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   5.3.2.2.   When “No Asbestos Detected” (NAD) appears in this report, it should be  
interpreted as meaning no asbestos was observed in the sample material above the 
reliable limit of detection for the PLM/DS method. 
 
5.3.2.3.  The Texas Department of State Health Services requires a minimum of three 
samples to be collected from each homogeneous area.  In order for a material to be 
considered negative, all samples must be negative.  On the other hand, if one of the 
three samples is positive, then the material is considered positive.   

 
 

6.0.  RESULTS OF INSPECTION. 
 

6.1.  Analytical Results.  The analytical results from the inspection and chain of custody are 
at Appendix A.  A total of fifteen (15) samples were collected which resulted in eighteen (18) 
analyses.  
 
6.2.  Photographs and Sketch.  Photographs are at Appendix B and a sketch is at Appendix 
C.   
 
6.3.  Summary Positive Asbestos Containing Building Materials.  The wall paint stipple 
contains Chrysotile asbestos which covers approximately 900 square feet.   
 
 

7.0.  ASSESSMENT. 
 

7.1.  Friable Asbestos Material.  The paint stipple should be considered friable ACM. 
 

7.2.  Non-Friable Materials.  There were no non-friable asbestos containing materials 
sampled. 
 

 
8.0.  RECOMMENDATIONS.   
 

8.1.  Maintain a copy of this report with the project and building files. 
 
8.2.  The asbestos containing material must be abated by a licensed Asbestos Abatement 
Company using licensed and registered personnel. 
 
8.3.  The asbestos containing wastes must be transported by a licensed Asbestos Transporter 
to a regulated landfill for disposal. 
 
8.4.  The abatement project must be designed by a licensed Asbestos Consultant and Asbestos 
Project Management, to include Air Monitoring, must be performed.  
 
8.5.  A TDSHS notification must be submitted. 
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9.0.  COST ESTIMATES. 
 

9.1.  Asbestos Abatement - $4500.00.   
 
9.2.  Transportation and Disposal - $400.00 
 
9.3.  Notification Fee - $100.00 
 
9.4.  Specification Development - $450.00 
 
9.5.  Project Management and Air Monitoring ($450.00 per day based on 4 days).  $1800.00 

 
 

B.  LEAD BASE PAINT 
 
 
1.0.  GENERAL. 
 
 1.1.  Background.   

 
1.1.1.  Inspections and risk assessments for lead base paint (LBP) hazards emerged in 
response to an insurance problem in the nation’s public housing programs after children in 
housing units throughout the nation were found to contain elevated blood lead levels.  
When investigations pursued, the houses were found to contain LBP where deterioration 
was extensive and the children were ingesting the paint directly (chewing on the sills, etc.) 
or indirectly by placing contaminated items into their mouths. 
 
1.1.2.  At the present time, many of the standards used in lead hazard assessments are not 
health-based standards.  A limit that will not produce adverse health affects has not been 
established for lead content of paint, dust or in soil.  This is due in part to differences in 
individual behavior, particularly with respect to hand-to-mouth activity.  However, the 
limits that are established in the various standards will significantly reduce the health 
impacts.  Also, these limits dictate requirements for action, if exceeded. 
 
1.1.3.  The reason lead base paint inspections are conducted for commercial facilities is to 
determine potential worker exposure and environmental insult during demolition and 
disposal of the wastes based on the lead content. 
 

1.2.  Standards.  As indicated in the Table 1 below, there are various standards that currently 
define lead base paint.  The applicable standards to this project include the OSHA 
requirements, for worker protection performing the renovation, and the environmental 
requirements for disposal of materials painted with lead base paint. 
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Table 1 
Lead Standards 

 
Standard/Regulation Level Remarks 

Consumer Product Safety Commission 
600 ppm 
0.06%  

parts per million 
% by weight 

HUD – 24 CFR Part 35 
0.5% by weight 
1.0 mg/cm2 

NLLAP Accredited Lab 
XRF 

TELLR - Texas Environmental Lead 
Reduction Rules 

0.5% by weight 
1.0 mg/cm2 

NLLAP Accredited Lab 
XRF 

OSHA - 29 CFR 1926.62 - Lead in 
Construction; Interim Final Rule Any amount Worker Protection 

EPA - 40 CFR 261 - Identification and 
Listing of Hazardous Wastes 5 ppm TCLP TCLP - Toxicity Characteristic 

  Leaching Procedure 

 
1.3.  Lead Risk Assessment. 

 
1.3.1.  A Lead Risk Assessment is to determine, and then report on the existence, nature,  
severity, and location of lead base paint hazards in residential dwellings through on-site  
investigations.  Normally, risk assessments determine the immediately available sources of 
lead in a dwelling and provides advice on long-term and/or short-term responses to any 
hazards found.  In general, inspections measure lead base paint concentrations while risk 
assessments measure lead base paint hazards. 
 
1.3.2.  The specific differences between an Inspection and a Risk Assessment depicted in 
Table 2, below: 

Table 2 
Inspections/Risk Assessments 

 
Inspections Risk Assessments 

Measure the concentration of 
lead in the paint on a surface-by-
surface basis 

Measure the level of lead in dust and soil and 
deteriorated paint 

Identify the presence of lead 
base paint on all components 

Identity the location and nature of all lead base 
paint hazards (primary prevention) 

Allow the owner to avoid 
treating paint that is not lead 
base paint 

Consider information about past maintenance 
and management practices 

 Allow the owner to treat all lead hazards 
present 

Limited Risk Assessment/Inspection 
A combination of the Inspection and Risk Assessment tailored to the specific 

renovations to be performed under the specifications. 
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2.0.  APPROACH. 
 

2.1.  Inspection.  A lead base paint inspection was conducted on 14 October 2009. 
 

2.1.1.  AEHS, Inc. was contacted by Geo-Marine personnel concerning the need for 
Asbestos and Lead Inspections. 

 
2.2.1.  The property is located at 604 East Hart, San Antonio, Texas.   
 

2.2.  Credentials.   
 

2.2.1.  The Lead Inspection was performed by Mr. Matt Bishop.  Mr. Bishop is a TDSHS 
certified Lead Risk Assessor (No. 2070727), which includes Lead Inspector. 
 
