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1.0   GENERAL 
 
This attachment, Attachment K – Slurry Wall Plan, has been prepared in support of the Texas Commission 
on Environmental Quality (TCEQ), Municipal Solid Waste (MSW) Permit Application No. 2406.  
 
1.1 INTRODUCTION 
 
The proposed circumferential soil-bentonite slurry wall (slurry wall) will limit the presence and flow of 
groundwater in the upper groundwater-bearing unit (predominantly coarse-grained soils within Stratum II) 
at the proposed landfill, see Figure K1 – Slurry Wall Overview.  Detailed geotechnical testing data and 
lithology of the four strata (Stratums I, II, III and IV) is presented in the October 11, 2023 Geotechnical Data 
Report prepared by RKI (see Attachments). The generalized subsurface profile based on the referenced 
geotechnical report is presented on Figures K-2 through K-7.  The typical slurry wall profile is presented on 
Figure K-8. The slurry wall will be keyed a minimum of 18 inches into the underlying, low permeability 
Stratum III confining soil layer (typically less than 1.59 x 10-8 cm/sec based on laboratory test data) above 
the lower groundwater bearing unit (predominantly coarse-grained soils within Stratum IV).   
   
The minimum 30-inch-wide slurry wall will be a non-structural subsurface vertical confining layer 
constructed using slurry trench excavation techniques to blend the subsurface soils with bentonite (or other 
amendments – cement, polymers – as  appropriate) to achieve a design permeability of 1 x 10-7 cm/sec or 
less.  The  slurry wall will aid in dewatering for landfill cell construction and will limit radial groundwater flow 
outward from the landfill to ensure that in the unlikely event of a release, any contaminants will be identified 
in the monitor well network.  
 
Contractor slurry wall design specifications and final as-built diagrams will be prepared by a Texas-licensed 
Professional Engineer (PE) in conformance with industry standards, protocols, and test methods under 
separate cover on behalf of the owner.   
 
The proposed slurry wall alignment is shown on Figure K-1. Actual alignment will be detailed in the 
engineered specifications in consideration of work area for equipment/excavators and access based on site 
topography, existing vegetation, and property boundaries; soil-bentonite mixing areas; slurry reservoir(s) 
placement; spoils management; groundwater management; and trench stability (safety) analysis (minimum 
safety factor of 1.5). 
  
The contractor design specifications will detail the minimum backfill (soil-bentonite) mixture requirements 
to meet the slurry wall performance objectives to include: permeability, particle size, soil-bentonite-water 
mixture ratios, minimum density of the mixture and slump test.  Prior to construction, bench scale tests will 
be conducted using varying soil-bentonite-water mixture ratios to meet the minimum performance 
objectives.   
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1.2 OBJECTIVE  
 
The objective of this Slurry Wall Plan is to establish the standards, submittals, observations, measurements, 
and testing frequency to evaluate and document that the slurry wall at the referenced site is in place  to the 
acceptance criteria provided herein.  This plan will be used by the on-site Construction Quality Assurance 
(CQA) Representative, retained by the Owner, during slurry wall construction at the Peach Creek 
Environmental Park in San Jacinto County, Texas.  The Contractor shall maintain their own Quality Control 
Representative for the slurry wall construction. 
 
1.3 ABBREVIATIONS AND DEFINITIONS 
 

API – American Petroleum Institute 

ASTM – American Society for Testing and Materials 

Owner - PC-II, LLC, 300 Concourse Boulevard, Suite 101, Ridgeland, Mississippi 39157 

Owner’s CQA Representative – The Owner’s on-site representative responsible for 

implementing the CQA Plan including observing, evaluating, and documenting geotechnical 

conditions during the construction progress.   

Engineer – The firm or individuals responsible for the design of the slurry wall and applicable 

specifications. The Engineer, or designated representative, may adjust the slurry wall plans and 

specifications as the project demands. 

Contractor – The selected company, joint venture, subcontractor, engineer, or group of 

companies chosen to develop the slurry wall plans and specifications, and perform the slurry 

wall installation. 

Slurry Trench – A vertical-walled trench of specified width excavated by the slurry trench 

method and backfilled with specified materials to form a cutoff wall of low permeability.  

Slurry Trench Method – A method of excavating a narrow, vertical trench using a slurry mixture 

to support the trench sidewalls and prevent movement of groundwater into or through the 

excavated trench. 

Slurry Wall – A stable colloidal suspension of powdered bentonite in water, or other 

amendments such as cement or polymers. The terms “slurry” and “bentonite slurry” are used 

interchangeable herein. 

Slurry Trench Specialist – An individual who has proven and successful experience in slurry 

trench construction evidenced by 5+ years of experience and who is knowledgeable of: 

1. the proper methods employed to mix slurry and backfill, 

2. the use, testing, and control of bentonite slurry, 

3. construction equipment, 

4. excavation and backfill operations, and 

5. testing for slurry trench quality control. 

Working Platform – The working platform is the level and stable surface of compacted fill 

and/or excavated ground surface from which the slurry wall is constructed. 
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1.4 REFERENCE STANDARDS 
 
Tests performed on the specified materials shall generally conform to the following list of standards (or 
newer versions of the same).  Variances from standards will be subject to the approval of Design Engineer 
of Record. 
 

REFERENCE TITLE OR DESCRIPTION 

API Spec 13A Specification for Oil-Well Drilling-Fluid Materials 

API Spec 13B-1 Recommended Practice for Field Testing Water-Based Drilling Fluids 

ASTM C-138 
Standard Test Method for Density (Unit Weight), Yield, and Air Content (Gravimetric) 
of Concrete 

ASTM C-143 Standard Test Method for Slump of Hydraulic-Cement Concrete 

ASTM D-422 Standard Test Method for Particle-Size Analysis of Soils 

ASTM D-698 
Standard Test Method for Particle-Size Analysis of Soils Standard Test Methods for 
Laboratory Compaction Characteristics of Soil Using Standard Effort  

ASTM D-1140 
Standard Test Methods for Determining the Amount of Material Finer than 75-μm 
(No. 200) Sieve in Soils by Washing 

ASTM D-1293 Standard Test Methods for pH of Water 

ASTM D-2216 
Standard Test Methods for Laboratory Determination of Water (Moisture) Content of 
Soil and Rock by Mass 

ASTM D-2487 
Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil 
Classification System) 

ASTM D-2488 
Standard Practice for Description and Identification of Soils (Visual-Manual 
Procedures) 

ASTM D-4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

ASTM D-4380 Standard Test Method for Determining Density of Construction Slurries 

ASTM D-4381 Standard Test Method for Sand Content by Volume of Construction Slurries 

ASTM D-5084 
Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated 
Porous Materials Using a Flexible Wall Permeameter 

ASTM D-6938 
Standard Test Methods for In-Place Density and Water Content of Soil and Soil-
Aggregate by Nuclear Methods  
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2.0   SUBMITTALS 
 
The following information shall be submitted prior to start of work for the Owner and the Owner’s CQA 
Representative for review.  
 
2.1 CONTRACTOR QUALIFICATIONS 
 
The Contractor shall submit evidence that they, their Engineer, their Subcontractor, or their Slurry Trench 
Specialist/ Consulting Advisor is experienced and competent in the design and construction of the planned 
slurry wall. At a minimum, the Contractor shall have five years of prior experience in slurry trench 
construction. Furthermore, the Contractor will submit the resumes of competent and experienced key 
personnel that will conduct the design and field operations specified. 
 
Key personnel shall include, at a minimum, the slurry trench Specialist, Engineer, and Project Manager. The 
Slurry Trench Specialist shall be onsite at all times during the slurry wall construction to supervise the wall 
construction, slurry preparation, and quality control. The slurry trench specialist shall have at least five years 
of experience, including a minimum of five projects in successful construction of slurry trenches. 
 
The company name and qualifications of the Contractor’s off-site laboratory shall be submitted. The 
laboratory will have previous experience with slurry trench materials, experienced laboratory technicians, 
and modern permeability testing equipment. 
 
2.2 WORK PLAN 
 
The Contractor shall submit a detailed work plan describing their proposed construction procedures, 
equipment, and schedule. This plan shall include, but not be limited to, the Contractor’s plan for: 
 

• Health and Safety Plan (HASP): Information on how to ensure the safety and health of all workers 
at the construction site, including what protective equipment will be required. 

• Preliminary project schedule, 
• Coordination of the construction, maintenance, and removal of working platforms, mixing pads, 

and haul roads with the Owner, general contractor or other contractors on site, 
• Proposed equipment set-up and site use layout including storage areas, haul roads and work 

platform dimensions, 
• Equipment: maximum depth capability of excavator, number, and type of backfill mixing 

equipment, and details of slurry mixing equipment, 
• Procedure for slurry mixing, storage, re-circulation, transfer/transportation and use, 
• Procedure for trench excavation, 
• Procedure for backfilling, 
• Procedure for cleaning the trench bottom and backfill slope (if needed), 
• Material properties and sources, 
• Control of drainage, spills, wastes, erosion, dust, etc., and 
• Clean-up, spoils, and excess slurry disposal. 
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2.3 QUALITY CONTROL PLAN 
 
The Contractor shall submit a detailed Quality Control Plan that includes details of the personnel, 
responsibilities, inspections, and organization for ensuring the quality of construction required by the 
Engineer’s specifications. The plan shall provide a table listing testing methods, frequencies, and acceptable 
values. As a minimum and at the Engineers discretion, the Quality Control Plan may follow Table 1 - CQA 
Measurements and Testing Frequency Requirements.  
 
