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To Bidder of Record:

This addendum, applicable to work referenced above, is an amendment to the bidding documents and
as such will be a part of and included in the Contract Documents. Acknowledge receipt of this
addendum by entering the addendum number and issue date in the space provided in submitted copies
of the proposal. Failure to do so may subject Bidder to disqualification.

Geotechnical Engineering Report:

The Geotechnical Engineering Report provided by this addendum is for informational purposes only
and in no way should be construed as an exact depiction of the condition of the soils along the project
limits. Existing subsurface conditions shall be confirmed by the Contractor. Contractor shall assess
soil conditions and confirm construction method with no separate pay item.

The accuracy and completeness of the information provided is not guaranteed and it is not construed
as part of the project Specifications governing construction of the project. The CONTRACTOR shall
hire an independent Geotechnical Engineer licensed in the State of Texas, and shall perform additional
geotechnical investigation as required by the plans and specifications and as deemed necessary for the
construction activities. There shall not be any additional payment or extension of contract time
provided to the CONTRACTOR for additional geotechnical investigation and resulting additional
work that he may require to complete the project. If damages occur to existing facilities due to the
CONTRACTOR's actions, it will be the CONTRACTOR's full responsibility to repair, replace, or pay
for the repair or replacement of any damaged items at no additional cost to SAWS.

The remainder of the bid documents remains unchanged.
This Addendum, including this page, is forty one (41) pages in its entirety.

Each bidder is requested to acknowledge receipt of this Addendum No. 2 by his/her signature
affixed hereto and to file same as an attachment to his/her bid.
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Project Manager

K.M. Ng & Associates
TBPE Firm No. F-442
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The Undersigned acknowledges receipt of this Addendum No. 2 and the bid submitted herewith is in
accordance with the information and stipulation set forth.
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Subsurface Exploration and Geotechnical Data Re-
port
Recycled Waterline A STA 0+00 to 21+60
Recycled Waterline B STA 0+61.88 to 16+21
Recycled Waterline C STA 21+60 to 23+00
University System Recycled Water Main
San Antonio, Texas

K. M. Ng Associates, Inc.
Consulting Engineers
6243 IH 10
San Antonio, Texas 78201

Attention: Mr. K.W. Chan, P.E.

Integrated Testing and Engineering Company of San Antonio, L.P.

12028 Radium, San Antonio, Texas 78216—Phone: (210) 525 9033—Fax: (210) 525 9032
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K. M. Ng Associates, Inc.
Consulting Engineers
6243 TH 10

San Antonio, Texas 78201

Attention: Mr. K.W. Chan, P.E.

Re: Subsurface Exploration and Geotechnical Data Report
Recycled Waterline A STA 0400 to 21-+60
Recycled Waterline B STA 0+61.88 to 16+21
Recyeled Waterline C 8TA 21+60 to 23+00
University System Recycled Water Main
San Antonio, Texas

InTEC Project No. S121652
Gentlemen:

Integrated Testing and Engincering Company (INTEC) completed a Subsurface
Exploration and Seil and Geotechnical Data Report at the above referenced project site. The
results of the exploration with recommendations are presented in this report.

We appreciate and wish to thank you for the opportunity to be of service to you on this
project. If we can be of additional assistance during the materials testing-quality control
phase of construction, please call us.

Respectfully Submitted,
Very Truly Yours,
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EXECUTIVE SUMMARY

The soil conditions at the proposed SAWS Recycled Waterlines A, B and C, University
System Recycled Water Main Project in San Antonio, were explored by drilling 5 borings to
depths varying from 4 to 30 feet. Laboratory tests were performed on selected specimens to
evaluate the engineering characteristics of various soil strata encountered in our borings.

The results of our exploration, laboratory testing and engineering evaluation of varying
soils are presented in this report. This study has been performed to provide information for
construction related challenges for the above referenced project.

Recommendations for site Excavations for the Recycled Waterlines, Excavation Support
Systems, Dewatering, Pipe Subgrade, Trench Backfill and Structural Fill on-site fill compaction
requirements are presented in this report.

Recommendations for Horizontal Directional Drilling are also presented in this report.

Construction Guidelines at the time of installation of the Recycled waterline, including
Earth work, Placement and Compaction, Erosion and Sediment Control Recommendations are

also presented in this report.

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas
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1. INTRODUCTION

1.1 General

1.1.1 This report presents the results of our subsurface exploration and geotechnical data report
for the proposed SAWS Recycled Waterlines along Wurzbach Road — from Floyd Curl Drive
to Merton Minter Blvd.,, and Recycled Waterline along Merton Minter Blvd., from

Wourzbach Road to Water Cooler Tower on Merton Minter in San Antonio, Texas. This

project was authorized by Mr. K W. Chan, P.E. of K.M. Ng and Associates, Inc.

1.1.2 This project consists of installing a Recycled Waterline A along Wurzbach Road by
Horizontal Directional Drilling or Pipe Jacking Process. The Recycled Waterlines B and C will be
installed by Cut and Cover Method. The depth of the cut will be approximately to a depth of 6 to

7-ft.

1.1.3 A Geotechnical Exploration Plan that is in conformance with the project was prepared by K.
M. Ng and Associates, Inc. InTEC of San Antonio, L.P. prepared the Geotechnical Data Report
(GDR) for the installation of the Recycled Waterline. The Boring Locations were selected by Mr.

K.W. Chan and E.A. Palaniappan at the Project Site.

