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1. Invitation to Bidders, replace the first sentence of Paragraph 4 with the following: 

“A non-mandatory Pre-bid Meeting will be held at 1:00 PM (CT) on September 6, 2012 at 
the San Antonio Water System’s Customer Service Building, 2800 U.S. Hwy 281 North, San 
Antonio, Texas, Tower II, CR-C137.” 

 

2. Geotechnical Engineering Studies, include the two (2) studies attached herein. 

 

3. SECTION 13000, add sub-paragraphs 2.02.B.1, 2, and 3 as follows: 

“1. SAWS Buckhorn Wellfield Well Sites – mounting hardware to be provided by 
Contractor.  Each well site has a 50-ft self-supporting tower. 

  2. SAWS Schertz Parkway Pump Station – mounting hardware for 3-ft antenna to be 
provided by Schertz Parkway Pump Station contractor.  Tower is a custom flanged 
monopole similar to the Rohn DEP40MA.  See drawing attached. 

  3. SAWS Hildebrand Elevated Storage Tank – mounting hardware to be provided by 
Contractor.  See drawings of monopole attached.” 

 

4. SECTION 13000, add paragraph 2.03.M as follows: 

“M. The building shall include dual 1-ton vertical modular wall-mount air conditioners with 
heat strip setup on a LAG controller that alternates which unit is running on a weekly 
basis and automatically switches to the other unit should one unit fail.  HVAC units 
shall be Marvair ModPac II AVPA12ACA036M5N or similar unit by Liebert.” 

 

5. SECTION 13000, add sub-paragraph 2.04.A.12 as follows: 

“12. 6000 BTU air conditioner (120 V, 60 Hz, Single Phase) with 400 watts of internal heat 
in each compartment” 

 
6. SECTION 13000 - Attachment C (Communications Equipment List), add the following line 

item for the SSLGC Surge Tank  after the DDB Unlimited 62"H X 59"W X 42"D Cabinet: 

QTY Part Number Description 

2 AC-6000I-H / 110V DDB Unlimited 6000 BTU Air Conditioner 

 

7. SECTION 16600, add sub-paragraph 1.03.A.7 as follows: 

“7. Network diagnostic card to send run status alerts via snmp, email or syslog” 
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ARIAS & ASSOCIATES
Geotechnical • Environmental • Testing

Ms. Alissa R. Lockett, P.E., PMP
Treatment & Recyling Engineering
San Antonio Water System (SAWS)
2800 U.S. Highway 281 North
San Antonio, Texas 78212

RE: Geotechnical Engineering Study
Regional Carrizo Project: Communications Towers
San Antonio and Seguin, Texas
SAWS Job No. 12-8613-207

Dear Ms. Lockett:

Arias & Associates, Inc. (Arias) is pleased to submit the results of a Geotechnical Engineering
Study for the Regional Carrizo Project: Communications Towers project in San Antonio and
Seguin, Texas. Our findings and recommendations should be incorporated into the design and
construction documents for the proposed communications towers. Please consult with us as
needed during any part of the design or construction process.

The long-term success of the project will be affected by the quality of materials used for
construction and the adherence of the construction to the project plans and specifications. We
recommend that the foundation, site work and construction be tested and observed by one of our
representatives in accordance with the report recommendations.

We appreciate the opportunity to serve you during this phase of design. If we may be of further
service, please call.

Sincerely,
ARIAS & ASS~ IATES, IN~
TBPE Registrati~’o: F .2

~f~ncerA. Higgs, P.
Director of Engineering

Timothy J. Fox, P.E.
Senior Geotechnical Engineer

F

1295 Thompson Rd
Eagle Pass, Texas 78852

(830) 757-8891
(830) 757-8899 Fax

142 Chula Vista
San Antonio, Texas 78232

(210) 308-5884
(210) 308-5886 Fax

5233 IH 37, Suite 8-12
Corpus Chiisti, Texas 78408

(361) 288-2670
(361) 288-4672 Fax
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INTRODUCTION 