2.4 BENCH SCALE STUDY 
 
The Contractor will perform its own bench scale study to determine appropriate materials and material 
proportions needed to achieve the performance criteria. Preliminary results shall be provided to the Owner’s 
CQA Representative as they are received. The contractor bench scale study shall address the following 
information, at a minimum: 
 

• Sampling Plan - A description of the methods and locations of all samples used in the bench scale 
testing.  Material samples of the mixing water, native soils, bentonite clay, cement, borrow soils (if 
needed), or other amendments should be obtained and tested. 

• Laboratory mix design and trial mix reports, including proportions, density, bentonite content, 
cement content, other additives content, moisture content, gradations, and hydraulic conductivity 
on at least four (4) mix compositions. 

• Source and properties (when applicable) of all materials proposed for use in the slurry and slurry 
wall backfill (water, bentonite, native soils, borrow soils, and any amendments). 
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3.0 QUALITY ASSURANCE ACTIVITIES 
 
The CQA Representative will consist of a full-time individual that will perform observations and testing 
during the various stages of the slurry wall construction.  CQA observations and testing shall be performed 
in compliance with the frequencies and methods provided in Table 1.  Other duties will include the following: 
 

• Review of Contractor’s qualifications, work plan, quality control plan, and bench scale study and 
check for conformance with the plans and specifications, 

• Daily observations of slurry wall construction, and recording as-built measurements made by the 
Contractor and QC representative, 

• Slurry observations and testing measurements,  

• Observation of slurry wall backfill and recording depth measurements during placement, 

• Slurry wall laboratory testing and conformance with plans and specifications, 

• Laboratory and field testing of slurry wall capping materials, and 

• Review of all Contractors QC testing results and as-built plans. 
 
The following information shall be submitted to the Owner on a regular schedule during the progress of all 
phases of construction. 
 
3.1 DAILY REPORT 
 
Daily reports shall be submitted by close of business the following day. The daily report shall include the 
following, at a minimum: 
 

• Work summary – A summary of the work performed that day along with supporting photographs:  
o Name and date. 
o Contractors on site. 
o Site activities being performed and locations. 
o CQA activities, measurements and their location, conformance, and non-conformance 

items 
o Photographs, that include: 

▪ Date and photograph number 
▪ Subject identification  
▪ Location, and direction/orientation   

o Construction issues, resolutions, and any design changes. 
o Record of Conversations with Contractor, Engineer, Designer, Specialist, or other individuals 

not covered herein. 
 
The reports shall be distributed to the Owner and their authorized recipients in an electronic format. 
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3.2 WEEKLY REPORT 
 
The CQA Representative shall produce a weekly summary report that summarizes the previous week’s 
activities, and shall include the following, at a minimum: 
 

• A summary of construction work activities completed that week. 

• A summary of the CQA observations, monitoring, testing results, and open non-conformance items. 

• A summary of the construction issues and resolutions. 
 
The reports shall be distributed to the Owner and their authorized recipients in an electronic format. 
 
3.3 FINAL REPORT 
 
Upon completion of the slurry wall construction, a final CQA report will be compiled and submitted to the 
TCEQ for review and acceptance.  The final report will include: 
 

• Discussion on construction activities. 

• Select photographs with narratives. 

• Field and laboratory CQA test results. 

• Design changes and explanation for change. 

• Record construction drawing of the slurry wall. 
 
The report will be signed and sealed by a professional engineer, licensed in the State of Texas. 
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Table 1 - CQA Measurements and Testing Frequency Requirements  

Property Requirement Testing Frequency Test Method Comment 

Slurry Trench Excavation 

Trench Bottom 
Sounding 

Minimum of 18 inches into 
Stratum III 

 

Every 25 ft along 
alignment 

Weighted tape or 
other approved 

apparatus 

Three repeatable 
measurements 

Trench Width Minimum of 30 inches Every 25 ft along 
alignment 

Measured bucket 
width 

Confirmed with extension 
of bucket along trench 

bottom   

Trench Overlap Overlap into previous slurry 
wall backfill by at least 20 ft 

full depth   

At start of new 
excavation sequence  

Tape measure Three repeatable 
measurements 

Soil Sample from 
Key Bottom 

(Visual) 

Visual evaluation of  Stratum 
III soils from the 

Geotechnical Engineering 
Report  

Daily  ASTM D-2488 

  

Bucket recovery when into 
the Stratum III key 

Soil Sample from 
Key Bottom 

(Laboratory) 

Laboratory confirmation of 
visual evaluation of  Stratum 

III soils from the 
Geotechnical Engineering 

Report  

Once every 500 lineal 
ft or visual change in 

Strata 

ASTM D-422 

ASTM D-1140 

ASTM D-2487 

ASTM D-4318 

Testing frequency may be 
increased during initial 

work to become familiar 
with Stratum III 
characteristics    

Slurry Water 

pH 6 to 8 1 per source API RP 13B-1 May be modified for 
potable 

Hardness < 100 ppm 1 per source API RP 13B-1 Source or treated w/ 
additives 

Total Dissolved 
Solids 

< 500 ppm 1 per source EPA 600 - 

 

Initial Bentonite Slurry (Prior to introduction to the trench) 

Viscosity > 36 seconds 2 per shift ASTM D-6910 After hydration 

 Density ≥ 64 pcf 2 per shift ASTM D-4380 - 

Filtrate Loss < 30 cc 2 per shift API RP 13B-1 - 

Bentonite 
content 

≥ 4% 1 per project Weight-Volume Demonstration calculation 
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Property Requirement Testing Frequency Test Method Comment 

In-Trench Bentonite Slurry 

Viscosity > 36 seconds 2 per shift ASTM D-6910 - 

Unit Weight > 64 pcf 2 per shift ASTM D-4380 At least 15 pcf less than 
the soil-bentonite backfill 

density  

Slurry Level  Within 1 ft of adjacent 
ground surface  

2 per shift Tape measure - 

Slurry Wall Backfill Material 

Slump Cone 3 to 7 inches 2 per shift ASTM C-143 Field test 

Gradation 15% < #200 < 85% 1 per 2,000 cy ASTM D-1140 Laboratory or Field test 

Density Greater than 15 pcf of n-
trench slurry 

2 per shift ASTM C-138 or 

D-4380 mod 

Laboratory or Field test 

Permeability < 1 x 10-7 cm/sec 1 per 2,000 cy ASTM D-5084 Laboratory test 

Atterberg Limits Plasticity Index > 20 1 per 100 lineal feet of 
slurry wall alignment 

ASTM D-2216 Backfill Grab Sample 

Moisture 
Content 

For record 1 per 100 lineal feet of 
slurry wall alignment 

ASTM C-143 Backfill Grab Sample 

Bentonite or 
Additives in 

Backfill  

For record Per batch  Calculated  As required by weight to 
achieve required hydraulic 

conductivity  

Mix Ratio For record Per batch Calculated As required by weight to 
achieve required hydraulic 

conductivity 

Slurry Wall Capping Materials 

Borrow or Onsite  
Soil 

Plasticity Index > 20 1 per 5,000 cubic yards  
or visual change in 

Strata   

ASTM D-4318 Or per construction plans 

Borrow or Onsite  
Soil 

Percent passing No. 200  

> 15% 

1 per 5,000 cubic yards  
or visual change in 

Strata   

ASTM D-1140 Or per construction plans 

Borrow or Onsite  
Soil 

Maximum Dry Density and 
Optimum Moisture Content 

(minimum 4-point curve)   

1 per 5,000 cubic yards  
or visual change in 

Strata   

ASTM D-698 Or per construction plans 

Lift Thickness 8 inch loose (maximum) 

6 inch compacted 
(maximum) 

1 per 250 cubic yards 
placed 

Tape Measure Or per construction plans 
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Property Requirement Testing Frequency Test Method Comment 

Slurry Wall Capping Materials (continued) 

Lift Compaction  Maximum Dry Density > 90% 

0% to plus 4% of Optimum 
Moisture Content 

1 per 250 cubic yards 
placed 

ASTM D6938 Retests as required 
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REVISED GEOTECHNICAL DATA REPORT 
 

FOR 
 

PEACH CREEK ENVIRONMENTAL PARK 
 PERIMETER SLURRY WALL 

 SAN JACINTO COUNTY, TEXAS



 
 

Project No. AHF23‐21‐01 
October 20, 2023 
 
Wirt A. Yerger, III 
PC‐II, LLC 
300 Concourse Boulevard 
Suite 101 
Ridgeland, Mississippi 39157 
 
RE:  Revised Geotechnical Engineering Study  

Peach Creek Environmental Park‐ Perimeter Slurry Wall 
San Jacinto County, Texas 

 
Dear Mr. Yerger: 
 
Raba  Kistner,  Inc.  (RKI)  is  pleased  to  submit  our  Revised  Geotechnical  Data  Report  for  the  above‐
referenced project. This  report was performed  in accordance with RKI proposal No. PHF23060, dated 
January 4, 2023. The broad objectives of our study was to evaluate subsurface conditions and perform 
laboratory testing to help obtain geotechnical engineering properties of the subsurface material that may 
be utilized for design and construction for the proposed landfill facility perimeter slurry. 
 
We appreciate the opportunity to be of professional service to you on this project.  Should you have any 
questions about the information presented in this report, please contact the undersigned.   
 
Very truly yours, 
RABA KISTNER, INC.   
 
 
 
 
 
 
 
 
Jose Diaz, P.E.                         Eric Neuner, P.E. 
Senior Engineering Consultant                     Division Practice Line Leader‐Geotechnical  
 
TEA/JD/EN 
 
Attachments 
 
Copies Submitted:  Above (1‐Electronic) 
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INTRODUCTION 
 
Raba Kistner,  Inc.  (RKI) has  completed  the  authorized  subsurface exploration  for  the proposed  landfill 
facility slurry wall in San Jacinto County, Texas. This report briefly describes the procedures utilized during 
this study and presents a summary of the fieldwork and laboratory testing.   
 