1.2 Purpose and Scope of Services

The purpose of our geotechnical investigation was to evaluate the site's subsurface and
ground water conditions and provide geotechnical engineering parameters and recommendations
for the installation of Recycled Waterlines. Our scope of services includes in the following:

1) Drilling and sampling of five borings — to depths varying from 4 to 30 feet;

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas  Page 1
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2) Observation of the ground water conditions during drilling operations;

3) Performing laboratory tests such as Atterberg Limits, Dry Unit Weight, Moisture
Content tests, Unconfined Compression tests and Percent Minus 200 Sieve tests;

4) Review and evaluation of the field and laboratory test programs during their
execution with modifications of these programs, when necessary, to adjust to
subsurface conditions revealed by them;

5) Compilation, generalization, and analysis of the field and laboratory data in relation
to the project requirements;

6) Development of recommendations for the construction and earthwork phases of
the project;

7) Consultations with Prime Professional and members of the design team on

findings and recommendations; and preparation of a written geotechnical
engineering report for use by the members of the design team in their preparation of

contract documents and specifications.

1.2.2. The Scope of Services did not include any environmental assessment for the presence or
absence of wetlands or hazardous or toxic materials in the soil, surface water, groundwater, or air,
on or below or around this site. Any statements in this report or on the boring logs regarding odors,

colors or unusual or suspicious items or conditions are strictly for the information of the client.

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas  Page 2
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2. SUBSURFACE EXPLORATION

2.1 Scope

2.1.1 The field exploration to determine the engineering characteristics of the subsurface
materials included a reconnaissance of the project site, drilling the borings, collecting relatively
undisturbed Shelby Tube samples, performing standard penetration tests and obtaining Split spoon

samples.

2.1.2 Five borings were drilled at the locations shown on the Boring Location Plan, Plates 1 and
1A included in the Illustration Section of this report. These borings were drilled to depths of 4 to
30 feet below the presently existing ground surface. Boring B-5 was abandoned because of its

proximity for several utility lines. Boring B-6 encountered refusal at a depth of 4-ft.

2.2 Drilling and Sampling Procedures

N

2.1 The soil borings were performed with a drilling rig equipped with a rotary head.

Conventional solid stem augers were used to advance the holes and samples of the subsurface
materials were obtained using a standard Split-barrel sampler (ASTM D 1586) or Shelby Tube
sampler (ASTM D 1587). The samples were identified according to boring number and depth,
encased in polyethylene plastic wrapping to protect against moisture loss, and transported to our
laboratory in special containers. In summary, the samples presented in Table No. 1 were

collected as a part of our field exploration procedure:

2.2.2 Table No. 1
Type of Sample Number
Collected
Split Spoon Samples 20
Shelby Tube Samples 16

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas  Page 3
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2.3 Field Tests and Measurements

2.3.1 Penetration Tests - During the sampling procedures, standard penetration tests were

performed in the borings in conjunction with the split-barrel sampling. The standard penetration
value (N) is defined as the number of blows of a 140-pound hammer, falling thirty inches, required
to advance the split-spoon sampler one foot into the soil. The sampler is lowered to the bottom of
the drill hole and the number of blows recorded for each of the three successive increments of six
inches penetration. The "N" value is obtained by adding the second and third incremental numbers.
The results of the standard penetration test indicate the relative density and comparative consistency
of the soils, and thereby provide a basis for estimating the relative strength and compressibility of
the soil profile components.

2.3.2 Water Level Measurements — Ground water was encountered at a depth of 28.5-ft in

Boring B-3 only at the time of drilling. In relatively pervious soils, such as sandy soils, the
indicated elevations are considered reliable ground water levels. In relatively impervious soils, the
accurate determination of the ground water elevation may not be possible even after several days of
observation. Seasonal variations, temperature and recent rainfall conditions may influence the

levels of the ground water table and volumes of water will depend on the permeability of the soils.

2.4 Field Logs

A field log was prepared for each boring. Each log contained information concerning the
boring method, samples attempted and recovered, indications of the presence of various materials
such as silt, clay, gravel or limestone and observations of ground water. It also contained an
interpretation of subsurface conditions between samples. Therefore, these logs included both factual

and interpretive information.

S$121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas  Page 4



2.5 Presentation of the Data

The final logs represent our interpretation of the contents of the field logs for the purpose
delineated by our client. The final logs are included on Plates 2 thru 7 included in the Illustration

Section. A key to classification terms and symbols used on the logs is presented on Plate 8.
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3. LABORATORY TESTING PROGRAM

3.1 Purpose

In addition to the exploration, a supplemental laboratory testing program was implemented
to determine additional pertinent engineering characteristics of the subsurface materials

necessary in evaluating the soil parameters.

3.2 Laboratory Tests

3.2.1 All phases of the laboratory testing program were performed in general accordance with the

applicable ASTM Specifications as indicated.

3.2.2 In the laboratory, each sample was observed and classified by a geotechnical engineer. As a
part of this classification procedure, the natural water contents of selected specimens were
determined. Liquid and plastic limit tests were performed on representative specimens to determine
the plasticity characteristics of the different soil strata encountered. Unconfined Compression tests

were performed to evaluate the strength characteristics of the underlying soils. Soil classifications

were done in accordance with ASTM D 2487 and ASTM D 2488 procedures.

3.3 Presentation of the Data

In summary, the tests as presented in Table No. 2 in the following page were conducted in

the laboratory to evaluate the engineering characteristics of the subsurface materials:
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Table No. 2
Type of Test Number Conducted
Natural Moisture Content 36
Atterberg Limits 22
Unconfined Compression Tests 8
Percent Minus 200 Sieve 11
Dry Unit Weight 8

The results of all these tests are presented on appropriate boring logs Plates 2 thru 7 and on
Laboratory Test Result Summary Sheets, Plates 9 and 10. A key of Terms and Symbols used on the

Boring logs is presented on Plate 8.
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4. SITE CHARACTERIZATION

4.1 Soil Stratigraphy

SN

1.1 Our interpretation of soil and ground water conditions at the project site is based on

information obtained at 5 boring locations only. This information has been used as the basis for our
conclusions and recommendations. Significant variations at areas not explored by the project

borings may require reevaluation of our findings and conditions.