2.2.2.  AEHS, Inc. is a TDSHS certified/licensed Lead Firm (No. 21100283) and Lead 
Training Provider (No. 20439) 
 

2.3.  Methodology.  XRF measurements were taken at representative locations on interior and 
exterior painted surfaces.  XRF Niton Model XLp 300A (Serial No. 10381) was used in the 
testing for lead base paint.  Calibrations were performed prior to and after testing each 
building in accordance with Performance Characteristics Sheets (PCS).  See Appendix D for a 
table of the results. 

 
2.4.  One hundred and twelve (112) individual measurements were made in the house. 

 
 
3.0.  RESULTS.  The following materials were above the HUD standard and should be 
considered positive for lead: 
 

3.1.  Exterior.   
 

Front Porch:  White ceiling and beam 
 
Fascia:  Pink 
 
Back Porch:  White ceiling, door casing, and door jamb 

 
3.2.  Interior.  None 
 

 
 
4.0.  DISCUSSION/CONCLUSIONS.   
 

4.1.  The HUD/EPA guidance for target housing is 1 mg/cm2  while the Toxic Characteristic 
Leaching Procedure (TCLP) limit for lead is 5 parts per million (ppm).  Based on the 
measured results, it is likely that the demolition debris, if all mixed together, will exceed the 
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TCLP limit.  However, if the items that are positive for lead are separated and disposed of 
separately based on a TCLP, the remainder should be able to be disposed of as construction 
demolition debris.  The EPA/HUD household exemption for lead abatement of homes does 
not apply because the house is being demolished. 
 
4.2.  OSHA requirements, as promulgated in 29 CFR 1926.62 (Lead Standard for the 
Construction Industry), do apply for worker protection because the mere presence of lead is 
covered by this standard.  While it is unlikely that individuals will be exposed in access of the 
Action Level (30 µg/m3 as an eight hour time weighted average) during the demolition; 
however, all work that may generate dust should be done using wet methods. 

 
 
5.0.  RECOMMENDATIONS.   
 

5.1.  Maintain a copy of this report with the project files. 
 

5.2.  Provide a copy of the report to the contractor. 
 
5.3.  Separate the items that are positive for lead from the remainder of the demolition debris. 
 
5.4.  Perform a TCLP on the debris that contains items that were positive for lead and dispose 
of depending on the results as construction debris or hazardous waste. 
 
5.5.  Dispose of the remaining demolition debris as construction waste. 
 

 
DISCLAIMER 

 
 
This report, which contains inspections/measurements for Asbestos and Lead is given for the sole 
benefit of the aforementioned client (s).  The client expressly confirms their understanding that 
the conclusions/ recommendations stated in this report are limited to and based solely upon the 
scope of the assignment, and samples and field measurements taken.  In addition, the client 
understands that any field observations contained herein reflect the conditions present on the date 
and time of inspection.  No representations or warranties are made or may be implied as to the 
validity of their applicability to any other days or times.   
 
 
 
 
 
Matthew E. Bishop, CHSP            Ronald M. Bishop, MPH, CIH 
Asbestos Inspector/Management Planner       ABIH No. 814 
Lead Risk Assessor/Project Designer        Individual Asbestos Consultant 
19 October 2009               Lead Risk Assessor/Project Designer 
                    19 October 2009 
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INTRODUCTION 
The results of a Geotechnical Engineering Study for the proposed San Antonio Water System 
(SAWS) Twin 72-Inch Sewer Main Replacement Project are presented in this report.  This study 
was provided in general accordance with updates to Arias Proposal No. 07SA-2323, dated July 
3, 2007 (Revision III, 08-22-09) and was authorized by means of “Subconsultant Agreement” 
between CDS/Muery Services and Arias & Associates, dated August 4, 2009.  Notice-to-
Proceed was provided by Mr. Mark Roetzel, P.E. with CDS/Muery Services in his letter dated 
August 3, 2009. 
 
The details of the geotechnical field exploration program were modified several times over the 
past 20 months as project details evolved.  The optimum test boring program, including the 
number, depth, and location of the proposed soil borings, were defined by the Client with our 
input on August 17, 2009. 

SCOPE OF SERVICES 

The purpose of this engineering study was to establish trenching 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 conducting 
1) the trench work associated with the rehabilitation of the existing Twin 72-Inch Sewer Mains 
and 2) the open-cut excavations associated with the placement of the new 84-inch Sewer Main.  
Environmental studies of any kind were not a part of our scope of services. 

PROJECT AND SITE DESCRIPTION 

The project site is generally bounded by E. Hart Avenue on the north and 98th Street on the 
south in the City of San Antonio, Texas.  The alignment of the project within these bounds 
extends along existing north-south easements that cross Mary Street, E. Edmonds Avenue, E. 
Young Street and E. Sayers Avenue; proceeds down Quintard Street to SE Military Drive; 
continues along north-south easements within a paved parking lot and through residential areas 
(crossing Lorita Drive, E. Harding Boulevard, Geneviere Drive, E. Ware Boulevard, and March 
Avenue); crosses undeveloped property south of March Avenue; continues across Roosevelt 
Avenue and terminates at 98th Street.  A Vicinity Map of the project site is provided in the 
Enclosures to this report.   
 
The proposed project consists of 1) rehabilitating the two existing 72-inch sewer mains between 
Hart Avenue and March Avenue and 2) replacing the two existing 72-inch sewer mains with a 
single 84-inch sewer main approximately between March Avenue and 98th Street.  The 
rehabilitation portion of the project does not require removal of the two existing 72-inch sewer 
mains.  Instead the existing mains will be accessed at ‘pull pit’ cuts incrementally located along 
the sewer main alignment.  Slip-liners will then be ‘threaded’ through each main within the 
incremental segments between the pull pit locations.  The replacement portion of the project will 
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require open-cut excavations to place the new 84-inch sewer line.  There is approximately 
13,000 linear feet of sewer mains within the project alignment. 
 