The results of a Geotechnical Engineering Study for the proposed Communications Towers 

associated with the Regional Carrizo Project in San Antonio and Seguin, Texas are 

presented in this report.  This project was authorized on April 6, 2012, by Mr. Jim Pedraza, 

P.E. of San Antonio Water System (SAWS) by means of the 2008 Geotechnical Engineering 

Design Services contract between SAWS and Arias.   Our scope of work was performed in 

general accordance with the services outlined in Arias Proposal No. 2012-189, dated March 

30, 2012 and revised April 4, 2012.  The Notice-to-Proceed for the geotechnical engineering 

study was issued by Ms. Alissa Lockett, P.E. of SAWS on April 6, 2012, however, the field 

work was delayed until May 2012, due to weather and Right-of-Entry restrictions.   

SCOPE OF SERVICES 

The purpose of this geotechnical engineering study was to establish engineering properties 

of the subsurface soil and groundwater conditions present at the site.  The scope of the study 

is sufficient to provide geotechnical engineering criteria for use by design engineers in 

preparing the tower foundation designs.  Environmental studies, pavement engineering or 

analyses of slopes and/or retaining walls were beyond our authorized scope of services for 

this project.   

PROJECT DESCRIPTION AND SITE DESCRIPTION 

The planned project will consist of the construction of two new self-supported 

communications towers within two separate SAWS facilities in San Antonio and Seguin, 

Texas.  The first tower will be constructed at the Schertz-Seguin Local Government 

Corporation (SSLGC) Surge Tank site located at 2701 Nockenut in Seguin, Texas with a 

planned height of 190 feet. The second tower will be constructed at the Foster Pump Station 

site located near Foster Road and IH-10 in San Antonio, Texas with a planned height of 280 

feet.    Final grading plans and specific design loads were not available for our review in 

preparation of our recommendations.  

At the time of our study, the Foster Road site area consisted of an existing elevated water 

storage tank.  Existing vegetation consisted generally of wild grass and weeds.  The SSLGC 

site consisted of an active construction site with minor grading in progress.  A newly 

constructed ground storage tank is located within the SSLGC site limits.  A Vicinity Map and 

Site Photographs are included in Appendix A of this report. 

SOIL BORINGS AND LABORATORY TESTING 

Two (2) soil borings were drilled at the approximate locations shown on the attached Boring 

Location Plan included in Appendix A.  One (1) boring was performed at each project site.  

The borings were to depths of approximately 60 feet below the existing ground surface on 

May 21, 2012.  Drilling was performed in general accordance with ASTM D1586 and ASTM 
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D1587 procedures for Split Spoon and Shelby Tube sampling techniques as described in 

Appendix C.  A truck-mounted drill rig using continuous flight augers together with the 

sampling tools noted were used to secure the subsurface soil samples.  After completion of 

drilling, the boreholes were backfilled using cuttings generated during the drilling process.   

Samples of encountered materials were obtained by either using a split-barrel sampler while 

performing the Standard Penetration Test (ASTM D 1586), using a thin-walled tube sampler 

(ASTM D 1587), and/or by taking material from the auger as it was advanced (ASTM D 

1452).  The sample depth interval and type of sampler used is included on the soil boring log.  

Arias’ field representative visually logged each recovered sample and placed a portion of the 

recovered sample into a plastic bag with zipper seal.  The samples were then placed into 

wax-coated cardboard sample boxes designed for transporting soil specimens to the 

laboratory. 

Soil classifications and borehole logging were conducted during the exploration by one of our 

Professional Geologists working under the supervision of the project Geotechnical Engineer.  

Final soil classifications, as seen on the attached boring logs, were determined in the 

laboratory based on laboratory and field test results and applicable ASTM procedures.  

As a supplement to the field exploration, laboratory testing to determine soil water content, 

Atterberg Limits, percent passing the US Standard No. 200 sieve and unconfined 

compressive strength was conducted.  The laboratory results are reported in the boring logs 

included in Appendix B.  A key to the terms and symbols used on the logs is also included in 

Appendix B.  The soil laboratory testing for this project was done in accordance applicable 

ASTM procedures with the specifications and definitions for these tests listed in Appendix C.   