PROJECT DESCRIPTION 
 
The approximately 596‐acre proposed landfill site is located about 1.5 miles southwest of the intersection 
of Farm‐to‐Market (FM) 1725 and Fostoria Tram Road in southwest San Jacinto County, Texas.  As part of 
the site’s development process, the CLIENT requested a geotechnical engineering exploration in support of 
recommendations and engineering parameters to be utilized by a specialty design‐build contractor for the 
design and construction of the landfill facility’s proposed perimeter slurry wall. The slurry wall is expected 
to extend into Stratum III, as previously identified in our Geotechnical Engineering Study dated August 26, 
2020.   At the time of our study, the project site was undeveloped and heavily wooded.  

 
BORINGS AND LABORATORY TESTS 

 
Subsurface conditions throughout the site were evaluated by twenty‐five borings (designated as Borings 
SW‐1 through SW‐19, SW‐19B, SW‐20, SW‐20A, SW‐20B, SW‐21 and SW‐22) drilled at the locations and 
depths summarized in the following Table.  The boring locations are shown on the Boring Location Map, 
Figure 1, and the location coordinates are annotated on the appended boring logs. The boring locations 
were surveyed and located in the field by Martin Olson Surveying, Inc. (Surveyor) prior to drilling, with the 
exception of Borings SW‐13, SW‐19B, SW‐20A, and SW‐20B. These borings were  located at the site by 
RKI’s representative and were surveyed by the Surveyor after completion of the drilling operations.  The 
borings for this study had scheduled depths of 40‐ft to 64‐ft below the ground surface elevation existing 
at the time of our study. The borings were drilled using a buggy‐mounted drill rig and utilizing straight‐
flight  auger  and mud‐rotary drilling methods. The borings were backfilled with bentonite  grout  after 
completion of drilling activities. The boring numbers, coordinates,  surface elevations, and completion 
depths are listed in the following table. 
 

Table 1: Boring Summary 
Boring No.  Northing  Easting  Boring Elevation  

(ft‐msl) 
Approximate 

Boring 
Termination 
Depth (ft) 

SW‐1  10144735  3917033  198.6  40 
SW‐2  10144296  3916803  199.2  42 
SW‐3  10143856  3916596  199.5  42 
SW‐4  10143403  3916717  196.8  40 
SW‐5  10142948  3916916  196.2  40 
SW‐6*  10142478  3917080  193.8  40 
SW‐7  10142004  3917211  194.5  42 
SW‐8  10141512  3917193  191.5  42 
SW‐9*  10141068  3917246  189.9  44 
SW‐10  10140739  3917617  193.0  47 
SW‐11  10140665  3918078  202.3  58 
SW‐12  10140672  3918574  199.0  64 
SW‐13  10140833  3918935  201.8  60 

 

 



 
Project No. AHF23‐021‐01   
October 20, 2023 
 

 

2 

Boring No.  Northing  Easting  Boring Elevation  
(ft‐msl) 

Approximate 
Boring 

Termination 
Depth (ft) 

SW‐14  10141372  3919063  201.2  58 
SW‐15  10141872  3919039  203.3  54 
SW‐16  10142371  3919014  204.0  54 
SW‐17  10142870  3918985  206.3  54 
SW‐18  10143326  3918883  208.6  55 
SW‐19  10143693  3918543  205.6  52 
SW‐19B  10143680  3918546  208.8  52 
SW‐20*  10144060  3918202  207.8  51 
SW‐20A  10144069  3918187  208.8  50 
SW‐20B  10144053  3918198  211.9  50 
SW‐21  10144425  3917860  212.6  55 
SW‐22  10144791  3917519  207.7  48 

Notes:    1. Coordinates and elevations were provided by the CLIENT 
2. Coordinates based on Texas State Plane Central Zone (UNO) 
3. Elevations referenced to NAD 83 (UNO) 

             
During  our  subsurface  exploration,  adjustments  to  our  initial  scope  of  work  were  made  to  obtain 
representative samples and measurements of the Stratum III soils that are further discussed in the following.   
 
Boring B‐20:  As stated in our previously‐referenced proposal, if the encountered thickness for Stratum III 
was less than 5 ft. at the proposed boring location, two (2) supplemental borings will be offset along the 
slurry wall alignment a distance of 100 ft on each side. The Stratum III clay layer initially logged in Boring SW‐
20 was approximately 4 feet; therefore, and in accordance with our proposal, Borings SW‐20A and SW‐20B 
were performed as presented herein.  The clay layer thickness varied approximately between 12 to 15.5 feet 
for Borings SW‐20A and SW‐20B, respectively.  Our boring log for SW‐20, presented in Appendix A, showed 
that there was poor sample recovery prior to initially identifying Stratum III, which was indicative of a high 
likelihood of granular material from Stratum  II sloughing  into the borehole while drilling  into Stratum III. 
After reviewing the supplemental boring field logs and available data with Mr. Stefan Stamoulis, P.G. (who 
logged SW‐20), it was determined that it was unlikely that Stratum III at SW‐20 was 4 feet thick and that the 
SW‐20 boring location should be redrilled. Boring SW‐120 (offset from the SW‐20 location) was drilled at a 
later date and the Stratum III thickness encountered at this location was approximately 11.5 ft thick. 
 
Boring SW‐19: In Boring SW‐19, a similar scenario, as discussed for Boring SW‐20, was initially encountered, 
as Stratum III was initially visually classified to be approximately 6 feet thick.  It was decided to proceed with 
Borings SW‐19A and SW‐19B. However, Boring SW‐19A was inaccessible at the time of our field work due 
to natural obstructions; therefore, only SW‐19B was drilled. Upon bringing the soil samples for Borings SW‐
19 and SW‐19B to the laboratory and receiving laboratory test results assigned for samples in SW‐19 and 
SW‐19B, Stratum III was found to be approximately 10 and 14 ft thick, respectively. Hence, further efforts to 
reach the location for Boring SW‐19A were abandoned. 
 
Borings SW‐6 and SW‐9:  During the initial exploration, the samples obtained for Borings SW‐6 and SW‐9 
consisted mainly of samples obtained with a split‐spoon sampler (disturbed sample) or limited recovery on 
Shelby tubes (relatively undisturbed sample but with length to diameter ratio less than the desired value of 
2). Hence, we decided  to  try and  test  the split‐spoon samples  to see  if we could obtain  initial hydraulic 
conductivity test data on the identified Stratum III soils.  Therefore, the hydraulic conductivity testing for the 
Stratum  III  soils  encountered  in  these  two  borings was  initially  performed  on  disturbed  samples.  The 
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laboratory test results yielded a hydraulic conductivity of 6.28E‐04 and 6.02E‐04 cm/sec, respectively.  The 
test results obtained were not consistent with the testing conducted for the rest of the borings (See Table 
5).  As such, Borings SW‐6 and SW‐9 were redrilled in order to obtain specific additional undisturbed samples 
(Shelby tubes) from the Stratum III soils. The hydraulic conductivity test results performed on the disturbed 
samples were disregarded in favor of test results performed on undisturbed samples (2.00E‐09 and 1.64E‐
09 cm/sec, respectively), which are consistent with the rest of the borings (See Table 5). 
 
The  boring  logs  for  SW‐6*,  SW‐9*,  and  SW‐20*  presented  in  Figures  8,  11  and  23,  respectively,  are  a 
composite of the original and offset borings for ease of presenting laboratory data and stratification. We 
have also included the original and offset boring logs in Appendix A for reference. The original borings are 
labeled as SW‐6, SW‐9, and SW‐20. The offset borings are labeled as SW‐106, SW‐109, and SW‐120.  
 
During drilling operations, the following samples were collected:  
 

Table 2: Soil Sampling Methods and Quantities 

Type of Sample  Number Collected 

Undisturbed Shelby Tube (ST)  280 

Split‐Spoon from Standard Penetration Test (SPT)  244 

Grab Sample  59 

 
The ST and SPT were obtained in general accordance with American Society for Testing and Materials (ASTM) 
Standard Procedures. ST samples were recovered in cohesive soils using a thin‐walled metal tube sampler 
(minimum 3‐inch inside diameter) that complies with ASTM D1587 requirements. The SPT results are noted 
as “blows per foot” on the boring logs. The term “blows per foot” refers to the number of blows by a 30‐
inch free falling 140‐Ib hammer required for 12‐inches of penetration into the subsurface materials. Grab 
samples were obtained  from  the  auger  cuttings  generated during  the drilling  activities. Representative 
portions  of  the  samples  were  sealed  in  containers  to  reduce  moisture  loss,  labeled,  packaged,  and 
transported to our laboratory for subsequent testing and classification.   
 
In  the  laboratory, each  sample was evaluated and  visually  classified by a member of our Geotechnical 
Engineering staff in general accordance with the Unified Soil Classification System (USCS). The geotechnical 
engineering properties of the strata were evaluated by the laboratory tests tabulated in the following table. 
 