The existing developments along the project alignment consist primarily of residential and 
commercial structures.  The areas approximately from Hart Avenue to south of Crane Avenue 
are residentially developed.  The remaining portion of the project alignment to approximately 
March Avenue is within commercially developed areas.  South of March Avenue the project 
alignment crosses open land which appears to have been used as crop land at one time.  We 
are informed that this area was possibly the location of a sanitary landfill.  The portion of the 
project alignment that is generally adjacent to Roosevelt Avenue is heavily wooded.  
Representative Site Photographs are provided in the Enclosures. 
 
We understand that there is 44-inch brick sewer main in close proximity to the existing twin 
72-inch sewer mains along the project alignment.  Details about the placement, depth and 
condition of this main are sketchy, unknown or circumstantial.  We were informed that SAWS 
anticipates that the main is abandoned; however, there is a possibility that localized tie-ins to 
the main exist.  SAWS through their project representative was not able to identify the location 
of the 44-inch main before the geotechnical field exploration was conducted. 

SOIL BORINGS AND LABORATORY TESTS 

The project scope for the field exploration (defined at our August 17, 2009 meeting) included 
sixteen (16) soil test borings to be drilled to a depth of approximately 25 feet or 35 feet each.  
The approximate test boring locations are identified on the attached Boring Location Plan and 
summarized in Table 1.  The locations of Test Borings B-1 through B-6 correspond to the area 
of the planned open-cut excavations for the new 84-inch sewer main.  The locations of Test 
Borings B-7 through B-16 correspond to the general locations of the planned pull pits to be 
excavated as a part of the rehabilitation of the existing twin 72-inch sewer mains. 
 
The pre-drilling field reconnaissance efforts included obtaining clearances of ‘live’ subsurface 
utilities at the drilling locations and obtaining the appropriate City of San Antonio (CoSA) street-
cut permits.  During the course of this work it was agreed to eliminate Test Boring B-15 (i.e., 
located at E. Edmonds Avenue) due to CoSA cut-permit access issues in this high-PCI1 
pavement area.  The geotechnical drilling was conducted on September 3, September 8, and 
October 27, 2009.   
 
Of the fifteen test borings completed during the geotechnical exploration three of them were 
terminated at depths of less than 25 feet.  Specifically, during the drilling of Test Borings B-10 
and B-11 on Quintard Street, a hard obstruction was encountered at about a depth of 13 to 15 
feet.  Preliminary discussions with the design team and review of the soils information suggest 

                                                 
1 PCI – Pavement Condition Index 
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that the abandoned 44-inch brick sewer line was encountered at these locations.  During the 
drilling of Test Boring B-14 within a utility-cleared area on Quintard Street (south of E. Sayers 
Avenue), clean sand was encountered at a depth of approximately 5 feet.  Since clean sand is a 
common bedding material for subsurface utilities, drilling was halted and moved to another 
utility-cleared location within approximately five (5) feet of the first location.  The clean sandy 
material was again encountered, however, at a depth of approximately three (3) feet.  A third 
utility-cleared area was selected within approximately five feet of the initial location and again, 
clean sand was encountered at a depth of approximately three (3) feet.  No further exploration 
was conducted at this location. 
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Table 1.  Summary of Test Boring Locations 
 

Test Boring 
Depth of Test 

Boring * 
(ft.) 

General Location along the Project Alignment 

B-1 24.5 North of 97th Street and east of Apollo street 

B-2 25 In an undeveloped area west of Roosevelt Ave. 
(possible landfill area) 

B-3 25 In an undeveloped and heavily vegetated area west of 
Roosevelt Ave.  (possible landfill area) 

B-4 25 In an undeveloped and heavily vegetated area west of 
Roosevelt Ave.  (possible landfill area) 

B-5 24.5 In the open field land west of Roosevelt Ave.   
(possible landfill area) 

B-6 25 South side of March Ave. 

B-7 24.5 Within the Service Driveway adjacent to Commercial 
Business 

B-8 25 Within existing parking lot south of SW Military Drive 

B-9 25 On Quintard Street, south of E. Dickson Ave. 

B-10** 14 On Quintard Street, north of E. Pyron Ave. 

B-11** 13.5 On Quintard Street, south of E. White 

B-12 35 On Quintard Street, south of Terrell Ave. 

B-13 35 On Quintard Street, south of Belden Ave. 

B-14 § 6.5 On Quintard Street, south of E. Sayers Ave. 

B-15 §§ -- On E. Edmonds Ave. 

B-16 25 South of E. Hart Ave. 

 

*  The depths are referenced from the ground or pavement surface as it existed at that boring 
location in September/October 2009. 

 

**  At the locations of Test Borings B-10 and B-11 a very hard unit was encountered at about 
13 ft which prevented further sampling.  (The obstruction is suspected to be the abandoned 
44-inch brick sewer line.) 

 

§    At the initial utility-cleared location for Test Boring B-14, a clean sand (generally associated 
with the bedding of a subsurface utility) was encountered at an approximate depth of 3 and 5 
feet.  Two subsequent attempts to complete a deeper test boring in the near vicinity of the first 
attempt encountered similar conditions.   

  
§§  Test Boring B-15 was eliminated due to access issues associated with obtaining the City 

street cut permit in this high PCI area. 
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The drilling was done in general accordance with ASTM D1586 and ASTM D1587 procedures 
for the Split Spoon and Shelby Tube sampling techniques as described in the Appendix.  A 
truck-mounted drill rig using continuous flight augers together with the sampling tool noted were 
used to secure the subsurface samples.   

Classifications and borehole logging were conducted during the exploration by one our field 
logging technicians who is under the supervision of our Geotechnical Geologist.  Final 
classifications, as seen on the attached boring logs, were determined in the laboratory based on 
laboratory and field test results and applicable ASTM procedures.   