Remaining soil samples recovered from this exploration will be routinely discarded following 

submittal of this report. 

SUBSURFACE CONDITIONS 

Generalized stratigraphy and groundwater conditions at the project site are discussed in the 

following sections.  The subsurface and groundwater conditions are based on conditions 

encountered at the boring location to the depth explored. 

Generalized Site Stratigraphy and Engineering Properties 

The general stratigraphic conditions at the boring locations are provided in Tables 1 and 2 

below.  Table 1 presents the generalized stratigraphy encountered in the single boring drilled 

at the Foster Elevated Storage Tank site.  Table 2 presents the generalized stratigraphy 

encountered in the single boring drilled at the SSLGC Surge Tank site. The presence and 

thickness of the various subsurface materials can be expected to vary away from and 

between the exploration locations.  The descriptions conform to the Unified Soils 

Classification System.   
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Table 1:  Generalized Soil Conditions at Foster Elevated Storage Tank Site  

(i.e. Boring B-1) 

Stratum Depth, ft Material Type 
PI 

range 
No. 200 
range 

PP range 
N 

Range 

I 0 to 5 
FAT CLAY (CH), very stiff to hard, dark 

brown 
71 91 2.5-4.5+ -- 

II 5 to 53 
FAT CLAY (CH) with calcareous 

deposits and iron oxide seams, hard, 
tan and tan and gray 

63-86 93-99 4.5+ -- 

III 53 to 60 CLAYSTONE, very  hard, dark gray -- -- 4.5+ 74/11” 

 
Where: Depth - Depth from existing ground surface during geotechnical exploration, feet 
 PI - Plasticity Index, % 
 No. 200 - Percent passing #200 sieve, % 
 PP - Pocket Penetrometer (tons per square foot) 
 N - Standard Penetration Test (SPT) value, blows per foot 
 

Table 2:  Generalized Soil Conditions at SSLGC Surge Tank Site (i.e. Boring B-2) 

Stratum Depth, ft Material Type 
PI 

range 
No. 200 
range 

PP range 
N 

Range 

-- 0 to 0.5 FILL: Clayey SAND (SC) tan -- -- -- -- 

I 0 to 9 
Poorly-graded SAND (SP-SM) with silt, 

loose to very dense, brown and tan 
Non 

Plastic 
8-11 -- 7-79 

II 9 to 58 
SANDSTONE, weakly cemented, very 

dense reddish brown and tan 
12-13 10-21 -- 

50/3” to 
50/6” 

III 58 to 60 CLAYSTONE, very hard, light gray 13 94 -- 70 

 

Groundwater 

A dry soil sampling method was used to obtain the soil samples. Groundwater was not 

observed within the borings during drilling operations on May 21, 2012.  It should be noted 

that water levels in open boreholes may require several hours to several days to stabilize 

depending on the permeability of the soils.  Groundwater levels will often change significantly 

over time and should be verified immediately prior to construction.   

 

Groundwater levels at this site may differ during construction because fluctuations in 

groundwater levels can result from seasonal conditions, rainfall, drought, or temperature 

effects.  Pockets or seams of gravels, sands, silts or open fractures and joints can store and 

transmit “perched” groundwater flow or seepage.  Transient groundwater seepage can also 

occur at strata interfaces, particularly at clay/claystone and sandstone/claystone interfaces.  

Nearby seasonal drainage features could also impact groundwater levels at this site. 
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FOUNDATION RECOMMENDATIONS 

Straight-Shaft Drilled Piers 

Drilled straight-shaft pier foundations are anticipated to be used to support the proposed 

communications towers.  Recommendations for evaluation of axial capacity (compression 

and tension) and lateral capacity are presented in the following tables. Pier capacities for 

axial loading were evaluated based on design methodologies included in FHWA-IF-99-025 - 

Drilled Shafts: Construction Procedures and Design Methods.  Both end bearing and side 

friction resistance may be used in evaluating the allowable bearing capacity of the pier shaft.   

