENSE >50 OR 50+

CLASSIFICATION OF GRANULAR SOILS

U.S.STANDARD SIEVE SIZE(S)

6" 3" 3/4" 4 10 40 200
BOULDERS | COBBLES GRAVEL SAND SILT OR CLAY CLAY
COARSE | FINE COARSE MEDIUM FINE
152 76.2 19.1 4.76 20 0.42 0.074 0.002

GRAIN SIZE IN MM
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