Table 3: Laboratory Testing Summary 
Type of Test  Number Conducted 

Natural Moisture Content (ASTM D2216)  532 

Atterberg Limits  (ASTM D4318)  105 

Percent Passing a No. 200 Sieve (ASTM D1140)  151 

Sieve Analysis (ASTM D6913)  71 

Sieve Analysis and Hydrometer (ASTM D4221)  4 

Unconfined Compression (ASTM D2166)  12 

Unconsolidated‐Undrained Triaxial (ASTM D2850)  7 

Hydraulic Conductivity (ASTM D5084)  24 
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With  the exception of  the  sieve analysis  test  results,  the  laboratory  tests are presented  in graphical or 
numerical  form on  the boring  logs  illustrated on Figures 3  through 27. A key  to classification  terms and 
symbols used on the logs is presented on Figure 28.  The results of the laboratory and field testing are also 
tabulated on Figure 29 for ease of reference. Grain size distribution curves for the sieve analysis tests are 
presented on Figure 30. Grain size distribution and hydrometer test results performed by our subcontractor, 
Associated Testing Laboratories, Inc. (ATL), are presented in Appendix B for reference. 
 
Samples will be retained in our laboratory until CLIENT confirms they can be discarded.  
 

GENERAL SITE CONDITIONS 
 
GEOLOGY 
 
Based on our review of the Geologic Atlas of Texas, Beaumont Sheet (Revised 1992) the subject site is located 
on the Lissie Formation. The Pleistocene Lissie Formation upper part is a fluvial deposit and consists of clay, 
silt,  sand,  and  very  minor  siliceous  gravel  of  granule  and  small  pebble  size,  gravel  more  abundant 
northwestward, locally calcareous, concretions of calcium carbonate, iron oxide, and iron manganese oxides 
common in zone of weathering; fluviatile; surface fairly flat and featureless except for numerous rounded 
shallow depressions and pimple mounds. The lower part consists of clay, silt, sand, and minor amount of 
gravel; gravel slightly coarser than in upper part, noncalcareous, iron oxide concretions more abundant than 
in upper part; fluviatile; very gently rolling; thickness about 200 feet. 
 
 
STRATIGRAPHY 
 
The subsurface conditions encountered at the boring locations are shown on the boring logs, Figures 3 
through 27, and on five cross‐sections, Figure 2.  Cross‐section locations are annotated on Figure 1.  The 
boring  logs should be consulted for boring specific (detailed) stratigraphic  information. The boring  logs 
represent our interpretation of the subsurface conditions based on the field logs, visual examination of 
field samples by our personnel, and  laboratory test results of selected field samples. Each stratum has 
been designated by grouping soils that possess similar physical and engineering characteristics. The lines 
designating  the  interfaces  between  strata  on  the  boring  log  represent  approximate  boundaries. 
Transitions between strata may be gradual. 
 
The subsurface stratigraphy at this site generally consists of alternating layers of cohesive/semi‐cohesive 
clays and cohesionless sands and gravels.   An upper clay stratum (Stratum I) ranging from about 2 to 8 
feet thick, followed by a sand and gravel stratum (Stratum II) ranging in thickness from approximately 10 
to 25 feet, underlain by a cohesive clay stratum (Stratum III) approximately 6.5 to 17.5 feet thick, followed 
by a sand stratum (Stratum IV) to boring termination depth.  The strata elevations are delineated on the 
cross sections presented on Figure 2.  The four generalized strata are discussed in detail in the following 
paragraphs. 
 
Stratum I soils consist of cohesionless silty sand (SM), medium dense semi‐cohesionless clayey sand (SC), 
soft to hard sandy lean clay (CL), and silty clay (CL‐ML). Roots and ferrous stains were noted at varying 
depths within the stratum I soils. 
 
Stratum  II  soils  consist  of  soft  to  hard,  consistency, medium  dense  to  very  dense  relative  density, 
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cohesionless silty sand (SM), poorly graded sand with silt (SP‐SM), and poorly graded sand with clay (SP‐
SC), and semi‐cohesionless sandy silt (ML), silt with sand (ML), and silt (ML).  Gravel with sand (GP), and 
gravel  (GP), were also encountered within Stratum  II. Gravel, was noted at varying depths within  the 
stratum II soils.  
 
Stratum III soils consist of cohesive, plastic to highly plastic, soft to hard consistency, sandy lean clay (CL), 
lean clay (CL), sandy fat clay (CH), fat clay with sand (CH), fat clay (CH) and clayey sand (SC). Localized 
gravel  inclusions,  sand  seams,  ferrous stains,  sand partings, and calcareous and  ferrous nodules were 
noted at varying depths within the Stratum III soils.   
 
Stratum IV soils consist of medium dense to dense relative density, cohesionless silty sand (SM), sand, 
and clayey sand (SC). Traces clay and were noted at varying depths within the stratum IV soils.  
 
GROUNDWATER 
 
Short‐term depth‐to‐water measurements were performed in project Borings SW‐1 through SW‐19, SW‐
19B, SW‐20*, SW‐20A, SW‐20B, SW‐21 and SW‐22. Groundwater was encountered in the borings during 
the drilling operations and  is  summarized  in  the  following  table. After a 15‐minute drilling delay,  the 
groundwater was measured and  recorded prior  to  completing  the boring utilizing mud‐rotary drilling 
techniques to the boring completion depths.  
 
Please note that rotary‐wash drilling  includes the  introduction of drilling fluid  into the borehole, which 
masks  the presence of  groundwater.    The  groundwater  level  in  the borings may not have  stabilized, 
particularly  in  less  permeable  cohesive  soil,  prior  to  implementing  rotary‐wash  drilling  techniques.  
Consequently,  the  indicated groundwater  levels, or  lack  thereof, may not  represent present or  future 
levels.   Fluctuations  in groundwater  levels occur due to variations  in rainfall, surface water run‐off, or 
other factors not apparent at this time. The construction process itself may also cause variations in the 
groundwater level. 
 

Table 4: Summary of Observed Groundwater in Borings at Time of Drilling  

Boring 
No. 
 

Boring Elevation  
(ft msl) 

Approximate Groundwater at Time of 
Drilling  

Approximate Groundwater  
after 15 Minutes  

Depth  
(ft) 

Elevation  
(ft msl) 

Depth  
(ft) 

Elevation  
(ft msl) 

SW‐1  198.6  10.0  188.6  Not Observed  N/A 
SW‐2  199.2  10.0  189.2  Not Observed  N/A 
SW‐3  199.5  11.5  188.0  Not Observed  N/A 
SW‐4  196.8  10.0  186.8  Not Observed  N/A 
SW‐5  196.2  10.0  186.2  Not Observed  N/A 
SW‐6*  193.8  6.0  187.8  4.0  189.4 
SW‐7  194.5  4.5  190.0  Not Observed  N/A 
SW‐8  191.5  7.0+  184.5  Not Observed  N/A 
SW‐9*  189.9  6.0  183.9  Not Observed  N/A 
SW‐10  193.0  9.0  184.0  Not Observed  N/A 
SW‐11  202.3  8.0  194.3  Not Observed  N/A 
SW‐12  199.0  20.0  179.0  14.0  185.0 
SW‐13  201.8  20.0  181.8  13.0  188.8 
SW‐14  201.2  20.0  181.2  14.0  187.2 
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Boring 
No. 
 

Boring Elevation  
(ft msl) 

Approximate Groundwater at Time of 
Drilling  

Approximate Groundwater  
after 15 Minutes  

Depth  
(ft) 

Elevation  
(ft msl) 

Depth  
(ft) 

Elevation  
(ft msl) 

SW‐15  203.3  20.0  183.3  15.0  188.3 
SW‐16  204.0  20.0  184.0  14.0  190.0 
SW‐17  206.3  3.0  203.3  Not Observed  N/A 
SW‐18  208.6  3.0  205.6  Not Observed  N/A 
SW‐19  205.6  3.0  202.6  Not Observed  N/A 
SW‐19B  208.8  20.0  188.8  14.0  194.8 
SW‐20*  207.8  18.0  189.8  Not Observed  189.8 
SW‐20A  208.8  20.0  188.8  14.5  194.3 
SW‐20B  211.9  18.0  193.9  12.5  194.5 
SW‐21  212.6  21.0  191.6  Not Observed  199.4 
SW‐22  207.7  18.0+  189.7  Not Observed  189.7 

+ Approximate water level, not accurately confirmed. Cave‐in occurred prior to recording water level and drilling method was changed to rotary‐
wash drilling.  
Not Observed – Groundwater not recorded prior to implementing mud‐rotary drilling techniques. 

     
STRATUM III HYDRAULIC CONDUCTIVITY RESULTS 
 
Shelby tube samples were collected from what we  interpreted to represent the Stratum III soil profile.  
Laboratory test results are summarized in the table below and annotated on the boring logs.  Additional 
information may be found on the attached data and graphical summary sheets. 
 