To provide information on the relative consistency/density of the subsurface material, Standard 
Penetration (N-values) blow counts were recorded during the drilling activities.  As a supplement 
to the field exploration, laboratory testing to determine soil water content, grain size, expansion 
characteristics and strength was conducted.  The laboratory results are reported in the attached 
test boring logs.  Samples were examined, classified and tested both in the field during the 
drilling and sampling operation and after being received into the laboratory in accordance with 
the procedures stated in the Appendix of this report. 
 
Sample Disposal Once this report is submitted, remaining soil samples recovered from this 
exploration will be routinely discarded unless requested otherwise. 

SUBSURFACE CONDITIONS 

Geology 

The earth materials underlying the project site have been regionally mapped as alluvial Terrace 
deposits (Qt) of Pleistocene age.  The alluvial deposits in the area are mapped to be underlain 
by older Eocene aged coastal or shallow marine deposits of the Midway Formation; however, it 
is uncertain if the contact with Midway was crossed in any of the test borings.  Locally, the 
materials encountered in the test borings consist primarily of clays in a stiff to very hard 
condition with a few scattered units of clayey gravel in a very dense condition.   

No faults are known to cross through the project area and from a geologic point of view future 
seismic activity should pose minimal seismic risk to the proposed development. 

Site Stratigraphy and Engineering Properties 
As discussed above, the new 84-inch sewer main is to be placed through open-cut excavations 
within the general areas of Test Borings B-1 through B-6.  Along the remaining project 
alignment the existing twin 72-inch mains will be rehabilitated by inserting liners into the mains 
from incremental pull-pit cut locations.  With this in mind, the subsurface stratigraphy and soils 
conditions are partitioned into the characteristics associated with Test Borings B-1 through B-6 
and associated with Test Borings B-7 through B-14 and B-16.   
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The soils observed in Test Borings B-1 through B-6 are generally in a very stiff condition within 
the upper 6-10 feet and in a hard to very hard condition at greater depths.  No landfill-type 
debris is observed within Test Borings B-2 through B-5 generally located within the possible 
sanitary landfill area south of March Avenue.   
 
The subsurface soils encountered in Test Borings B-7 through B-11 and B-16 primarily consist 
of clays within the upper 17 feet of stratigraphy.  These clays generally transition from a stiff to 
very stiff condition to a hard to very hard condition with depth.  At the locations of Test Borings 
B-7, B-8 and B-13 a clayey gravel stratum is present below a depth of approximately 17 feet.  
These soils are generally in a very dense condition.  This stratum is water bearing at the 
locations of Test Boring B-8.  A more shallow clayey gravel stratum was observed at the 
locations of Test Borings B-10 and B-12 first appearing at a depth of approximately 10.5 to 11.5 
feet.  While this stratum was penetrated at the location of Test Boring B-12, at the location of 
Test Boring B-10 possible contact with the abandoned 44-inch brick sewer main was made at a 
depth of 14 feet and the drilling operation was halted.   
 
The stratigraphy and generalized material conditions for the area of the proposed 84-inch sewer 
main and the areas associated with the pull-pits for the rehabilitation of the twin 72-inch sewer 
mains within the project alignment are provided in Tables 2a and 2b, respectively  
 

Table 2a.  Generalized Material Stratigraphy in the Area of the General Open-Cut Excavations for the 
Proposed 84-inch Sewer Main (Test Borings B-1 through B-6) 

 

WC 
range 

PI 
range 

#200 
range PP range N range Uc 

range Depth 
(feet) Description 

WC 
avg. PI avg. #200 

avg. PP avg. N avg. Uc avg.

6 – 14  25 – 36 71 – 92  -- 12 – 80  -- 
Stratum I 
0 to (4-6) 

Fill Materials: CLAY(CL), brown, in a very stiff 
condition 
 

CLAY(CH), brown, in a very stiff to hard 
condition 10 32 80 -- 31 -- 

10 – 20 34 – 50 70 – 91  9 – 14  15 – 100 2.2 – 
11.3  Stratum II 

(4-6) to (8-12) 
CLAY(CH), dark gray-brown,  in a stiff to very 
hard condition 

14 40 81 12 44 6 

7 – 19  14 – 33 89 – 94  6 – 14  37 – 
50/5” 

0.7 – 
4.9  Stratum III 

(8-12) to 25 
CLAY(CL-CH), tan, in a very hard to hard 
condition 12 23 92 9 62 2.8 

Where: Depth - Soil stratum depth (ft.) from existing ground surface at the time of geotechnical investigation 
  WC – Moisture Content, % 
  PI - Plasticity Index 
  #200 - Percent passing #200 sieve, % 
  N - Standard Penetration Test (SPT) value, blows per foot 
  ** - Standard Penetration Test (SPT) blows during the seating operation 
  Uc – Unconfined Compressive Strength, tsf 
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Table 2b.  Generalized Material Stratigraphy in the Area of the General Pull-Pit Areas for the Rehabilitation of 
the Twin 72-inch Sewer Mains (Test Borings B-7 through B-14, B-16) 

 

WC 
range 

PI 
range 

#200 
range PP range N range Uc 

range Depth 
(feet) Description 

WC 
avg. PI avg. #200 

avg. PP avg. N avg. Uc avg.