SN

1.2 Subsurface conditions along the project alignment were evaluated by drilling a total number

of 5 borings designated as B-1 thru B-4 and B-6 to the termination depths varying from 4 to 30-ft.
Based on the investigation, brown clay, tan silty clay, tan clay, tan and gray clay, tan calcareous

clay to marl were encountered at the surface and extended to depths varying from 4 to 30-ft.

4.1.3 Hard soils such as calcareous clay to tan marl will provide high resistances for Directional

Drilling and other Pipe Installation Processes.

4.1.4 Detailed descriptions of the materials encountered in our Boring B-1 thru B-4, and B-6 are

presented on Plates 2 thru 7.

4.2 Engineering Properties of Brown Clays, Tan Clays, Tan Silty Clays and Tan and Gray

la

:

o

2.1 Brown Clays, Tan Silty Clays, Tan Clays and Tan and Gray Clays are moderately plastic to

highly plastic with tested liquid limits varying from 33 to 80 and tested plasticity indices ranging

from 15 to 63. The results of 12 Unconfined Compression tests were used to evaluate the Shear
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Strengths of these soils. The Shear Strength values ranged from 0.67 to 2.12 TSF. These values are
presented in Table No. 3.

Table No. 3

Soil Description Liquid Limit, Range Plasticity Index, Shear Strength, TSF

Range Range
Brown Clays, Tan
Silty Clays, Tan Clays 33-80 15-63 0.67-2.12
and Tan and Gray
Clays

4.2.2  Tan calcareous clays to marl stratum was encountered at depths ranging from 8 to 15-ft and

extended to 30-ft, the maximum depth explored. These soils are moderately plastic with tested

liquid limits varying from 32 to 37 and plasticity indices ranging from 20 to 24.

4.2.3 The tan calcareous clay to marl stratum was too hard to push Shelby Tubes. So, Standard

penetration Tests were performed within this Stratum and Split Barrel Samples were collected. The

results of the Standard Penetration Tests varied from 34 to 50/2” per foot.

Table No. 5.
Soil Description Liquid Limit, Range Plasticity Index, Standard Penetration
Range Test Results
Tan Calcareous Clay
to Marl 32 -37 20-24 34 -50/2”

4.3 Ground Water

Ground water was encountered at a depth to 28.5-ft in Boring B-3 only. Groundwater levels
may fluctuate with seasonal climatic variations and changes in land use. It is not unusual to
encounter shallow groundwater during or after periods of rainfall. The surface water tends to
percolate down through the surface until it encounters a relatively imperious layer.

The contractor should drill and set Monitor Wells at the time of Construction.

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas  Page 9
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5. GEOTECHNICAL ENGINEERING EVALUATION

5.1 General
5.1.1 Geotechnical Engineering Evaluations had been performed to provide recommendations for

the proposed Recycled Waterline Installation Project.

5.1.2 In general, these evaluations and recommendations have been based on the results of the
subsurface investigation and laboratory testing program conducted as part of this study, published
correlations with soil properties and the minimum requirements of the International Building
Code (IBC) with local amendments, 2009 Edition. In addition, recommended design criteria are
based on performance tolerances, such as allowable settlement, that are understood to be

applicable for similar structures. Potential construction-related challenges are discussed in this

section.

5.2 Recycled Waterline by Cut and Cover Method (Lines B and C)

ol

2.1 Cut and cover techniques are planned for construction of the portion of Recycled

Waterline B along Merton Minter Blvd. from Water Cooler to Wurzbach Road. The Cut and

Cover depth may vary from 5 to 7-ft.

5.3 Site Excavation

5.3.1 It is anticipated that overburden soils can be removed using conventional earth moving

equipment. Two Borings were planned to be drilled in this area. Unfortunately, Boring B-5 was

abandoned because of the existing numerous utility lines in this area. Boring B-6 encountered

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas Page 10
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refusal at a depth of 4-ft. The Contractor, before bidding, should excavate some test pits

through these soils and evaluate the feasibility of excavation.

5.3.2 At locations which can be made as open-cut excavations, side slopes of the excavations
should be designed and sloped in accordance with OSHA regulations. A very limited soil data is
available at this location. The Contractor should excavate test pits in this area and collect soil

stratigraphy data.

5.4 Excavation Support Systems

o1

4.1 The use of excavation support systems will be necessary where there is not sufficient

space to allow the excavation side slopes to be laid back and allow the excavation to be
performed as an open cut. The use of the excavation support is required 1) to limit the
excavation quantity, 2) to assist in the control of groundwater and 3) to protect adjacent

structures.

(62}

4.2 Excavation support systems may consist of interlocking steel sheeting or soldier pile and

lagging. The selection of the type of excavation support system will be performed by the

contractor. Trench boxes may be sufficient for some of the shallow utility excavations.

5.4.3 The design of the excavation support systems should be performed by a Registered
Professional Engineer in the State of Texas under the employment of the contractor. Where
applicable, the design of the excavation support system should be performed in conjunction with

the design of dewatering systems.

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas Page 11
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5.4.4 Any sheeting installed within the zone of influence of any existing or new building, tank,
or structures should be left in place to avoid disturbing bearing soils as a result of the sheeting
removal process. The zone of influence is defined as the one extending 2.0 feet beyond the

bottom exterior edge of the foundation then down and away at a one horizontal to one vertical

(1H:1V) slope. Undermining of existing foundations must not occur.

5.5 Dewatering

5.5.1 Excavations for the below-grade structures and pipe jacking pits in some areas are
anticipated to extend below the groundwater level. InNTEC recommends that the groundwater
levels during excavation be maintained at least 2 feet below the excavation level at all times

during excavation and construction.