Table 3:  Drilled Pier Design Parameters – Axial Capacity for Foster Elevated Storage 

Tank Site (i.e., Boring B-1) 

Depth Material 

Recommended Design Parameters 

Allowable Skin 
Friction, psf 

c/FS) 

Allowable End 
Bearing, psf 

(cNc/FS) 

Uplift Force, 
kips 

0 to 5 FAT CLAY (CH) Neglect Contribution 

5 to 15 FAT CLAY (CH) 700 -- 

95D 15 to 53 FAT CLAY (CH) 900 13,500 

53 to 59 CLAYSTONE 1,500 30,000 

Constraints to be Imposed During Pier Design 

Minimum embedment depth 35 feet below existing ground surface (May 2012) 

Minimum shaft diameter 24 inches 

 
Notes: 

1. For straight shaft piers, the contribution of the soils for the top 5 feet of soil embedment and for 
a length equal to at least 1 pier diameter from the bottom of the shaft should be neglected in 
determination of friction capacity.  The recommended design parameters include a factor of 
safety of 2 for skin friction and of 3 for end bearing.   

2. The uplift force resulting from expansion of soils in the active zone may be computed using the 
above formula where D is the shaft diameter.  For drilled straight-sided piers, the contribution 
from soils to resist uplift is the allowable skin friction resistance of the soils below the 15-foot 
deep estimated active zone.  Sustained dead loads will also aid in resisting uplift forces.  Pier 
depths greater than 35 feet may be required to resist uplift forces.   

3. The minimum embedment depth was selected to locate the pier base below the depth of 
seasonal moisture change and within a specified desired bearing stratum.  Pier depth and 
vertical reinforcing steel requirements should be designed to resist the uplift forces from 
swelling soils and wind loading.   
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Table 4:  Drilled Pier Design Parameters – Axial Capacity for SSLGC Surge Tank Site 

(i.e., Boring B-2) 

Depth Material 

Recommended Design Parameters 

Allowable Skin 
Friction, psf 

c/FS) 

Allowable End 
Bearing, psf 

(cNc/FS) 

Uplift Force, 
kips 

0 to 5 
FILL or Poorly-graded 

SAND (SP-SM) 
Neglect Contribution 

5 to 10 
Poorly-graded SAND 

(SP-SM) with Silt 
200 -- 

-- 10 to 25 SANDSTONE 1,200 20,000 

25 to 60 
SANDSTONE/ 
CLAYSTONE 

2,000 30,000 

Constraints to be Imposed During Pier Design 

Minimum embedment depth 20 feet below existing ground surface (May 2012) 

Minimum shaft diameter 24 inches 

 
Notes: 

1. For straight shaft piers, the contribution of the soils for the top 5 feet of soil embedment and for 
a length equal to at least 1 pier diameter from the bottom of the shaft should be neglected in 
determination of friction capacity.  The recommended design parameters include a factor of 
safety of 2 for skin friction and of 3 for end bearing.   

2. The minimum embedment depth was selected to locate the pier base below the depth of 
seasonal moisture change and within a specified desired bearing stratum.  Pier depth and 
vertical reinforcing steel requirements should be designed to resist the uplift forces from wind 
loading.   

 

Lateral Pier Analyses 

Lateral pier analyses including capacity, maximum shear, and maximum bending moment 

will be evaluated by the project structural engineer using LPILE or similar software.  In the 

following tables, Arias presents geotechnical input parameters for the encountered soils.   
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Table 5:  Drilled Pier Geotechnical Input Parameters for LPILE Analyses for Foster 

Elevated Storage Tank Site (i.e., Boring B-1) 

Depth (ft) Material e Cu  
K (cyclic 
loading) e50 

0 to 5 FAT CLAY (CH) Neglect Contribution 

5 to 15 FAT CLAY (CH) 120 2,500 0 400 0.005 

15 to 53 FAT CLAY (CH) 120 4,500 0 400 0.004 

53 to 59 CLAYSTONE 130 8,000 0 800 0.004 

Where:   
 e = effective soil unit weight, pcf 
 cu = undrained soil shear strength, psf 
  = undrained angle of internal friction, degrees 
 K = modulus of subgrade reaction, pci 
 e50 = 50% strain value  
 Er = Elastic modulus for weak rock, psi 
 Qu = Uniaxial compressive strength, psi 
 K_rm = Axial Strain parameter for weak rock 