6 – 20  21 – 38 63 – 82  -- 7 – 50/6” -- 
Stratum I 
0 to (4-6) 

Fill Materials: CLAY(CL), brown, in a very stiff 
condition 
 
CLAY(CH), brown, in a very stiff to hard 
condition 

13 30 71 -- 26 -- 

7 – 23  16 – 32 66 – 98  4 – 6  8 – 45  2.2 – 
6.1  Stratum II 

(4-6) to (8-12) 
CLAY(CH), dark gray-brown,  in a stiff to very 
hard condition 

13 27 84 5 27 3.6 

8 – 14  10 – 25 58 – 98  -- 26 -  
50/3”  -- Stratum IIIa 

(8-12) to  
(18-25) 

CLAY(CL-CH), tan, in a very hard to hard 
condition 12 18 77 7 73 -- 

10 – 16 26 – 61 36 – 61  -- 26 - 
**50/6” -- 

Stratum IIIb 
(18-25) to 25 

Clayey GRAVEL(GC), tan, in a very dense 
condition 
    and/or 
CLAY(CH-CL), tan, in a hard condition 12 38 49 6 82 5.6 

Where: Depth - Soil stratum depth (ft.) from existing ground or pavement surface at the time of geotechnical 
investigation 

  WC – Moisture Content, % 
  PI - Plasticity Index 
  #200 - Percent passing #200 sieve, % 
  N - Standard Penetration Test (SPT) value, blows per foot 
  ** - Standard Penetration Test (SPT) blows during the seating operation 
  Uc – Unconfined Compressive Strength, tsf 
 
A notable exception to the stratigraphy described in Table 2b occurs at the location of Test 
Boring B-13.  Here a stratum of silty sand (SC-SM) was observed between the depths of 
approximately 8 feet and 16 feet.  This material was in a very dense condition.  The soil 
samples from this zone had plasticity indices (PI) of 9-10 which is indicative of a low plasticity 
material. 

Groundwater 
A dry soil sampling method was used to obtain the soil samples at the project site.  
Groundwater was observed within Test Boring B-8 which was located in the parking lot south of 
SW Military Drive and within Test Boring B-12 which was located on Quintard Street south of 
Terrell Avenue.  It was observed during the drilling operation at a depth of approximately 18.5 
feet below the pavement surface at B-8 and 28.5 feet below the pavement surface at B-12.  At 
the completion of the drilling operation the depth to groundwater had fallen to a depth of 
approximately 21.5 feet at B-8 and had risen to a depth of 24 feet at B-12.  No groundwater was 
observed during advancement of the other test borings.   
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Test Boring B-12 was left open for approximately 24-hours at which time the depth-to-
groundwater was again measured.  The depth to groundwater had remained at approximately 
24 feet over this period of time.  The borehole caved at a depth of approximately 27.5 feet. 
 
The groundwater observations are summarized in Table 3.  The clay soils are generally not 
conducive to the presence of groundwater; however, pockets or seams of gravels, sands, silts 
can store and transmit “perched” groundwater flow or seepage.  It is important to note that 
approximately 18 inches of rainfall fell in the San Antonio area during the months of September 
and October.  Therefore, perched groundwater may now be present within the initial 25 feet of 
stratigraphy at boring locations which were previously observed to be dry in early September 
2009.   
 

Table 3.  Summary of Observed Groundwater Observations at the Test Borings 
 

 Test 
Boring General Location 

Depth 
of 

Boring 

Observed 
Depth to 

Groundwater 
Date of 

Observation

B-1 North of 97th Street and east of Apollo street 24.5 none 09-03-09 

B-2 In an undeveloped area west of Roosevelt Ave.  (possible 
landfill area) 25 none 09-03-09 

B-3 In an undeveloped and heavily vegetated area west of 
Roosevelt Ave.  (possible landfill area) 25 none 09-03-09 

B-4 In an undeveloped and heavily vegetated area west of 
Roosevelt Ave.  (possible landfill area) 25 none 09-03-09 

B-5 In the open field land west of Roosevelt Ave.  (possible 
landfill area) 24.5 none 09-03-09 

A
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a 
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B-6 South side of March Ave. 25 none 09-03-09 

B-7 Within the Service Driveway adjacent to Commercial Business 24.5 none 09-03-09 

B-8 Within existing parking lot south of SW Military Drive 25 18.5 09-08-09 

B-9 On Quintard Street, south of E. Dickson Ave 25 none 09-08-09 

B-10 On Quintard Street, north of E. Pyron Ave. 14 none 09-08-09 

B-11 On Quintard Street, south of E. White 13.5 none 09-08-09 

B-12 On Quintard Street, south of Terrell Ave. 35 24 10-27-09 

B-13 On Quintard Street, south of Belden Ave. 35 none 10-27-09 

B-14 On Quintard Street, south of E. Sayers Ave. 6.5 none 10-27-09 

B-15 On E. Edmonds Ave. Eliminated Test Boring 
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B-16 South of E Hart Ave. 25 none 09-08-09 
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Gravels and sand soils as well as seams of these more permeable type materials can transmit 
“perched” groundwater into intercepting utility backfills.  This may allow a conduit for water to 
collect under the roadway and result in roadway distress.  Therefore, provisions to intercept 
and divert surface water off-site should be incorporated into the surface water drainage 
plans.   
 
Upon completion of the drilling and exploration activities the drill holes were backfilled with 
excavated material and the site cleaned as required.   

Variations 
Conditions may vary between the sample boring locations.  Transition boundaries or contacts 
noted on the boring logs to separate material types are approximate.  Actual contacts may be 
gradual and vary at different locations.  If conditions encountered during construction 
indicate more variation than established as a result of this study, we should be contacted 
to evaluate the significance of the changed conditions relative to our recommendations. 
 

ENGINEERING ANALYSIS AND DESIGN 

Lateral Earth Pressure  
Lateral earth pressure for design of trench shoring can use the following soil design parameters 
for short term conditions: 
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Table 4.  Summary of Parameters for Lateral Earth Pressure Calculations 
 