5.5.2 Infiltration into excavations from surface runoff, precipitation, and other sources should
be limited to the extent possible but will likely require some pumping. Dewatering is anticipated
to consist of sumps and/or wells in order to lower the groundwater below the lowest level of the

excavation. In addition, excavated material to be reused as fill should be stockpiled in such a

manner that promotes runoff and limits saturation of the material.

5.5.3 The contractor must be prepared to operate the dewatering system continuously, as
required to complete the work and avoid floatation or uplift prior to completion of the facility.
During periods when failure of the system would adversely impact work completed, the

contractor should provide a back-up system to ensure continuous operation.

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas Page 12
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5.6 Pipe Subgrade

5.6.1 In general, underground utilities should be installed by cut and cover methods in
excavated trenches. Excavations in clay and silt should be performed using a smooth edge
bucket to excavate the last one foot of depth. The existing naturally deposited soils encountered
at the proposed pipe subgrade level are suitable for support of the proposed pipe provided the
subgrade soils can be adequately compacted and are firm and stable. Any soft or loose material
encountered at subgrade level during excavation should be removed and replaced with at least 12
inches of compacted structural fill. The lateral limit of the prepared subgrade should be defined

as a line extending horizontally outward and downward at a 1H:1V slope from the springline of

the pipe.

5.7 Trench Backfill

5.7.1 In paved areas, material placed above the pipe bedding material should consist of final
backfill. In unpaved areas, material placed above bedding material and to at least one foot over
the pipe should consist of select fill; the remainder of the pipe trench should be backfilled with

excavated material and compacted.

5.8 Protection and Preparation of Subgrade

5.8.1 Care should be taken to avoid excess traffic on the excavated subgrades prior to
placement of fill, pipe bedding, pavement subbase or concrete foundation. Soil subgrade should

be protected against precipitation and subgrade should not be allowed to freeze.
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5.8.2 Subgrade excavations in clay and silt should be performed using a smooth-edge bucket to
excavate the last one foot of depth. The subgrade should be proof-rolled or compacted using
hand-guided equipment prior to placement of fill, pavement subbase, or concrete foundations.
Any unstable or unsuitable material, such as “soft” or “loose” material, present at the subgrade
level should be removed and replaced with 12 inches of compacted structural fill placed in 6-inch
layers, loose measure, and compacted to a minimum of 95 percent of the maximum dry density

as determined by ASTM D698.

5.9 Structural Fill

5.9.1 Structural fill should be placed in layers no thicker than 8 inches, as placed, and
compacted with suitable compaction equipment to at least 95 percent of maximum dry density as
determined by ASTM D1557 at or near its optimum moisture content (minus 2 to plus 3 percent).
Lift thickness should be reduced to 6 inches in confined areas accessible only to hand guided
compaction equipment. Structural fill should be used as backfill in areas where passive soil

resistance is required.

5.10 Horizontal Directional Drilling (Line A)

5.10.1 Horizontal Directional Drilling (HDD) installation methods are planned to be used along

Waurzbavh Road. The pipe invert depths may vary from 12 to 25-ft below existing grade.

Horizontal directional drilling is meant as a method of trenchless pipe installation using a
steerable drilling operation which directly installs a pipe along a linear alignment (not necessarily

horizontal) without an open hole or open face.
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5.10.2 The pipe shall be installed from either a pit which allows the pipe installation along the
proposed grade directly or by drilling an artificial sacrificial tangent section outside the limits of
the roadway which is then excavated and cut-off or turned down to make the pipe connection at
the grades indicated. The drill bit and reamers shall have a closed face and shall be capable of
supporting the excavation area during excavation and shutdown. The bit shall be fully
directional in both the horizontal and vertical directions so that the alignment can be maintained
during the entire drilling operation. The pilot hole should be reamed to a diameter which is
sufficiently sized to reduce forces applied to the pipe during pull back. To reduce the exterior
friction and possibility of the pipe seizing in place, proper lubrication should be maintained
during sleeve installation. Annular space around the final pipe should pressure grouted in the
final ream produces a theoretical annular space of more than 0.2 cubic feet per linear foot of pipe.
The HDD drilling rig should include remote sensing to maintain alignment of the drilling

operation and provide profile and plan locations of the as-installed pipes.

5.10.3 Hard light tan calcareous clay to marl may be encountered at the Pipe Installation depth.

The soil parameters presented in the Boring Logs B-1 thru B-4 may be used by the

Contractor as a guidance.

5.10.4 The HDD contractor performing the work should be trained and certified to operate the

HDD equipment with at least 5 years experience in directional drilling.
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6. CONSTRUCTION GUIDELINES

6.1 Construction Monitoring

6.1.1 The purpose of this section is to discuss issues related to geotechnical aspects of
construction as required for development of the project specifications. This section is intended to

identify potential construction-related challenges which must be addressed as part of the design.

6.1.2 Geotechnical Engineer of Record for this project, INTEC, should be involved in
monitoring the pipeline installation and earthwork activities. Performance of any foundation
system is not only dependent on the foundation design, but is strongly influenced by the quality
of construction. INTEC recommends that the field condition be evaluated prior to construction.
Please contact our office prior to construction so that a plan for pipeline installation and

earthwork monitoring can be incorporated in the overall Project Quality Control Program.