 

Table 6:  Drilled Pier Geotechnical Input Parameters for LPILE Analyses for SSLGC 

Surge Tank Site (i.e., Boring B-2) 

Depth (ft) Material e  
K (cyclic 
loading) Er Qu K_rm 

0 to 5 
FILL or Poorly-graded 

SAND (SP-SM) Neglect Contribution 

5 to 15 
Poorly-graded SAND 

(SP-SM) with Silt 115 30 60 -- -- -- 

15 to 53 SANDSTONE 130 0 -- 80,000 500 0.0005

53 to 59 CLAYSTONE 130 0 -- 40,000 250 0.001 

 

IBC Site Classification and Seismic Design Coefficients 
Section 1613 of the International Building Code (2012) requires that every structure be 

designed and constructed to resist the effects of earthquake motions, with the seismic design 

category to be determined in accordance with Section 1613 or ASCE 7. Site classification 

according to the International Building Code (2012) is based on the soil profile encountered 

to 100-foot depth.  The stratigraphy at the two (2) site locations were explored to maximum 

depths of about 60 feet.  On the basis of the site class definitions included in the 2012 IBC 

and the encountered generalized stratigraphy including shear strength test data, the sites 

have been characterized as outlined below in Table 7. 
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Table 7:  Depth Explored, Site Classification and Zip Codes 

Site Depth Explored Site Classification Zip Code 

Foster Elevated Storage 

Tank Site 
60 D 78219 

SSLGC Surge Tank Site 60 C 78155 

 

Seismic design coefficients were determined using the U.S. Seismic “DesignMaps” Web 

Application accessed at (http://earthquake.usgs.gov/hazards/designmaps/).  Analyses were 

performed considering the 2012 International Building Code.  Input included the zip codes 

and site classifications summarized in Table 7 above.  Seismic design parameters for the site 

are summarized in Table 8 below. 

Table 8:  Seismic Design Parameters for Sites 

Project Site Site Classification Fa Fv Ss S1 

Foster Elevated 

Storage Site 
D 1.6 2.4 0.103g 0.031g 

SSLGC Surge 

Tank Site  
C 1.2 1.7 0.110g 0.031g 

Where:  
Fa = Site coefficient 
Fv = Site coefficient 
Ss = Mapped spectral response acceleration for short periods 
S1 = Mapped spectral response acceleration for a 1-second period 

CONSTRUCTION CRITERIA 

Drilled Pier Construction Considerations 

The contractor should verify groundwater conditions before production pier installation 

begins.  Comments pertaining to high-torque drilling equipment, groundwater, slurry, and 

temporary casing are based on generalized conditions encountered at the explored 

locations.  Conditions at individual pier locations may differ from those presented and may 

require that these issues be implemented to successfully install piers.  Construction 

considerations for drilled pier foundations are outlined in the following table. Payment 

provisions (add/deduct unit prices) for temporary casing and for placement of concrete by the 

tremie and tremie-slurry method are recommended for inclusion in the Contract Documents.  

Payment provisions should also be provided for potential field changes to the pier design 

bearing elevation, as necessary. 
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Table 9:  Drilled Pier Installation Considerations 

Recommended installation procedure 
USACE refers to FHWA 

(FHWA-NHI-10-016, May 2010) 

High-torque drilling equipment anticipated 

Yes; high torque, high powered drilling equipment 
will be required to penetrate the Sandstone and 

Claystone.  Furthermore, lenses of well-
cemented, very dense Sandstone possessing a 
very high compressive strength can exist at the 

SSLGC surge tank site.   

Groundwater anticipated Possible 

Temporary casing anticipated Possible 

Slurry installation anticipated 
Possible, if casing seal into relatively impervious 

clay soil cannot be achieved 

Concrete placement Same day as drilling   

Maximum water accumulation in excavation 2 inches 

Concrete installation method needed if water 

accumulates 
Tremie or pump to displace water 

Quality assurance monitoring 

Geotechnical engineer’s representative should be 
present during drilling of all piers, should observe 
drilling and verify the installed depth, should verify 

material type at the base of excavation and 
cleanliness of base, should observe placement of 

reinforcing steel 

The following installation techniques will aid in successful construction of the shafts: 

 The clear spacing between rebar or behind the rebar cage should be at least 3 times 

the maximum size of coarse aggregate. 