Table 5: Summary of Hydraulic Conductivity Test Results 

Boring No./ 
Sample Depth (ft) 

USCS Group Name and 
Symbol 

Passing 
No. 200, 

% 

Liquid 
Limit 

Plasticity 
Index 

Hydraulic 
Conductivity, 

cm/sec 

SW‐1/ 22 to 24  Fat Clay (CH)  93  87  56  4.57E‐09 
SW‐2/ 24 to 26  Fat Clay (CH)  92  80  50  1.59E‐08 
SW‐3/ 27 to 29  Fat Clay (CH)  94  95  64  4.21E‐09 
SW‐4/ 30 to 32  Clayey Sand (SC)  47  29  15  1.95E‐09 
SW‐5/ 26 to 28  Sandy Lean Clay (CL)  59  38  22  2.80E‐09 
SW‐6*/ 28 to 30  Fat Clay with Sand (CH)  ‐  ‐  ‐  2.00E‐09 
SW‐7/ 28 to 30  Fat Clay (CH)  99  99  61  1.67E‐09 
SW‐8/ 32 to 34  Fat Clay (CH)  85  91  57  2.32E‐09 
SW‐9*/ 30 to 32  Sandy Fat Clay (CH)  61  62  37  1.64E‐09 
SW‐10/ 39 to 41  Fat Clay (CH)  80  82  52  6.73E‐09 
SW‐11/ 48 to 50   Fat Clay (CH)  98  86  50  1.32E‐09 
SW‐12/ 42 to 44  Fat Clay (CH)  99  97  65  1.74E‐09 
SW‐13/ 42 to 44  Fat Clay (CH)  100  95  62  2.58E‐09 
SW‐14/ 36 to 38  Fat Clay (CH)  100  107  74  2.11E‐09 
SW‐15/ 42 to 44  Fat Clay (CH)  99  95  63  3.44E‐09 
SW‐16/ 42 to 44  Fat Clay (CH)  95  95  65  3.45E‐09 
SW‐17/ 44 to 46  Lean Clay (CL)  92  ‐  ‐  1.90E‐09+ 
SW‐18/ 41 to 43  Fat Clay (CH)  88  53  35  8.13E‐09 
SW‐19/ 42 to 44  Fat Clay with Sand (CH)  84  65  37  2.88E‐09 
SW‐20*/ 43 to 45  Lean Clay with Sand (CL)  78  ‐  ‐  1.52E‐09 
SW‐21/ 43 to 45  Sandy Fat Clay (CH)  84  90  57  2.70E‐09+ 
SW‐22/ 38 to 40  Fat Clay (CH)  92  69  43  3.16E‐09 

+ Hydraulic conductivity test performed by ATL.  
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CLOSING 

 
We appreciate the opportunity to be of service during this phase of the project, and we  look forward to 
continuing our services during the construction phase and on future projects. 
 

LIMITATIONS 
 
This data report has been prepared in accordance with accepted Geotechnical Engineering practices in the 
southeast Texas area, by Geotechnical  firms conducting similar work under similar circumstances and  is 
meant for the use of the CLIENT and its representatives for landfill permitting purposes related to subsurface 
conditions.  This report may not contain sufficient information for purposes of other parties or other uses 
and is not intended for use in determining construction means and methods. 
 
This data report  is based on recovered soil samples obtained from twenty‐five (25) borings drilled  in the 
vicinity  of  the  proposed  landfill  slurry wall  alignment  and may  not  reflect  the  actual  variations  of  the 
subsurface conditions across the site.   The nature and extent of variations across the site may not become 
evident until construction commences.  
 
The scope of our data report does not include an environmental assessment of the air, soil, rock, or water 
conditions either on or adjacent to the site.  No environmental opinions are presented in this data report.  
 
 

*    *    *    *    *    *    *    *    *    *    *    *    *    *    *    *    *    * 
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     unsuccessful sample recovery, the
boring was redrilled on August 23,
2023 and verified by the original
geologist and a RKI logger.  This
composite boring log has been
updated to reflect the information
collected from the original SW-20 and
the offset SW-120 borings (individual
logs presented in Appendix A). The
updated boring data is reflected and
discussed in this report.
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CLAYEY SAND (SC), loose, gray
-with ferrous nodules from 2 ft to 4 ft

FAT CLAY (CH), hard, reddish brown, with
ferrous nodules

POORLY GRADED SAND with SILT(SP-SM),
very loose to dense, yellowish tan, with
some gravels

SANDY FAT CLAY (CH), yellowish tan
FAT CLAY (CH), stiff to very stiff,light brown

SANDY FAT CLAY (CH), stiff, light brown

CLAYEY SAND (SC), light brown

Boring terminated at a depth of about 50 ft.
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39
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63

65

33

NOTES:
Free water was encountered at a depth of

18 ft during drilling. The water level rose
to the 12.5 ft depth 15 minutes after the
initial reading.

Drilling delayed 15 minutes and second
reading obtained prior to implementing
mud-rotary drilling at 18 ft.

Upon boring completion, boring was
backfilled with bentonite grout.
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112

SILTY SAND with CLAY (SM), brown, with
roots, with ferrous stains

CLAYEY SAND (SC), brown and tan, with
ferrous stains and nodules

-gray and tan, with ferrous stains from 8-ft
to22-ft

- with sand seams from 20-ft to 22-ft

SILTY SAND (SM), dense, reddish brown,
with CLAY partings

SAND, medium dense to very dense, brown
and reddish brown

-with multicolored gravel from 28-ft to 30-ft

SANDY FAT CLAY (CH), stiff to very stiff,
brown, with ferrous stains

-Hydraulic Conductivity test 2.70E-09
cm/sec

SILTY CLAY (CL-ML), medium dense, brown
and gray

SILTY SAND with CLAY (SM), dense, brown,
with clay pockets to 53-ft

- with siltstone layer from 53-ft to 55-ft

Boring terminated at a depth of about 55 ft.

20

16

20

57

NOTES:
Free water was encountered at a depth of

21 ft during drilling.
Drilling delayed 15 minutes and second

reading obtained prior to implementing
mud-rotary drilling at 21 ft.
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Upon boring completion, boring was
backfilled with bentonite grout.

Boring location was surveyed by Martin
Olson Survey Inc., and boring was drilled
at staked location.
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CLAYEY SAND (SC), brown

-with ferrous stains from 2-ft to 4-ft
-with gravel from 2-ft to 4-ft
-with clay from 4-ft to 6-ft

SILTY SAND (SM), medium dense, gray

-brown from 18-ft to 20-ft

POORLY GRDED SAND with SILT (SP-SM),
medium dense to very dense, brown

-with gravel from 24-ft to 28-ft

-tan and brown, with gravel from 28- ft to
34-ft

FAT CLAY (CH), stiff to very stiff, brown, with
ferrous stains

-Hydraulic Conductivity test 3.16E-09
cm/sec

SILTY SAND (SM), medium dense, brown

Boring terminated at a depth of about 50 ft.
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NOTES:
Water level was approximately at 18-ft; but

not accurately confirmed.
Drilling delayed 15 minutes and second

reading obtained prior to implementing
mud-rotary drilling at 18 ft.

Upon boring completion, boring was
backfilled with bentonite grout.

Boring location was surveyed by Martin
Olson Survey Inc., and boring was drilled
at staked location.
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LOG OF BORING NO. SW-22
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PROJECT NO. AHF23-021-01

CLAY-SHALE
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PROJECT NO. AHF23-021-01

KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

RELATIVE DENSITY PLASTICITYCOHESIVE STRENGTH

Penetration
Resistance

Blows per ft
Degree of
Plasticity

Plasticity
Index

Relative
Density

Resistance
Blows per ft
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-
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-

-

-

>

Benzene

Toluene
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Total Xylenes
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Total Petroleum Hydrocarbons
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Not Analyzed

Not Recorded/No Recovery
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ABBREVIATIONS
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=

=
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=

=

=

=

=

=

=

=

Kef

Kbu

Kdr

Kft

Kgt

Kep

Kek

Kes

Kew

Kgr
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Kgrl

Kh

Quaternary Alluvium

Low Terrace Deposits

Beaumont Formation

Fluviatile Terrace Deposits

Seymour Formation

Leona Formation

Uvalde Gravel

Wilcox Formation

Midway Group

Catahoula Formation

Laredo Formation

Navarro Group and Marlbrook
Marl

Pecan Gap Chalk

Austin Chalk

=

=

=

=

=

=

=

=

=

=

=

=

=

Eagle Ford Shale

Buda Limestone

Del Rio Clay

Fort Terrett Member

Georgetown Formation

Person Formation

Kainer Formation

Escondido Formation

Walnut Formation

Glen Rose Formation

Upper Glen Rose Formation

Lower Glen Rose Formation

Hensell Sand

B

T

E

X

BTEX

TPH

ND

NA

NR

OVA

ppm

Terms used in this report to describe soils with regard to their consistency or conditions are in general accordance with the
discussion presented in Article 45 of SOILS MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc.,
1967, using the most reliable information available from the field and laboratory investigations. Terms used for describing soils
according to their texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described
in American Society for Testing and Materials D2487-06 and D2488-00, Volume 04.08, Soil and Rock; Dimension Stone;
Geosynthetics; 2005.

The depths shown on the boring logs are not exact, and have been estimated to the nearest half-foot. Depth measurements may
be presented in a manner that implies greater precision in depth measurement, i.e 6.71 meters. The reader should understand
and interpret this information only within the stated half-foot tolerance on depth measurements.

FIGURE  28bREVISED 04/2012



PROJECT NO. AHF23-021-01

KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

SOIL STRUCTURE

SAMPLING METHODS

Having planes of weakness that appear slick and glossy.
Containing shrinkage or relief cracks, often filled with fine sand or silt; usually more or less vertical.
Inclusion of material of different texture that is smaller than the diameter of the sample.
Inclusion less than 1/8 inch thick extending through the sample.
Inclusion 1/8 inch to 3 inches thick extending through the sample.
Inclusion greater than 3 inches thick extending through the sample.
Soil sample composed of alternating partings or seams of different soil type.
Soil sample composed of alternating layers of different soil type.
Soil sample composed of pockets of different soil type and layered or laminated structure is not evident.
Having appreciable quantities of carbonate.
Having more than 50% carbonate content.

Slickensided
Fissured
Pocket
Parting
Seam
Layer
Laminated
Interlayered
Intermixed
Calcareous
Carbonate

RELATIVELY UNDISTURBED SAMPLING

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

STANDARD PENETRATION TEST (SPT)

Cohesive soil samples are to be collected using three-inch thin-walled tubes in general accordance with the Standard Practice
for Thin-Walled Tube Sampling of Soils (ASTM D1587) and granular soil samples are to be collected using two-inch split-barrel
samplers in general accordance with the Standard Method for Penetration Test and Split-Barrel Sampling of Soils (ASTM
D1586).   Cohesive soil samples may be extruded on-site when appropriate handling and storage techniques maintain sample
integrity and moisture content.