6.1.3 In any geotechnical investigation, the design recommendations are based on a limited
amount of information about the subsurface conditions. In the analysis, the geotechnical
engineer must assume the subsurface conditions are similar to the conditions encountered in the
borings. However, quite often during construction anomalies in the subsurface conditions are
revealed. Therefore, it is recommended that INTEC of San Antonio, L.P. engineers be retained to

observe earthwork and pipeline and pavement (if any) installation and perform materials

evaluation and testing during the construction phase of the project. This enables the geotechnical

engineer to stay abreast of the project, to conduct additional tests if required and, when

necessary, to recommend alternative solutions to unanticipated conditions.
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6.1.4 Recommended that the project Geotechnical Engineer or an experienced technician
under the direction of the project Geotechnical Engineer be present during construction to
confirm that the contractor complies with the intent of these recommendations. Specifically, the
field representative would undertake the observing responsibilities:

1) Observe that the subgrade preparation for structures is performed as recommended
herein for adequate support;

2) Observe, test and document placement and compaction of fill and backfill materials
where appropriate. Samples of imported fill should be submitted to the engineer for
approval prior to starting work;

3) Observe that proper dewatering methods are employed;

4) Monitor the installation of excavation support systems;

5) Evaluate settlement and vibration monitoring data;

6) Observe and document the installation of the pipe line.

In addition, the field representative would be present to identify and provide response

should conditions encountered differ from those assumed during preparation of report.

6.2 Site Preparation

6.2.1 The subgrade should be firm and able to support the construction equipment without
displacement. Soft or yielding subgrade should be corrected and make stable before construction
proceeds. The subgrade should be proof rolled to detect soft sports, which if exist, should be
reworked to provide a firm and otherwise suitable subgrade. Proof rolling should be performed

using a heavy pneumatic tired roller, loaded dump truck, or similar piece of equipment. The
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proof rolling operations should be observed by the project geotechnical engineer or his
representative. Prior to fill placement, the subgrade should be scarified to a minimum depth of 6
inches, its moisture content adjusted, and recompacted to the moisture and density recommended

for fill.

6.3 Placement and Compaction

6.3.1 Fill material should be placed in loose lifts no exceeding 8 inches in uncompacted
thickness. The uncompacted lift thickness should be reduced to 4 inches for structure backfill
zones requiring hand-operated power compactors or small self-propelled compactors. The fill
material should be uniform with respect to material type and moisture content. Clods and chunks
of material should be broken down and the fill material mixed by disking, blading, or plowing, as
necessary, so that a material of uniform moisture and density is obtained for each lift. Water
required for sprinkling to bring the fill material to the proper moisture content should be applied

evenly through each layer.

6.3.2 The fill material should be compacted to a minimum of 95 percent of the maximum dry
density determined by the Standard Proctor test, ASTM D 698. In conjunction with the
compacting operation, the fill material should be brought to the proper moisture content. The
moisture content for general earth fill should range from optimum to 4 percentage points above
optimum (0 to +4). These ranges of moisture contents are given as maximum recommended
ranges. For some soils and under some conditions, the contractor may have to maintain a more

narrow range of moisture content (within the recommended range) in order to consistently

achieve the recommended density.
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6.3.3 Field density tests should be taken as each lift of fill material is placed. As a guide, one
field density test per lift for each 5,000 square feet of compacted area is recommended. For
small areas or critical areas the frequency of testing may need to be increased to one test per

2,500 square feet. A minimum of 3 tests per lift should be required. The earthwork operations

should be observed and tested on a continuing basis by an experienced Technician working in

conjunction with the project geotechnical engineer.

6.3.4 Each lift should be compacted, tested and approved before another lift is added. The

purpose of the field density tests is to provide some indication that uniform and adequate

compaction is being obtained. The actual quality of the fill, as compacted, should be the

responsibility of the contractor and satisfactory results from the tests should not be considered as

a guarantee of the quality of the contractor’s filling operations.

6.4 Excavation

6.4.1 The borings did not indicate any unusual materials along the utility lines. The upper soils
should be rippable with a heavy-duty excavation equipment. The contractor’s competent person
or a qualified engineer should evaluate soil structure, soil hardness, and surrounding conditions
prior to allowing work below the soil cut. Test pits may be excavated; feasibility of excavation

may be studied.

6.4.2 The side slopes of excavations through the overburden soils should be made in such a

manner to provide for their stability during construction. EXxisting structures, pipelines or other
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facilities, which are constructed prior to or during the currently proposed construction and which

require excavation, should be protected from loss of end bearing or lateral support.

6.4.3 Temporary construction slopes and/or permanent embankment slopes should be protected
from surface runoff water. Site grading should be designed to allow drainage at planned areas
where erosion protection is provided, instead of allowing surface water to flow down unprotected

slopes.

6.4.4 Trench safety recommendations are beyond the scope of this report. The contractor must

comply with all applicable safety regulations concerning trench safety and excavation, including,

but not limited to OSHA regulations 29CFR Part 1926.650 through 1926.652.

6.5 Erosion and Sediment Control

All disturbed areas should be protected from erosion and sedimentation during
construction, and all permanent slopes and other areas subject to erosion or sedimentation should
be provided with permanent erosion and sediment control facilities. All applicable ordinances

and codes regarding erosion and sediment control should be followed.
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7. LIMITATIONS

7.1  The analysis and recommendations submitted in this report are based upon the data

obtained from five borings drilled at the site. This report may not reflect the exact variations

of the soil conditions across the site. The nature and extent of the variations across the site may
not become evident, until construction commences; if variations occur during construction it
will be necessary to re-evaluate our recommendations after performing on-site observations and

tests to establish the engineering significance of any variations.

7.2  The project geotechnical engineer declares that the findings, recommendations or
professional advice contained herin have been made and this report prepared in accordance with
generally accepted professional engineering practice in the fields of geotechinical engineering
and engineering geology. No other warranties are implied or expressed.

7.3 This report has been prepared for the exclusive use of K. M. ng and Associates and their
Project team for the subsurface evaluation for the proposed SAWS Recycled Waterline A,
Recycled Waterline B and Recycled Waterline C — University System Recycled Waterline

project in San Antonio, Texas.