 Centralizers on the rebar cage should be installed to keep the cage properly 

positioned. 

 Cross-bracing of a reinforcing cage may be used when fabricating, transporting, 

and/or lifting.  However, experience has shown that cross-bracing can contribute to 

the development of voids in a concrete shaft. Therefore, we recommend the removal 

of the cross-bracing prior to lowering the cage in the open shaft. 

 The use of a tremie should be employed so that concrete is directed in a controlled 

manner down the center of the shaft to the shaft bottom.  The concrete should not be 

allowed to ricochet off the pier reinforcing steel nor off the pier side walls. 
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 The pier concrete should be designed to achieve the desired design strength when 

placed at a 7-inch slump, plus or minus 1-inch tolerance. Adding water to a mix 

designed for a lower slump does not meet these recommendations.   

Arias should be given the opportunity to review the proposed specifications prior to 

construction. 

 
Excavations 

Excavations should comply with OSHA Standard 29CFR, Part 1926, Subpart P and all State 

of Texas and local requirements.  Trenches 20 feet deep or greater require that the 

protective system be designed by a registered professional engineer.  A trench is defined as 

a narrow excavation in relation to its depth.  In general, the depth is greater than the width, 

but the bottom width of the trench is not greater than 15 feet. Trenches greater than 5 feet in 

depth require a protective system such as trench shields, trench shoring, or sloping back the 

excavation side slopes.  

 

The Contractor’s “Competent Person” shall perform daily inspections of the trench to verify 

that the trench is properly constructed and that surcharge and vibratory loads are not 

excessive, that excavation spoils are sufficiently away from the edge of the trench, proper 

ingress and egress into the trench is provided and all other items are performed as outlined 

in these OSHA regulations.  It is especially important for the inspector to observe the effects of 

changed weather conditions, surcharge loadings, and cuts into adjacent backfills of existing 

utilities.  The flow of water into the base and sides of the excavation and the presence of any 

surface slope cracks should also be carefully monitored by the Trench Safety Engineer. The 

Geotechnical Engineer should be made aware of any surface slope cracks that develop. 

 

Although the geotechnical report provides an indication of soil types to be anticipated, actual 

soil and groundwater conditions will vary along the trench route. The “Competent Person” 

must evaluate the soils and groundwater in the trench excavation at the time of construction 

to verify that proper sloping or shoring measures are performed.   

 

Appendix B to the regulations has sloping and benching requirements for short-term trench 

exposure for various soil types up to the maximum allowable 20-foot depth requirement. 

GENERAL COMMENTS 

This report was prepared as an instrument of service for this project exclusively for the use of 

SAWS and the project design team.  If the development plans change relative to layout, 

anticipated loads, or if different subsurface conditions are encountered during construction, 

we should be informed and retained to ascertain the impact of these changes on our 

recommendations.  We cannot be responsible for the potential impact of these changes if we 

are not informed. 
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Review 

We understand that the drilled pier foundation design is the responsibility of the Contractor.  

Arias should be given the opportunity to review the design and construction documents.  The 

purpose of this review is to check to see if our recommendations are properly interpreted into 

the project plans and specifications.  Please note that design review was not included in the 

authorized scope and additional fees may apply. 

 

Quality Assurance Testing 

As Geotechnical Engineer of Record, Arias recommends that we be engaged to observe and 

evaluate the foundation installation to determine that the actual bearing materials are 

consistent with those encountered during the field exploration and to observe and document 

the pier installation process.  It is also important that we be given the opportunity to review 

the design and construction documents.  The purpose of this review is to check to see if our 

recommendations are properly interpreted into the project plans and specifications. 