Test 
Boring 

Depth 
(ft.) Description γe C φ ka kp 

0 to 6 CLAY(CL) Fill and CLAYS(CH)  118 1,000 0 0.7 1.67 

6 to 12 CLAYS(CH-CL) 118 1,700 0 0.7 1.67 
B-1 
thru 
B-6 

12 to 25 CLAYS(CH-CL) 118 2,500 0 0.7 1.6 

0 to 8 CLAYS(CH-CL)  118 1,000 0 0.7 1.67 

8 to 17.5 CLAYS(CL) 118 1,700 0 0.7 1.67 

17.5 to 
20.5 Clayey GRAVELS(GC) 122 0 34 0.4 2.5 

B-7 

20.5 to 
24.5 CLAYS(CL) 118 2,500 0 0.7 1.67 

0 to 6 CLAYS(CL-CH) Fill 118 1,000 0 0.7 1.67 

6 to 12 CLAYS(CH) 118 1,700 0 0.7 1.67 

12 to 19 Sandy CLAYS(CL) 118 2,500 0 0.7 1.67 
B-8 

19 to 25 Submerged Clayey GRAVELS(GC) 60 0 34 0.4 2.5 

0 to 6 CLAYS(CH) Fill 118 1,000 0 0.7 1.67 

6 to 15 CLAYS(CL) 118 1,700 0 0.7 1.67 B-9 

15 to 25 CLAYS(CL) 118 2,500 0 0.7 1.67 

0 to 10.5 CLAYS(CL) and potential Fill 118 1,000 0 0.7 1.67 
B-10 

10.5 to 14 Clayey GRAVELS(GC), possible fill 120 0 30 0.4 2.5 

0 to 9.5 CLAYS(CL) Fill 118 1,000 0 0.7 1.67 
B-11 

9.5 to 13.5 CLAYS(CL) 118 1,700 0 0.7 1.67 

 

 where: γe = effective soil unit weight, pcf 
  C = undrained soil shear strength, psf  
  φ = angle of internal friction, deg. 
  ka = coefficient of active earth pressure 
  kp = coefficient of passive earth pressure 
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Table 4 con’t.  Summary of Parameters for Lateral Earth Pressure Calculations 
 

Test 
Boring 

Depth 
(ft.) Description γe C φ ka kp 

0 to 6 CLAYS(CL) 118 1,000 0 0.7 1.67 

6 to 11 CLAYS(CL) 118 1,700 0 0.7 1.67 

11 to 15 Clayey GRAVELS(GC) 120 0 34 0.4 2.5 

15 to 28.5 CLAYS(CL) 118 2,500 0 0.7 1.67 

B-12 

28.5 to 35 Submerged CLAYS(CL-CH) 56 2,000 0 0.7 1.67 

0 to 4.5 Slity SANDS(SM) Fills 118 0 30 0.4 2.5 

4.5 to 8 Slity CLAY(CL) 118 1,700 0 0.7 1.67 

8 to 18.5 Silty SAND(SC-SM) / Silty 
CLAY(CL) 118 0 34 0.4 2.5 

18.5 to 22 Clayey GRAVELS(GC) 120 0 34 0.4 2.5 

B-13 

22 to 35 CLAYS(CL-CH) 118 2,200 0 0.7 1.67 

0 to  
(3-5) CLAYS(CL) Fills 118 1,700 0 0.7 1.67 

B-14 
(3-5) to 

6.5 Clayey SAND(SC) 118 0 32 0.4 2.5 

B-15 Eliminated Test Boring 

0 to 6 CLAY(CL) Fills  and CLAYS(CH)  118 1,000 0 0.7 1.67 

6 to 14 CLAYS(CL) 118 1,700 0 0.7 1.67 B-16 

14 to 25 CLAYS(CH) 118 2,500 0 0.7 1.67 

 

 where: γe = effective soil unit weight, pcf 
  C = undrained soil shear strength, psf  
  φ = angle of internal friction, deg. 
  ka = coefficient of active earth pressure 
  kp = coefficient of passive earth pressure 
 
 
Lateral earth pressures on the trench shoring can be calculated considering a rectangular 
pressure diagram having a magnitude of : 
 

(γ)(H)(ka) 
 

where γ and ka are provided above and H is the depth of excavation in feet.  Any surcharge 
loads including equipment loads, and soil stockpiles and hydrostatic pressures should be added 
to this value as required. 
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Trench Excavations and Slopes 
It is anticipated that open-cut excavation depths of greater than 5 feet will be required to install 
the 84-inch Sewer Main within the areas of B-1 through B-6.  OSHA regulations must be 
followed concerning temporary allowable slopes. 
 
Sewer Main trench excavations should not be left open for long periods of time in order to 
minimize soil moisture changes.  If bearing soils are exposed to severe drying or wetting, the 
unsuitable soil must be re-conditioned or removed as appropriate, prior to placement of the 
proposed 84-inch Sewer Main. 
 
The contractor should be aware that slope height, slope inclination, or excavation depths 
(including utility trench excavations) should in no case exceed those specified in local, state, or 
federal safety regulations, e.g., OSHA Health and Safety Standards for Excavations, 29 CFR 
Part 1926, dated October 31, 1989.  Such regulations are strictly enforced and, if they are not 
followed, the Owner, Contractor, and/or earthwork and utility subcontractors could be liable for 
substantial penalties.  The soils encountered at this site were classified as to type in accordance 
with this publication.  For this site the clays observed at the project site are classified as 
“Type B” and “Type C" soils as indicated in Table 5.   
 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
 
It is very important to note that the OSHA soil classifications provided in Table 5 are based upon 
the soil profiles observed at the locations of the test borings.  Since these borings were 
specifically located outside of the bounds of the existing twin 72-inch sewer lines, it is highly 
anticipated that the soil stratigraphy directly above the existing sewer lines (as well as above the 
abandoned 44-inch brick sewer line) will differ from the soils observed in the test borings for 
similar depths.  Specifically, it is anticipated that the soils above the existing sewer lines will 
consist of disturbed site soils (i.e., general fill material consisting of the previously excavated 
soils) and granular bedding materials.  We caution, therefore, that the information provided in 
Table 5 is useful only for those areas of the excavations that extend beyond the alignment of the 
existing sewer mains and into the areas where the test borings were located.  Furthermore, we 
recommend that the soil classification of the materials directly above the existing mains be 
classified as “Type C” soils.   
 