S121652 University System Recycled Water Main, Wurzbach Rd & Merton Minter, San Antonio, Texas Page 21



Illustration Section

Subsurface Exploration and Geotechnical Data
University System Recycled Water Main

San Antonio, Texas InTEC Project Number: Date:
S121652 07/23/2012

Integrated Testing and Engineering Company of San Antonio, L.P. Plate No. 1




(1504)

Bl

by
Woods of 2 P Him }
Shavano 5
!
A°
1%
o z
Silver Hor
ﬁ GaolfCiuk
&
Phd 4
a*  Hardberger
#"3‘ Fark
Frie Fd ':.;} e
F
e
S ¥ Greate
R Vance Harmony
L @'«Eﬁ Jackson
%} Castle Hills
T
y Y
iad g, Shearer
ﬁ L4110y Hr% ! Ridgen
Ry |
Oak Hills = ;=
n Vabey < i 2
”E'hﬁp * A
o Balcones T G
Heights
T, f ";s'ﬁf Northwest Los
<r e e Angeles Heights
'%:q“_ .-','.“-:'. it
&
&{a
| e i W Hildenramad
ngram g i
Woodlawn P feien
Hills = ¥ =
o RS g
E:ulej-_._ra fd E
Sul?surfgce Exploration and Geotechnigal Data Vicinity Map
University System Recycled Water Main
San Antonio, Texas InTEC Project Number: Date:
S121652 07/23/2012
Plate No. 1A

Integrated Testing and Engineering Company of San Antonio, L.P.




Kpg (Pecan Gap) Formation

Subsurface Exploration and Geotechnical Data
University System Recycled Water Main

Geologic Map—Approximate Location

San Antonio, Texas InTEC Project Number: Date:
S121652 07/23/2012
Integrated Testing and Engineering Company of San Antonio, L.P. Plate No. 1B




Subsurface Exploration and Geotechnical Data Approximate Boring Locations
University System Recycled Water Main

San Antonio, Texas InTEC Project Number: Date:
S121652 07/23/2012

Integrated Testing and Engineering Company of San Antonio, L.P. Plate No. 1C




LOG OF BORING NO. B-1

PROJECT: Recycled Water Line, Wurzbach Road and DATE: 0711812012
LOCATION: Merton Minter Blvd., San Antonio, Texas PROJECT NO: s121652
SUBSURFACE PROFILE w
w %)
9 T
| .
% O b >u§
" Qe | 2 2 Water Content 9
SOIL DESCRIPTION N ‘&: I . % ater Content %
Q, uj = s -
418 Surt. Elev. e s e 53
ol BT &) > @ 0 Q [
SEE Sl 5 83 ¢
aj § = S 2 &
Q (%) ;)( o) %] E 3:) 3 é 210 4|0 6|0 810
ST | Very Stiff Brown Clay (CH) 98 136 | 87 39
- with a Trace of Caliche and Gravel
SS{ - Percent Minus 200 Sieve at 1-ft = 73 % 12
e §T | Very Stiff Tan Clay to Tan Silty Clay (CH) 97 1.12 | 49 29
E - with Caliche
B /////// ST - Percent Minus 200 Sieve at 7-ft = 93 % 1.2 59 40
i 7 sT| Very Stiff to Hard Tan and Gray Clay (CH)
10~ - with Tan and Gray Calcareous Clay 99 1.68
g / - Percent Minus 200 Sieve at 9-ft = 88 %
Y
~/ S5
15 / 36
Y,
. % v .
20 == % 30 73 53
] 7’/
- // SS| - Percent Minus 200 Sieve at 24-ft = 74 %
25 k4 38 74 54
30 =
35w
40~
45 —
50 ==
Completion Depth 25' Ground Water Observed No Date: 07/18/2012
. $.8.- Split Spoon Sample L.L~ Liguid Limit
S.8. by P.P.- Shear Strength in TSF S.T.- Shelby Tube Sample P.L.- Plastic Limit
by Hand Penetrometer AU- Auger Sample M.C - Moisture Content Plate: 2




LOG OF BORING NO. B-2 Egi

PROJECT: Recycled Water Line, Wurzbach Road and

DATE: 0711812012

LOCATION: merton Minter Blvd., San Antonio, Texas

PROJECT NO: s121652

SUBSURFACE PROFILE W
%
g - <
= S | o 3
SOIL DESCRIPTION S Clm | . < Water Content %
i Surf. Elev. o oA 2 3 &)
Rl ST e a > 1 9 X Q =
HE sl g8 g2
s s 2 o
2153 S|ald &% 3| 20we0e
st | Stiff to Very Stiff Dark Brown Clay (CH) 98.6 0.67 97 72
...~ Percent Minus 200 Sieve at 1-ft = 75 %
. ST | stiff to Veery Stiff Tan Silty Clay 0.9 41 24
T - with Abundant Caliche
54 ///// ST1 . Percent Minus 200 Sieve at 3-ft = 81 % 1031 1.05 -
.,./ sT | Very Stiff Tan and Gray Clay 17 68 51
10= f 2.2 72 | 55 |— T
104.8 2.01
15 Hard Light Tan Calcareous Clay to Light Tan
o Mart
88
20 50/5"
= 58
25 §0/3" 32 20
30=
35 =t
40~ 4|
45m — N —
50wt
Completion Depth 25' Ground Water Observed No Date: 07/18/2012
8.8.- Split Spoon Sample L.L- Liguid Limit