 

Subsurface Variations 

Material conditions may vary throughout the vicinity of the project site.  Transition boundaries 

or contacts, noted on the boring log to separate soil types, are approximate.  Actual contacts 

may be gradual and vary at different locations.  The contractor should verify that similar 

conditions exist throughout the proposed area of excavation.  If different subsurface 

conditions or highly variable subsurface conditions are encountered during construction, we 

should be contacted to evaluate the significance of the changed conditions relative to our 

recommendations. 

Standard of Care 

This report has been prepared in accordance with generally accepted geotechnical 

engineering practice with a degree of care and skill ordinarily exercised by reputable 

geotechnical engineers practicing in this area and the area of the site. 
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APPENDIX A: FIGURES AND SITE PHOTOGRAPHS



 

 

 

VICINITY MAP 
 

Proposed Communications Towers 
Regional Carrizo Project (SAWS Job No. 12-8613-207) 

San Antonio and Seguin, Texas 
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Figure 1 

1 of 1
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FOSTER ELEVATED STORAGE TANK SITE 
Proposed Communications Towers 
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Photo 1 – Approximate bore location B-1 (Foster Site) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 2 – Approximate bore location B-1 (Foster Site) 

 
SITE PHOTOS 

 
Proposed Communications Towers 

Regional Carrizo Project (SAWS Job No. 12-8613-207) 
IH-10 east of North Foster Road 

San Antonio, Bexar County, Texas 

Date:  June 28, 2012 Job No.:  2012-189 
Appendix A 

1 of 2
Drawn By:  TAS Checked By:  AMM 
Approved By:  SAH Scale:  N.T.S. 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 3 – Approximate bore location B-2 (Nockenut Road Site) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo 4 – Approximate bore location B-2 (Nockenut Road Site) 
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APPENDIX B: SOIL BORING LOG AND KEY TO TERMS



FAT CLAY (CH), very stiff to hard, dark brown

FAT CLAY (CH), hard, tan

- scattered calcareous deposits observed below 14
ft.

- iron oxide seams observed below 23 ft.

- color changes to tan and gray below 38 ft.

CLAYSTONE, very hard, dark gray

Borehole terminated at 59.9 feet
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 Boring Log No. B-1
Sampling Date: 5/21/12

Location: Foster Rd. Site: See Boring Location Plan

Nomenclature Used on Boring Log

Arias & Associates, Inc.

Backfill: Cuttings

Thin-walled tube (T) Split Spoon (SS)

Job No.: 2012-189

Project: Proposed Communications Towers
Regional Carrizo Project (SAWS Job No. 12-8613-207)
San Antonio and Seguin, Texas

Coordinates: N29o26'58.2''  W98o20'31.7''

Groundwater Data:
During drilling: Not encountered

Field Drilling Data:

Soil Description

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
PI = Plasticity Index

PP = Pocket Penetrometer (tsf)

N = SPT Blow Count
-200 = % Passing #200 Sieve
DD = Dry Density (pcf)
Uc = Compressive Strength (tsf)
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FILL: Clayey SAND (SC), tan
Poorly-graded SAND with Silt (SP-SM), medium dense, brown and
tan
- loose at 4 ft.
- medium dense at 6 ft.

- very dense at 8 ft.
SANDSTONE, weakly cemented, very dense, reddish brown

- color changes to tan below 38 ft.

CLAYSTONE, very hard, light gray

Borehole terminated at 60 feet
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 Boring Log No. B-2
Sampling Date: 5/21/12

Location: 2701 Nockenut Rd Site: See Boring Location Plan

Nomenclature Used on Boring Log

Arias & Associates, Inc.