Description

25 blows drove sampler 12 inches, after initial 6 inches of seating.
50 blows drove sampler 7 inches, after initial 6 inches of seating.
50 blows drove sampler 3 inches during initial 6-inch seating interval.

Blows Per Foot

25
50/7"
Ref/3"

FIGURE  28c

A 2-in.-OD, 1-3/8-in.-ID split spoon sampler is driven 1.5 ft into undisturbed soil with a 140-pound hammer free falling 30 in.
After the sampler is seated 6 in. into undisturbed soil, the number of blows required to drive the sampler the last 12 in. is the
Standard Penetration Resistance or "N" value, which is recorded as blows per foot as described below.

REVISED 04/2012

SPLIT-BARREL SAMPLER DRIVING RECORD



SW-1 0.0 to 2.0 12

2.0 to 4.0 18 0.38 PP

4.0 to 6.0 17  40  15 25 SC 38 0.40 TV

6.0 to 8.0 16 0.50 TV

8.0 to 10.0 17

10.0 to 12.0 18 0.25 TV

12.5 to 14.0 40 17

14.5 to 16.0 46 17

16.5 to 18.0 41 11 NP SP-SM 6

18.5 to 20.0 50/3" 14

20.5 to 22.0 26 52 0.25 TV

22.0 to 24.0 45 0.60 TV

24.0 to 26.0 39  87  31 56 CH 93 0.75 TV

26.0 to 28.0 39 0.50 TV

28.0 to 30.0 36  51  23 28 CH 89 0.40 TV

30.0 to 32.0 35 0.60 TV

32.0 to 34.0 40  59  26 33 CH 85 0.35 TV

34.0 to 36.0 38 0.50 TV

36.5 to 38.0 32 19

38.5 to 40.0 33 21

SW-2 0.0 to 2.0 12

2.0 to 4.0 19 0.50 TV

4.0 to 6.0 18  46  18 28 SC 41 0.50 TV

6.0 to 8.0 16 0.50 TV

8.0 to 10.0 23 0.50 TV

10.5 to 12.0 16 14

12.5 to 14.0 40 15

14.5 to 16.0 58 30

16.5 to 18.0 44 13 12

18.5 to 20.0 46 16

20.5 to 22.0 50/1''

22.0 to 24.0

24.0 to 26.0 45 0.60 TV

26.0 to 28.0 36  80  30 50 CH 92 0.75 TV

28.0 to 30.0 33 89 0.68 UU

30.0 to 32.0 35 0.25 TV

32.0 to 34.0 38 0.40 TV

34.0 to 36.0 37 0.50 TV

36.0 to 38.0 37  53  23 30 CH 86 0.40 TV

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

FILE NAME: AHF23-021-01.GPJ

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/10/2023

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

Peach Creek Environmental Park- Perimeter Slurry Wall
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SW-2 38.5 to 40.0 25 25

40.5 to 42.0 26 28

SW-3 0.0 to 2.0 17

2.0 to 4.0 17  39  16 23 SC 43 1.50 TV

4.0 to 6.0 18 0.50 TV

6.0 to 8.0 17  47  17 30 SC 38 1.25 TV

8.0 to 10.0 23 1.50 PP

10.0 to 12.0 17 1.75 PP

12.0 to 14.0 19 0.50 TV

14.5 to 16.0 21 17

16.5 to 18.0 27 14 19

18.5 to 20.0 65 17

20.5 to 22.0 50/1" 9 GW 4

23.0 to 25.0

25.0 to 27.0 45 0.70 TV

27.0 to 29.0 41 0.75 TV

29.0 to 31.0 41  95  31 64 CH 94 0.90 TV

32.0 to 34.0 35 0.50 TV

34.0 to 36.0 27  40  16 24 0.50 TV

36.0 to 38.0 28 0.40 TV

38.5 to 40.0 26 19

40.5 to 42.0 32 24

SW-4 0.0 to 2.0 17

2.0 to 4.0 18  43  15 28 CL 52 0.80 TV

4.0 to 6.0 18 0.90 TV

6.0 to 8.0 18 1.25 TV

8.0 to 10.0 18 1.50 TV

10.0 to 12.0 1.25 PP

12.0 to 14.0 16  51  18 33 SC 33 0.70 TV

13.0 9

14.5 to 16.0 22

16.0 to 18.0 16

18.0 to 28.0

28.0 to 30.0 34 1.00 TV

30.0 to 32.0 41 1.00 TV

32.0 to 34.0 0.63 PP

32.5 20  29  14 15 SC 47

34.0 to 36.0 27 0.40 TV

35.0 to 36.0 23  28  14 14 0.08 TV

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

FILE NAME: AHF23-021-01.GPJ

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/10/2023

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

Peach Creek Environmental Park- Perimeter Slurry Wall
Forest Service Road 201 and Kirby Lane
San Jacinto County, Texas

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

FIGURE 29b

PROJECT NO. AHF23-021-01



SW-4 36.0 to 37.0 18

38.0 to 40.0 37 17

SW-5 0.0 to 2.0 16

2.0 to 4.0 18 1.00 TV

4.0 to 6.0 18  46  17 29 SC 47 1.25 TV

6.0 to 8.0 18  43  17 26 SC 114 30 0.69 UC

8.0 to 10.0 18 0.40 TV

10.0 to 12.0 17

12.5 to 14.0 21 21

14.5 to 16.0 26 17

16.5 to 18.0 50/5" 14 7

18.0 to 26.0 17

26.0 to 28.0 38 0.50 TV

28.0 to 30.0 23  38  16 22 CL 59 0.80 TV

30.0 to 32.0 41 0.80 TV

32.0 to 34.0 30 0.50 TV

34.0 to 36.0 27  42  16 26 0.50 TV

36.5 to 38.0 41 18

38.5 to 40.0 50/1" 17

SW-6* 0.0 to 2.0 15 22

2.0 to 4.0 19  28  15 13 1.00 PP

4.0 to 6.0 19 2.00 PP

6.0 to 8.0 29 105 34 0.62 UC

8.0 to 10.0 18 5 1.50 PP

10.5 to 12.0 84 18

12.5 to 14.0 25 18 12

14.5 to 16.0 49 14 5

16.0 to 18.0

18.5 to 20.0 56 13

20.5 to 22.0 43 13

22.5 to 24.0 15 28  92  26 66 SC 43

24.5 to 26.0 25 47 96

26.0 to 28.0 0.38 PP

28.0 to 30.0 23 1.00 PP

30.5 to 32.0 32  70  23 47 CH 75

32.5 to 34.0 21 27

34.5 to 36.0 14 32 74

36.5 to 38.0 43 19

38.5 to 40.0 55 19

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

FILE NAME: AHF23-021-01.GPJ

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/10/2023

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

Peach Creek Environmental Park- Perimeter Slurry Wall
Forest Service Road 201 and Kirby Lane
San Jacinto County, Texas

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

FIGURE 29c

PROJECT NO. AHF23-021-01



SW-7 0.0 to 2.0 14 34

2.0 to 4.0 19 0.30 TV

4.0 to 6.0 19  43  16 27 111 0.70 UC

6.0 to 8.0 17 1.25 TV

8.0 to 10.0 17  42  19 23 SC 39 2.25 PP

10.0 to 12.0 16 0.30 TV

12.5 to 14.0 24 21 13

14.5 to 16.0 28 21

16.5 to 18.0 11 19  47  16 31 1.25 TV

18.5 to 20.0 50/5" 10 9

21.0 to 25.0

25.0 to 26.0

26.0 to 28.0 45  99  38 61 CH 79 99 0.57 UU

28.0 to 30.0 43 1.00 PP

30.0 to 32.0 37 92 1.00 PP

32.0 to 34.0 26 0.90 TV

34.0 to 36.0 28 1.00 TV

36.5 to 38.0 16 30 80 0.10 TV

38.5 to 40.0 26 23

40.5 to 42.0 47 21

SW-8 0.0 to 2.0 15 31

2.0 to 4.0 11

4.0 to 6.0 16  31  14 17 SC 41 1.00 PP

6.0 to 8.0 15 0.75 PP

8.0 to 10.0 15 117 7 0.24 UC

10.0 to 12.0 18 16 0.50 PP

12.5 to 14.0 39 23

14.5 to 16.0 63 15 7

16.5 to 18.0 58 21

18.5 to 20.0 39 17 6

20.5 to 22.0 30 27

22.5 to 24.0 28 28

24.5 to 26.0 40 25 SP 4

26.5 to 28.0 9 53  94  28 66 CH 97

28.0 to 30.0 46 78 0.60 UU

30.0 to 32.0 42 1.00 PP

32.0 to 34.0 43  91  34 57 1.13 PP

34.0 to 36.0 38 85 1.25 PP

36.0 to 38.0 28 1.25 PP
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SW-8 38.0 to 40.0