8.8. by P.P.- Shear Strength in TSF
by Hand Penetrometer

S.T.- Shelby Tube Sample
AU- Auger Sample

P.L.- Plastic Limit
M.C.- Moisture Content Plate: 3




LOG OF BORING NO. B-3

PROJECT: Recycled Water Line, Wurzbach Road and DATE: 0711812012
LOCATION: Merton Minter Bivd., San Antonio, Texas PROJECT NO: s121652
SUBSURFACE PROFILE w
%)
o | x «
= S | ¢ a
SOIL DESCRIPTION S Clm . < Water Content %
%] e Q* LLl l[l:- E_ b~
I (O3 | q > [%2] e o =
528 c a5 83 ¢
s 2 o < -
SE S| d 5|3 3| w00
/1 gt | Fill: Very Stiff to Hard Tan Silty Clay with 99 1.72 | 43 28
Abundant Caliche o
ST Very Stiff to Hard Dark Brown Clay 98 212 83 63
el - with Caliche o
. oqzo{[g ST | Dense Gravel with Some Clay 40 80 56
ST IN Percent Minus 200 Sieve at 7-ft =65 %
10 Hard Light Tan Calcareous Clay to Light Tan 38
Marl
S8
15 34 37 24
S8
20 50/4"
Lo SS | - Percent Minus 200 Sieve at 24-ft = 83 %
25 50/4"
S8
30 50/3"
= Marl may be as hard as Limestone at
o Some Locations and Depths
35 =
40
45~
504
Completion Depth 30' Ground Water Observed No Date: 07/18/2012
. $.8.- Split Spoon Sample L.L- Liquid Limnit
§.8. by P.P.- Shear Strength in TSF S.T.- Shelby Tube Sample P.L.- Plastic Limit

by Hand Penetrometer AU- Auger Sample M.C.- Moisture Content Plate: 4




LOG OF BORING NO. B-4

PROJECT: Recycled Water Line, Wurzbach Road and

DATE: 0711812012

LOCATION: Merton Minter Bivd., San Antonio, Texas PROJECT NO: s121652
SUBSURFACE PROFILE W
W 2
b I
= 8k !
SOIL DESCRIPTION S s | @ | | S Water Content %
0 S IS B i s =
S Y Surf. Elev. * L Z 3 )
ol aQ > 1 2 X Q =
e 5 5,3, 3¢
s s | v ]
ala|d S1G @[5 8! 8| 204%ea
g1 | Stiff to Very Stiff Dark Brown Clay 97 1.16 74 50
- with a Trace of Caliche and Gravel
ST { - Percent Minus 200 Sieve at 3-ft = 79 % 1.1 70 46
5..: sT | Stiff to Very Stiff Tan Silty Clay 0.9 33 15 —
- - with Abundant Caliche
/ ////,4 ST| - Percent Minus 200 Sieve at 7-ft = 79 % 98 1.38
sT| Very Stiff to Hard Light Tan Calcareous Clay
10 to Light Tan Marl 27 36 20
88 - Percent Minus 200 Sieve at 14-ft = 84 %
15k 50/3" ——
- §8
20 o 50/2" —
88| -Tanan Gray Clay at 24-ft
25 36 73 52
S8
30 50/2" —?  —
35 = —
40~
45
50 - L]
Completion Depth 30" Ground Water Observed No Date: 07/18/2012
S.S.- Split Spoon Sample L.L- Liquid Limit

§.8. by P.P.- Shear Strength in TSF
by Hand Penetrometer

AU- Auger Sample

S.T.- Shelby Tube Sample

P.L.- Plastic Limit

M.C.- Moisture Content

Plate: 5




LOG OF BORING NO. B-5

PROJECT: recycled Water Line, Wurzbach Road and DATE: 071812012
LOCATION: Merton Minter Bivd., San Antonio, Texas PROJECT NO: s121652
SUBSURFACE PROFILE W
w %)
& F
a [ RN >
= | §l&| B
SOIL DESCRIPTION £ e é L | S Water Content %
0 N T T = b
=d L Surf. Elev. s o 0. (%] ] %)
I [OJN | I > [%2] e a &
M E S8 8 3@
b = U o 3
alo|d S| e | @ & |3 | @ | 204 &
. Boring B-5 was Not Drilled Because of
- Its Proximity to Numerous Utility Lines
B |
10
15 —
20 =
25 =
30 =
35 -
40 = —
45 =
50 == S
Completion Depth Ground Water Observed Date: 07/18/2012
. S.5.- Split Spoon Sample L.L- Liquid Limit
5.5. by P.P.- Shear Strength in TSF S.T.- Shelby Tube Sample P.L.- Plastic Limit
by Hand Penetrometer AU- Auger Sample M.C.- Moisture Content Plate: 6




LOG OF BORING NO. B-6

PROJECT: Recycled Water Line, Wurzbach Road and

DATE: 0711812012

LOCATION: Merton Minter Bivd., San Antonio, Texas

PROJECT NO: s121652

SUBSURFACE PROFILE w
%3
§ b ; >
= 1§86 i
SOIL DESCRIPTION K R g Water Content %
0 Sy e E S &
N Surf. Elev. v a a. %) 3 )
ol BTN 4G > @ o ) [N
MR a5 |8 3¢
2 el o
81| S|lw @ |6 5| @ | 2% %680
g1 | Very 8tiff to Hard Brown Clay 98 1631 60 39
= with Some Gravel
ST
2.2 52 35
5o Auger Refusal at 4-f — ]
10 -
15
20 = I
25 —
30
35 =
40~
45 = _
50 =
Completion Depth 4' Ground Water Observed No Date: 07/18/2012
. 8.5.- Split Spoon Sample L.L~ Liquid Limit
§.5. by P.P.- Shear Strength in TSF S.T.- Shelby Tube Sample P.L.- Plastic Limit
by Hand Penetrometer AU- Auger Sample M.C.- Moisture Content Plate: 7