Backfill: Cuttings

Split Spoon (SS) Grab Sample (GB)

Job No.: 2012-189

Project: Proposed Communications Towers
Regional Carrizo Project (SAWS Job No. 12-8613-207)
San Antonio and Seguin, Texas

Coordinates: N29o27'2''  W97o54'30.5''

Groundwater Data:
During drilling: Not encountered

Field Drilling Data:

Soil Description

WC = Water Content (%)
PL = Plastic Limit
LL = Liquid Limit
PI = Plasticity Index

NP = Non-plastic

N = SPT Blow Count
-200 = % Passing #200 Sieve

20
12

-1
89

.G
P

J 
6/

28
/1

2 
(B

O
R

IN
G

 L
O

G
 S

A
12

-0
1,

A
R

IA
S

S
A

10
-0

1.
G

D
T

,L
IB

R
A

R
Y

20
12

.G
L

B
)

-200NPL LL PIWCDepth
(ft)

5

10

15

20

25

30

35

40

45

50

55

60

SN



SP

SANDSTONE

C
le

an
 S

an
ds

(L
itt

le
 o

r 
no

 F
in

es
)

S
an

ds
 W

ith
 F

in
es

(A
pp

re
ci

ab
le

A
m

ou
nt

 o
f F

in
es

)

Li
qu

id
 L

im
it

Le
ss

 T
ha

n
50

Li
qu

id
 L

im
it

G
re

at
er

 T
ha

n
50

S
IL

T
S

 &
C

L
A

Y
S

G
R

A
V

E
L

S

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL
S

F
IN

E
-G

R
A

IN
E

D
 S

O
IL

S

Silty Sands, Sand-Silt Mixtures

Clayey Sands, Sand-Clay Mixtures
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Gravelly Clays, Sandy Clays, Silty Clays,

Lean Clays
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Sand or Silty Soils, Elastic Silts

Inorganic Clays of High Plasticity, Fat Clays

Massive Sandstones, Sandstones
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Arias & Associates, Inc.

KEY TO CLASSIFICATION SYMBOLS USED ON BORING LOGS

MAJOR DIVISIONS GROUP
SYMBOLS DESCRIPTIONS

Poorly-Graded Sands, Gravelly Sands,
Little or no Fines

Well-Graded Gravels, Gravel-Sand Mixtures, Little
or no Fines

F
O

R
M

A
T

IO
N

A
L

M
A

T
E

R
IA

L
S

M
or

e 
T

ha
n 

H
al

f o
f 

C
oa

rs
e 

F
ra

ct
io

n
is

 S
M

A
LL

E
R

 T
ha

n 
N

o.
 4

 S
ie

ve
 S

iz
e

C
le

an
 G

ra
ve

ls
(L

itt
le

 o
r 

no
 F

in
es

)

MARLSTONE

LIMESTONE

SM



 

Arias & Associates, Inc. C-1 Arias Job No. 2012-189 

APPENDIX C: FIELD AND LABORATORY EXPLORATION 



 

Arias & Associates, Inc. C-2 Arias Job No. 2012-189 

FIELD AND LABORATORY EXPLORATION 

The field exploration program included drilling at selected locations within the site and 

intermittently sampling the encountered materials.  The boreholes were drilled using single 

flight auger (ASTM D 1452).  Samples of encountered materials were obtained using a split-

barrel sampler while performing the Standard Penetration Test (ASTM D 1586), or by taking 

material from the auger as it was advanced (ASTM D 1452).  The sample depth interval and 

type of sampler used is included on the soil boring log.  Arias’ field representative visually 

logged each recovered sample and placed a portion of the recovered sampled into a plastic 

bag for transport to our laboratory. 

SPT N-values and blow counts for those intervals where the sampler could not be advanced 

for the required 18-inch penetration are shown on the soil boring log.  If the test was 

terminated during the 6-inch seating interval or after 10 hammer blows were applied used 

and no advancement of the sampler was noted, the log denotes this condition as blow count 

during seating penetration. 

Arias performed soil mechanics laboratory tests on selected samples to aid in soil 

classification and to determine engineering properties.  Tests commonly used in geotechnical 

exploration, the method used to perform the test, and the column designation on the boring 

log where data are reported are summarized as follows: 

Test Name Test Method Log Designation 

Water (moisture) content of soil and rock by mass ASTM D 2216 wc 

Liquid limit, plastic limit, and plasticity index of soils ASTM D 4318 PL, LL, PI 

Amount of material in soils finer than the No. 200 sieve ASTM D 1140 -200 

 

The laboratory results are reported on the soil boring log. 
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APPENDIX D: ASFE INFORMATION – GEOTECHNICAL REPORT 
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