40.5 to 42.0 50/4" 17

SW-9* 0.0 to 2.0 18

2.0 to 4.0 14

4.0 to 6.0 14 NP SM 19

6.0 to 8.0 17 0.30 TV

8.0 to 10.0 16  26  13 13 SC 20 0.20 TV

10.0 to 12.0 17 0.50 TV

12.5 to 14.0 72 15

14.5 to 16.0 69 20 NP 5

16.5 to 18.0 50/2" 12

18.5 to 20.0 50/3" 17 16

20.0 to 22.0

22.0 to 24.0

24.0 to 26.0

26.0 to 28.0

28.0 to 30.0

30.0 to 32.0

32.5 to 34.0 38  62  25 37 CH 61 0.50 TV

34.0 to 36.0 29  59  24 35 CH 76 0.88 PP

36.0 to 38.0 8 58 1.00 PP

38.5 to 40.0 48 18

40.5 to 42.0 50/4" 19

42.5 to 44.0 50/5" 20

SW-10 0.0 to 2.0 12

2.0 to 4.0 18 35

4.0 to 6.0 15 47 1.00 TV

6.0 to 8.0 15  41  16 25 CL 58 2.00 TV

8.0 to 10.0 15

10.5 to 12.0 68 13 21

12.5 to 14.0 49 18

14.5 to 16.0 53 21 8

16.5 to 18.0 39 15 8

18.5 to 20.0 50/2" 16

20.5 to 22.0 50/1" 13 6

22.0 to 24.0

24.0 to 26.0

26.0 to 28.0

28.0 to 30.0
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SW-10 30.0 to 32.0

33.0 to 35.0 43  82  30 52 CH 90 0.40 TV

35.0 to 37.0 80 1.00 PP

37.0 to 39.0 34 87 0.73 UU

39.0 to 41.0 37 0.10 TV

41.0 to 43.0 27 0.70 TV

43.5 to 45.0 24 19 9

45.5 to 47.0 29 20

SW-11 0.0 to 2.0 14 0.25 PP

2.0 to 4.0 17 38 0.25 PP

4.0 to 6.0 15 0.50 TV

6.0 to 8.0 18 42 1.50 TV

8.0 to 10.0 16  42  17 25 SC 41 1.50 TV

10.0 to 12.0 17 1.50 TV

12.0 to 14.0 18 1.50 TV

14.0 to 16.0 17 0.50 TV

16.0 to 18.0 16 0.20 TV

18.0 to 20.0 16 23 0.20 TV

20.5 to 22.0 50/3" 16 20

22.5 to 24.0 50/2" 14

24.5 to 26.0 50/1"

28.5 to 30.0 56 13

30.5 to 32.0 50/3" 18 11

32.5 to 34.0 50/2" 23

34.0 to 36.0

36.0 to 38.0

38.0 to 40.0

40.0 to 42.0

42.0 to 44.0

46.0 to 48.0 41  86  36 50 CH 98 0.70 TV

48.0 to 50.0 1.50 PP

50.0 to 52.0 1.50 PP

52.0 to 54.0 1.50 PP

54.5 to 56.0 37 17 14

56.5 to 58.0 43 21

SW-12 0.5 to 2.0 2 10

2.5 to 4.0 10 18

4.0 to 6.0 15 0.75 TV

6.0 to 8.0 16 2.00 TV
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SW-12 8.0 to 10.0 18  61  19 42 CH 55 2.50 TV

10.0 to 12.0 17 2.25 TV

12.0 to 14.0 14 1.25 TV

14.0 to 16.0 14 1.25 TV

16.5 to 18.0 49 10

18.5 to 20.0 42 13  18  12 6 SC-SM 14

20.5 to 22.0 10 22

22.5 to 24.0 16 17 NP SP-SM 5

24.5 to 26.0 4 15

26.0 to 28.0 18 0.75 TV

28.5 to 30.0 26 21

30.5 to 32.0 31 14

32.5 to 34.0 39 19 NP SP 0

34.5 to 36.0 28 15

36.5 to 38.0 8 35

38.5 to 40.0 2 31  33  14 19 SC 47

40.5 to 42.0 2 17

42.0 to 44.0 39 1.00 TV

44.0 to 46.0 9  97  32 65 CH 99 1.25 TV

46.0 to 48.0 40 82 0.46 UC

48.0 to 50.0 40 1.00 TV

50.0 to 52.0 40 1.00 TV

52.0 to 54.0 41 1.00 TV

54.0 to 56.0 44 0.75 TV

56.0 to 58.0 42 1.00 TV

58.0 to 60.0 42 0.75 TV

60.5 to 62.0 6 18

62.5 to 64.0 21 16

SW-13 0.0 to 2.0 3 10

2.0 to 4.0 5 17

4.0 to 6.0 17

6.0 to 8.0 19 111 2.19 UC

8.0 to 10.0 19  65  19 46 CH 56 2.00 TV

10.0 to 12.0 16 1.00 TV

12.0 to 14.0 15 1.50 TV

14.0 to 16.0 14 1.75 TV

16.0 to 18.0 14 0.50 TV

18.0 to 20.0 11 19 0.25 TV

20.0 to 22.0 22 16
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SW-13 22.0 to 24.0 19 15

24.0 to 26.0 24 21 NP SP-SM 11

26.0 to 28.0 30 11

28.0 to 30.0 14 11

30.0 to 32.0 25 17

32.0 to 34.0 34 13

34.0 to 36.0 11 15

36.0 to 38.0 17 17

38.0 to 40.0 8 44

40.0 to 42.0 39 1.00 TV

42.0 to 44.0 38 1.25 TV

44.0 to 46.0 37  95  33 62 CH 100 1.13 TV

46.0 to 48.0 39 1.00 TV

48.0 to 50.0 41 0.94 TV

50.0 to 52.0 43 0.63 TV

52.0 to 54.0 40 0.63 TV

54.0 to 56.0 40 1.25 TV

56.0 to 58.0 42 0.68 TV

58.0 to 60.0 41 0.68 TV

SW-14 0.0 to 2.0 10

2.0 to 4.0 12

4.0 to 6.0 15

6.0 to 8.0 16 0.50 TV

8.0 to 10.0 16  44  16 28 CL 51 0.75 TV

10.0 to 12.0 15 2.00 TV

12.0 to 14.0 14 0.80 TV

14.0 to 16.0 11 1.25 TV

16.0 to 18.0 12 1.25 TV

18.0 to 20.0 13 0.75 TV

20.5 to 22.0 11 18

22.5 to 24.0 20 21

24.5 to 26.0 21 19 NP 9

26.5 to 28.0 32 10

28.5 to 30.0 4 20  17  14 3 SM 18

30.5 to 32.0 2 29

32.5 to 34.0 5 16  19  14 5 SC-SM 15

34.5 to 36.0 2 48

36.0 to 38.0 42 0.75 TV

38.0 to 40.0 40  107  33 74 CH 100 1.00 TV
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SW-14 40.0 to 42.0 39 1.25 TV

42.0 to 44.0 37 1.25 TV

44.0 to 46.0 36 1.25 TV

46.0 to 48.0 40 1.00 TV

48.0 to 50.0 42 0.80 TV

50.0 to 52.0 38  73  26 47 CH 90 0.80 TV

52.0 to 54.0 42 0.62 TV

54.0 to 56.0 27

56.5 to 58.0 14 24

SW-15 0.5 to 2.0 6 11

2.5 to 4.0 5 13  18  11 7 SC-SM 49

4.0 to 6.0 13

6.0 to 8.0 14 0.50 TV

8.0 to 10.0 15 0.75 TV

10.0 to 12.0 15  35  13 22 CL 52 1.13 TV

12.0 to 14.0 13 0.75 TV

14.0 to 16.0 14 0.80 TV

16.0 to 18.0 12  35  13 22 SC 41 1.00 TV

18.0 to 20.0 12  23  15 8 SC 20

20.5 to 22.0 18 18

22.5 to 24.0 22 15

24.5 to 26.0 39 15

26.5 to 28.0 16 20 NP SP 5

28.5 to 30.0 27 20

30.5 to 32.0 26 19

32.5 to 34.0 22 23

34.5 to 36.0 28 17

36.5 to 38.0 24 18 NP SP 3

38.5 to 40.0 4 44

40.5 to 42.0 8 42

42.0 to 44.0 42  95  32 63 CH 99 0.75 TV

44.0 to 46.0 31  59  24 35 CH 79 1.00 TV

46.0 to 48.0 32 1.25 TV

48.0 to 50.0 34 0.25 TV

50.0 to 52.0 34 0.25 TV

52.5 to 54.0 17 27

SW-16 0.5 to 2.0 6 12

2.5 to 4.0 7 11  17  13 4 SC-SM 49

4.0 to 6.0 14 0.50 TV
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SW-16 6.0 to 8.0 16  43  14 29 CL 59 0.75 TV

8.0 to 10.0 15

10.0 to 12.0 16 1.50 TV

12.0 to 14.0 15 0.75 TV

14.0 to 16.0 15 1.00 TV

16.0 to 18.0 15 0.75 TV

18.0 to 20.0 13  23  14 9 SC 123 31 0.69 UC

20.5 to 22.0 17 14

22.5 to 24.0

24.5 to 26.0 19 22 NP SP-SM 7

26.5 to 28.0 16 17

28.5 to 30.0 30 13

30.5 to 32.0 30 8

32.5 to 34.0 21 9 NP GW-GM 11

34.5 to 36.0 27 16

36.5 to 38.0 17 22

38.5 to 40.0 27 17 NP SP 5

40.5 to 42.0 2 55  77  25 52 CH 92

42.0 to 44.0 45 0.75 TV

44.0 to 46.0 7  95  30 65 CH 95 0.75 TV

46.0 to 48.0 29 1.00 TV

48.0 to 50.0 32 0.50 TV

50.0 to 52.0 23 0.63 PP

52.5 to 54.0 5 25

SW-17 0.0 to 2.0 16

2.0 to 4.0 15 121 0.50 UU

4.0 to 6.0 14  37  14 23 CL 59 1.00 PP

6.0 to 8.0 15 2.25 PP

8.0 to 10.0 20 1.75 PP

10.0 to 12.0 15 1.50 PP

12.0 to 14.0 15 58 2.25 PP

14.0 to 16.0 14  32  12 20 1.75 PP

16.5 to 18.0 13 14 36

18.5 to 20.0 28 14

20.5 to 22.0 31 18

22.5 to 24.0 17 19

24.5 to 26.0 30 15 5

26.5 to 28.0 36 19

28.5 to 30.0 50/5" 19
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SW-17 30.5 to 32.0 50/4" 16