Sedl Fracdons

Component

Botddess
Cobblay
Gravel
Cioarse
Pine
Sand
Covarse
Medinen
Fine
it wud Ty

Dresoription
{nhesive

Wy Sody

Soft
Firm
Euff
Very Saiff
Hard

Caleaveous
Shekenside
Laminated
Fizmured
Tterbedded
Sovimtad

Varved

Stranfiad
W

Lgraded

Poorly or Gap-graded

siformsly-graded

KEY TO CLASSIFICATIONS AND SYMBOLS

Sudl or Bock Types
Shown o svibods codaan)
{Predpndnams Soil Types Showe Heavy)

Greater thas 127

S G

37w 14 Tum) it
5o —
N ~
# ~ #0000 0T S
# - #10 (2.0 num) i
#10 - 240 [0 42 Shade

el - 2300 (007 Snama)
Lass oy #3060

Lipeswone  Saady Clay Grgvel
TERLIE DESCRIBING SOIL CONIISTENCY
Lharoafimsd Blows Bt Dgseription BlowsFi
Corgpression Sad. Penstrafion (Cobasionless k. Peustration
~' sy Sols ety

[ 3 Vary Lowss O d
U35 - G50 3 Loose - 10
050 ~ 1.00 LR dedim Dense 19~ 30
B - 2 B 1% Thense - A0
23— 400 15— 30 Wery Dense hie

w450 w3
SOIL STRUCTURE

Contsmng deposity of ealeture sarbonate; ganerally nodular.

Hoving inclined plases of weakosss that are slek and glossy iy appesrance.

Composed of thin levars of varying color and textars.

Contsining shrinksge cracks frequently filled with five sand or sl Usnally mieve o less vartical.
Compoved of alternate lavers of differsnt soil types.

Consisting of hatr cracks that f38 apat as soon az the confining pressure o removad.

Consisting of slisrnste thin layers of sand, st ov elay forpsed by vartations @ sedizentations
diing the variows seasons of the vear, of often exbibibing vontrasting colors when partially dried.
Each laver i3 generally less than 47 in thuckness,

Composed of, or axranged 1o lapers (nsually 1 ineh or moee)
Heving 3 wide ranze of gram sizes and substantial smeunt of all intermediate particle sizes.
Having 3 vanpe of sizes with seme intermediate sizes wrissing.

Predeminantdy of one graiu size.

Subsurface Exploration and Geotechnical Data
University System Recycled Water Main
San Antonio, Texas

InTEC Project Number: Date:
§121652 07/23/2012

Integrated Testing and Engineering Company of San Antonio, L.P.

Plate No.




6 "ON °18{d

£€06-5¢5-01¢C -x84

CS9TTTS ‘ON 133]04d D31ul

€€06-9C5-0TCUd 9TT8L sexs] ‘ojuoiuy ues ‘winipey 8¢0¢T ~d 7 Oluoluy UeS JO 33 1U]

- «€/0S - - 0t 43 80 ST-€C
- «S/08 - - - - 11 0Z -8t
50T - - 10°¢ - - 0t ST—€T ]
- - - - ss 4 8T 0T-8
- - - - 18 89 8T 8-9
€01 - - S0'T - - 1z g9-y
- - 18 - v A7 9z vt
66 - S L9°0 44 L6 87 -0 78
- 8¢ vl - 7S vL 6T ST - €T
- 0¢ 88 - €5 €L 9T 0z-81
- gg - - - - v ST~£1
66 - - 89T - - 8T 0T-$8
- - €6 - ov 6S 8T 8-9
L6 - - 71 62 &Y 1z 9-¥
- 4" - - - - 9z V-1
86 - €L 9g°T 6€ LS €1 -0 T8
3004 EVETIS EIN)
04 130 S/MBIY DOZ SPUlif yisusas XopUj UL
WSeMmUN | SN[EA LdS U338 ieays Apnseld | HWI pIABI BEM 34 yidag ‘ON Suiiog

SLINS3Y 1S31 AHOLVHOgv




2E06-925-07¢ -xed

€€06-S25-0TC 'Ud 9T8L SBXSL 'OluCluy UBS "WNIPeY 8Z0CT "d™] CIUCIUY UBS JO D3 1u]

0T ‘ON ®18id
ZS9TCTS :ON 123[0id 331Ul
- - - - S€ 9s zT v—-T
- - - £9'1 6¢ 09 6T -0 g-g
- «2/0S - - - - 0z 0% -82
- 9¢ - - zs €L 0z sZz—-€2
- «2/08 - - - - LT 0z-81
- «£/08 78 - - - 41 ST-€1
- ki - - 0z 9g 14! 0T-8
86 - 6L 8c'T - - 81 8-9
- - - - ST 33 9z g-%
- - 6L - oy oL Ji4 7-2
L6 - - 9T’ 0s 174 8T z-0 g
- «£/0S - - - - v 0E-82
- «¥/0S €8 - - - 60 §T-€2
- «7/0S - - - - ot 0z-81
- 43 - - ye LE €T ST—-€1
- ov - - - - €1 0T-8
- - gs - 95 08 LS 8-9
L6 - - LT1 0g oy 61 5-¢
86 - - Te €9 €8 0z y-T
66 - - LT 82 157 8 Z-0 3]
3003 SA3IS 451
D4 iod smojg 00T SNUIA yigusiig Hepuj g7 3US31U0y
WSeMHUN | Snjea 1ds ENERSEY iesys Aipnseld Wi pinb SETTITY id 'yidsg ‘ON sulog

SLINS3Y 1S31 AHO1VvHOav1




	UNIVERSITY HEALTH SYSTEM
	RECYCLED WATER MAIN PROJECT

	SAWS Job No. 11-8606-202
	SAWS Solicitation No. B-12-032-DD
	ADDENDUM NO. 2
	END OF ADDENDUM


		2012-07-24T15:09:07-0500
	Kum Wing Chan