 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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Table 5.  Summary of OSHA Site Classifications  
Based Upon the Stratigraphy Observed at the Boring Locations 

 

Test 
Boring 

Depth 
(ft.) Description C φ 

OSHA Site 
Classification 

OSHA Site Classification 
if groundwater is present at or 

above this stratum 

0 to 6 CLAY(CL) Fills and CLAYS(CH) 1,000 0 B C 

6 to 12 CLAYS(CH-CL) 1,700 0 B C 
B-1 
thru 
B-6 

12 to 25 CLAYS(CH-CL) 2,500 0 B C 

0 to 8 CLAYS(CH) and CLAY(CL) Fills 1,000 0 C C 

8 to 17.5 CLAYS(CH-CL) 1,700 0 C C 

17.5 to 
20.5 Clayey GRAVELS(GC) 0 34 C C 

B-7 

20.5 to 
24.5 CLAYS(CL) 2,500 0 B C 

0 to 6 CLAYS(CL-CH) Fills 1,000 0 C C 

6 to 12 CLAYS(CH) 1,700 0 C C 

12 to 19 Sandy CLAYS(CL) 2,500 0 C C 
B-8 

19 to 25 Submerged Clayey 
GRAVELS(GC) 0 34 C C 

0 to 6 CLAYS(CH) Fills 1,000 0 B C 

6 to 15 CLAYS(CL) 1,700 0 B C B-9 

15 to 25 CLAYS(CL) 2,500 0 B C 

0 to 10.5 CLAYS(CL) Fills 1,000 0 C C 
B-10 

10.5 to 14 Clayey GRAVELS(GC), possible 
fill 0 30 C C 

0 to 9.5 CLAYS(CL) Fills 1,000 0 B C 
B-11 9.5 to 

13.5 CLAYS(CL) 1,700 0 B C 

0 to 6 CLAYS(CL) 1,000 0 C C 

6 to 11 CLAYS(CL) 1,700 0 C C 

11 to 15 Clayey GRAVELS(GC) 0 30 C C 

15 to 23.8 CLAYS(CL) 2,500 0 C * C 

B-12 

23.8 to 35 Submerged CLAYS(CL-CH) 2,000 0 C C 

0 to 4.5 Slity SANDS(SM) Fills 1,700 0 C C 

4.5 to 8 Slity CLAY(CL) 0 34 C C 

8 to 18.5 Silty SAND(SC-SM) / Silty 
CLAY(CL) 0 34 C C 

18.5 to 22 Clayey GRAVELS(GC) 2,200 0 B C 

B-13 

22 to 35 CLAYS(CL-CH) 1,700 0 B C 

 

• At the general location of Test Boring B-12, if the excavation depth does not penetrate into the 
submerged clays (observed at 23.8-35 feet), then the soils at a depth of approximately 15 to 23.8 feet  

•  may be classified as “Type B”. 
 
 where: C = undrained soil shear strength, psf  
  φ = angle of internal friction, deg. 
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Table 5 con’t.  Summary of OSHA Site Classifications Based Upon the Stratigraphy  
Observed at the Boring Locations  

 

Test 
Boring 

Depth 
(ft.) Description C φ 

OSHA Site 
Classification 

OSHA Site Classification 
if groundwater is present at or 

above this stratum 

0 to (3-5) CLAYS(CL) Fills 1,000 0 C C 
B-14 (3-5) to 

6.5 Clayey SANDS(SC) 0 32 C C 

0 to 6 CLAYS(CH) and CLAY(CL) Fills 1,000 0 B C 

6 to 14 CLAYS(CL) 1,700 0 B C B-16 

14 to 25 CLAYS(CH) 2,500 0 B C 

 where: C = undrained soil shear strength, psf  
  φ = angle of internal friction, deg. 
 
 
The following must be noted regarding the excavation-trenching operations: 
 

• For excavations less than 20 feet deep, the maximum allowable slope for Type “B” soils 
is 1H:1V (45°) and for Type “C” soils is 1.5H:1V (34°).  It must be noted that layered 
slopes cannot be steeper at the top than the underlying slope and that all materials other 
than stable rock below the water table must be classified as Type “C” soils.  The OSHA 
publication should be referenced for layered soil conditions, benching, etc. 

• The OSHA soil classifications and slope information provided above are for temporary 
slopes.  Permanent slopes at this site would require slope stability analysis and very flat 
slopes may be required in gravelly/sandy areas.   

• The subsurface clay materials encountered during this study were generally in a stiff to 
very hard condition.  Heavy duty excavating equipment will be required for excavating in 
the very hard clays observed along the proposed 84-inch Sewer Main alignment and at 
the pull-pit cut locations.  The contractor should provide such heavy duty excavating 
equipment. 

• The soils encountered in Test Boring B-10 during our study contained a clayey gravel 
stratum extending from a depth of approximately 10.5 feet to 14 feet.  It is suspected that if 
this stratum is associated with the bedding material for the abandoned 44-inch brick sewer 
main, then it may be present at similar depths at other locations along the project 
alignment.  These clayey gravels would be more susceptible to caving and sloughing 
during excavation or boring operations, particularly if groundwater is encountered.  The 
contractor should be prepared for such conditions and ensure that adequate safety 
measures are provided to protect workers as well as structures and pavements from caving 
or sloughing. 

• Minimum cover and installation means and methods for the new 84-inch sewer main 
should be approved by the appropriate governing agency and should conform to all of 
their specifications and inspections. 
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Appropriate trench excavation methods will depend on the various soil and groundwater 
conditions encountered.  We emphasize that undisclosed soil conditions may be present at 
locations and depths other than those encountered in our borings.  Consequently, flatter slopes 
and dewatering techniques may be required in these areas.    
 
If horizontal borings are used, a steel casing should be used to surround the sewer line. The 
contractor should provide adequate protection to prevent caving/sloughing of the borings and 
excavations.  The contractor must protect existing structures and pavements from damage that 
could be caused by excavating or boring operations.  The contractor should review the boring logs 
for anticipated conditions and must also follow all applicable Safety Standards, regulations and 
procedures. 
 
The soils to be penetrated by excavations may vary across the site.  Our soil classification is based 
solely on the materials encountered in borings placed along the proposed 84-inch Sewer Line 
alignment and at the proposed pull-pit cut locations.  The contractor should verify that similar 
conditions exist throughout the proposed area of excavation. If different subsurface conditions are 
encountered at the time of construction, we recommend that ARIAS be contacted immediately to 
evaluate the conditions encountered. 
 
Trenches less than 5 feet deep are generally not required to be sloped back or braced following 
federal OSHA requirements for excavations.  Sides of temporarily vertical excavations less than 5 
feet deep may stay open for short periods of time, however, the clayey or gravelly soils that may be 
encountered in trench excavations are subject to random caving and sloughing.  If side slopes 
begin to slough, the sides should be either braced or be sloped back to at least 1V: 1H. 
 
If any excavation, including a utility trench, is extended to a depth of more than twenty (20) feet, it 
will be necessary to have the side slopes designed by a professional engineer registered in Texas.  
As a safety measure, it is recommended that all vehicles and soil piles be kept a minimum lateral 
distance from the crest of the slope equal to no less than the slope height. 
 
Specific surcharge loads such as traffic, heavy cranes, earth stockpiles, pipe stacks, etc., should 
be considered by the Trench Safety Engineer.  It is also important to consider any vibratory loads 
such as heavy truck traffic. 
 
It is required by OSHA that the excavations be carefully monitored by a competent person making 
daily construction inspections.  These inspections are required to verify that the excavations are 
constructed in accordance with the intent of OSHA regulations and the Trench Safety Design.  If 
deeper excavations are necessary or if actual soil conditions vary from the borings, the trench 
safety design may have to be revised.  It is especially important for the inspector to observe the 
effects of changed weather conditions, surcharge loadings, and cuts into adjacent backfills of 
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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. 
 
Excavated materials should not be placed close to the top of slope of the excavation so as not 
to cause slope instability. 
 
Subgrade Considerations 
The bottoms of trench excavations should expose strong competent soils and should be dry and 
free of loose, soft, or disturbed soil.  If fill soils are encountered at the base of trench 
excavations, their competency should be verified through probing and density testing.  Soft, wet, 
weak, or deleterious materials should be over-excavated to expose strong competent soils.  At 
locations where soft or weak soils extend for some depth, over-excavation to stronger soils may 
prove infeasible and/or uneconomical.  In the event of encountering these areas of deep soft or 
weak soils, we recommend that the bottom of the trench be over-excavated by one to two feet, 
and replaced with an open-graded aggregate (such as a uniform gradation of gravel between 
0.5 to 2.0 inches).  This aggregate will allow for drainage of water, as well as providing a stable 
working platform.    
 
We recommend good surface drainage away from excavations be established to prevent surface 
runoff from flooding excavations.  The 84-inch Sewer Main should be installed and backfilled as 
soon after excavation as possible.  The pull-pit cuts should be backfilled as soon as possible after 
the rehabilitation liners have been installed. 
 
Backfill & Bedding of Utilities 
We recommend good surface drainage away from excavations be established to prevent surface 
runoff from flooding excavations.  The utilities should be installed and backfilled as soon after 
excavation as possible.  The granular bedding materials should be placed in lifts around the sides 
and top of the pipe in accordance with the San Antonio Water System Standard Specifications 
for Construction, Item No. 804, Excavation, Trenching and Backfill (SAWS) as required to 
prevent void areas.  Mechanical tampers are often used for this purpose.  All granular bedding 
materials should comply with SAWS gradation requirements. 
 
Backfill soils should be placed after proper bedding has been installed. Materials removed from 
the trench excavations will generally be suitable as backfill above the bedding, provided they 
are not saturated and do not contain organics, debris, organics, contaminated materials or other 
deleterious material.  Backfill material shall be free from clods of such size as to interfere with 
compaction (3” max. particle size). 
 
Initial backfill for trenches should not be started until the Sewer Main is properly bedded in 
accordance with the above referenced recommendations.  Materials removed from the trench 
excavations will generally be suitable as secondary backfill above the bedding, provided they 
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are not saturated and do not contain organics, debris, or other deleterious material.  Secondary 
backfill materials for all types and sizes of pipe shall be as defined in SAWS Item No. 
804.4.2(c).  
 
General fill should be placed in loose lifts not exceeding 9 inches, and clay materials should not 
have clods larger than 3 inches.  The general fill should be placed at a moisture content of –1 to 
+3% of optimum, and then uniformly compacted to at least 95 percent of the maximum dry 
density as determined by ASTM D-698.   
 
If wet weather or extended dry periods deteriorate the surface whereby a good bond cannot be 
formed between successive lifts, the earthwork contractor should prepare the surface as 
necessary.  This preparation may include removing or scarifying the top two of inches of the 
underlying material, or wetting the material before placing the next lift.   

CONSTRUCTION CRITERIA 
Site Drainage 
Poor drainage, and the resulting ponded water, can cause high plasticity clays to swell.  We 
recommend that an effective site drainage plan be devised by others prior to commencement of 
construction to provide positive drainage away from the excavation perimeters and off the site, 
both during and after construction.  An effective drainage plan will have to be implemented for 
this project site due to the recent rain and water levels that were encountered in Boring B-8.  
These readings indicate that water may be present and percolating at the project site work 
depth of 18.5 feet in the areas of this boring.  It should be noted that groundwater may also be 
encountered at other locations primarily related to the actual climatic conditions at the time of 
line installation. 
 
We recommend that one of our representatives be scheduled to observe that the site 
preparation operations are performed in accordance with our recommendations. 
 
If existing structures are discovered during excavation, we should be informed immediately to 
determine the impact of those structures on our recommendations. 
 
Earthwork  
Exposure to the environment may weaken the soils at the bearing level if the excavation remains 
open for long periods of time.  Therefore, it is recommended that the waterline be installed and the 
excavation is backfilled as soon as possible to minimize potential damage to bearing soils.  If 
bearing materials are exposed to severe drying or wetting, the unsuitable materials must be re-
conditioned or removed as approximate.  The bearing level should be free of loose soil, ponded 
water or debris, and should be observed prior to the sewer line placement by the representative of 
the Geotechnical Engineer.   
 