32.0 to 34.0

34.0 to 36.0

36.0 to 38.0

38.0 to 40.0

40.0 to 42.0

42.0 to 44.0 43 0.75 PP

44.0 to 46.0 37 92 1.00 TV

46.0 to 48.0 29  60  22 38 CH 74 1.00 PP

48.0 to 50.0 21 1.25 PP

50.5 to 52.0 43

52.5 to 54.0 51

SW-18 0.0 to 2.0 15

2.0 to 4.0 17 0.13 PP

4.0 to 6.0 14 2.25 PP

6.0 to 8.0 15  37  26 11 ML 56 2.25 PP

8.0 to 10.0 14 2.25 PP

10.0 to 12.0 14 115 1.06 UU

12.0 to 14.0 17  52  15 37 CH 58 2.25 PP

14.0 to 16.0 17 2.00 PP

16.0 to 18.0

18.0 to 20.0 16 1.50 PP

20.5 to 22.0 30 20

22.5 to 24.0 33 20 NP SM 14

24.5 to 26.0 45

26.5 to 28.0 50/2"

28.5 to 30.0 29

30.0 to 32.0

32.0 to 34.0

34.0 to 36.0

36.0 to 38.0

38.0 to 40.0

41.0 to 43.0 44 0.80 TV

43.0 to 45.0 42 0.85 UU

45.0 to 47.0 33  53  18 35 CH 88 1.25 TV

47.0 to 49.0 34 1.00 PP

49.0 to 51.0 33 1.25 PP

51.5 to 53.0 61 32

53.5 to 55.0 46 15
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SW-19 0.0 to 2.0 18

2.0 to 4.0 17 2.25 PP

4.0 to 6.0 17 2.25 PP

6.0 to 8.0

8.0 to 10.0 18 114 1.18 UU

10.0 to 12.0 16 2.25 PP

12.0 to 14.0 18 1.50 PP

14.0 to 16.0 19 1.25 PP

16.0 to 18.0 19 2.00 PP

18.5 to 20.0 19 22 15

20.5 to 22.0 33 16

22.5 to 24.0 27 23

24.5 to 26.0 50/2" 10 17

26.0 to 28.0

28.0 to 30.0

30.0 to 32.0

32.0 to 34.0

34.0 to 36.0

36.0 to 38.0

38.0 to 40.0 38  90  33 57 CH 95 0.75 PP

40.0 to 42.0 28  65  28 37 CH 84 1.00 PP

42.0 to 44.0 31 0.75 PP

44.0 to 46.0 29 0.75 PP

46.5 to 48.0 14 28  32  15 17 CL 65

48.5 to 50.0 23 25

50.5 to 52.0 25 22

SW-19B 0.5 to 2.0 7 8

2.5 to 4.0 11 12  34  12 22 SC 44

4.0 to 6.0 13

6.0 to 8.0 14

8.0 to 10.0 15

10.5 to 12.0 27 16

12.0 to 14.0 16  46  16 30 CL 57 1.50 TV

14.0 to 16.0 14 0.50 TV

16.0 to 18.0 15 1.75 TV

18.0 to 20.0 15 1.25 TV

20.5 to 22.0 30 16

22.5 to 24.0 20 21 NP SP-SM 5

24.5 to 26.0 18 22
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SW-19B 26.5 to 28.0 27 19

28.5 to 30.0 17 11

30.5 to 32.0 41 6 NP SW-SM 6

32.5 to 34.0 13 13

34.5 to 36.0 9 3

36.5 to 38.0 9 59

38.0 to 40.0 8  96  31 65 CH 93 1.00 TV

40.0 to 42.0 36 1.20 TV

42.0 to 44.0 27 1.00 TV

44.0 to 46.0 28 0.75 TV

46.0 to 48.0 24 0.50 PP

48.0 to 50.0 19 0.25 PP

50.5 to 52.0 14 20

SW-20* 0.0 to 2.0 16

2.0 to 4.0 18 1.25 PP

4.0 to 6.0 16 2.25 PP

6.0 to 8.0 16  42  17 25 2.00 PP

8.0 to 10.0 19 108 0.36 UU

10.0 to 12.0 19 1.75 PP

12.0 to 14.0 16 1.50 PP

14.0 to 16.0 15  44  16 28 SC 46 1.25 PP

16.0 to 18.0 15 1.25 PP

18.5 to 20.0 50/2"

20.5 to 22.0 50/3" 14 5

22.5 to 24.0 50/1" 1

24.0 to 26.0

26.0 to 28.0

28.0 to 30.0

30.0 to 32.0

33.5 to 35.0 50/2" 23

36.5 to 38.0 5

38.0 to 40.0 1.50 PP

40.5 to 42.0 7

42.5 to 44.0 4

43.0 27

44.0 to 46.0 0.25 PP

45.0 35 92 78 0.57 UU

46.0 to 48.0 0.50 PP

47.5 to 49.0 22 22 NP SM 43
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SW-20* 49.5 to 51.0 32 20

SW-20A 0.5 to 2.0 3 13

2.5 to 4.0 17 17

4.0 to 6.0 15

6.0 to 8.0 15

8.0 to 10.0 12

10.5 to 12.0 39 12

12.0 to 14.0 14  51  16 35 CH 56 1.25 TV

14.5 to 16.0 41 14

16.0 to 18.0 12 0.75 TV

18.5 to 20.0 41 13

20.5 to 22.0 30 17

22.5 to 24.0 67 12

24.5 to 26.0 30 20

26.5 to 28.0 35 18 NP SP-SM 5

28.5 to 30.0 54 14

30.5 to 32.0 37 17

32.5 to 34.0 31 16

34.5 to 36.0 16 15

36.5 to 38.0 5 47  91  27 64 CH 97 0.30 TV

38.0 to 40.0 35  86  26 60 CH 89 1.00 TV

40.0 to 42.0 34 0.82 TV

42.0 to 44.0 30 0.50 TV

44.0 to 46.0 35 0.50 TV

46.0 to 48.0 36 0.50 TV

48.0 to 50.0 31  55  18 37 CH 59 0.30 TV

SW-20B 0.0 to 2.0 16

2.5 to 4.0 6 20  20  12 8 SC 43

4.0 to 6.0 23 1.70 TV

6.0 to 8.0 20  57  18 39 CH 65 1.00 TV

8.0 to 10.0 15 0.75 TV

10.0 to 12.0 17 1.62 TV

12.0 to 14.0 13

14.0 to 16.0 14

16.5 to 18.0 35 13

18.5 to 20.0 19 16 NP SP-SM 9

20.5 to 22.0 21 13

22.5 to 24.0 22 11

24.5 to 26.0 18 23
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SW-20B 26.5 to 28.0 37 17

28.5 to 30.0 20 16

30.5 to 32.0 16 13

32.5 to 34.0 2 47  93  30 63 CH 74

34.0 to 36.0 39  94  29 65 CH 93 0.80 TV

36.5 to 38.0 10 38

38.0 to 40.0 33 0.75 TV

40.0 to 42.0 29  51  18 33 CH 76 0.50 TV

42.0 to 44.0 33 0.25 TV

44.0 to 46.0 35 0.38 TV

46.0 to 48.0 30 0.50 TV

48.0 to 50.0 24

SW-21 0.0 to 2.0 15

2.0 to 4.0 16 0.13 PP

4.0 to 6.0 15  35  15 20 SC 112 48 0.68 UU

6.0 to 8.0 17 1.50 PP

8.0 to 10.0 18 1.50 PP

10.0 to 12.0 14  31  15 16 SC 39 1.50 PP

12.0 to 14.0 16 1.50 PP

14.0 to 16.0

16.0 to 18.0 22 1.00 PP

18.0 to 20.0 13  34  14 20 SC 44 1.75 PP

20.0 to 22.0 14 1.00 PP

22.5 to 24.0 32 14

24.5 to 26.0 38 14 20

26.5 to 28.0 40 18

28.5 to 30.0 50/2"

30.0 to 32.0

32.0 to 34.0

34.0 to 36.0

36.0 to 38.0

38.0 to 40.0

40.0 to 42.0

43.0 to 45.0 38  90  33 57 0.75 TV

45.0 to 47.0 30 84 0.60 TV

47.0 to 49.0 42 0.50 PP

49.5 to 51.0 22 38

51.5 to 53.0 34 24

53.5 to 55.0 31 27
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SW-22 0.0 to 2.0 13

2.0 to 4.0 20 1.50 PP

4.0 to 6.0 19  36  5 31 SC 45 1.75 PP

6.0 to 8.0 22 1.75 PP

8.0 to 10.0 15 1.50 PP

10.0 to 12.0 15  39  21 18 SC 36 1.50 PP

12.0 to 14.0 17 1.75 PP

14.0 to 16.0 14 15 0.50 PP

16.0 to 18.0 14

18.5 to 20.0 24 20 13

20.5 to 22.0 38 25

22.5 to 24.0 41 23 4

24.5 to 26.0 50/5" 14

26.0 to 28.0

28.5 to 30.0 67 14 9

30.5 to 32.0 49 13

32.5 to 34.0 50/3" 15

34.0 to 36.0 33 0.45 UU

36.0 to 38.0 33  69  26 43 1.25 PP

38.0 to 40.0 34 1.00 TV

40.0 to 42.0 33 92 0.60 TV

42.0 to 44.0 41 1.00 PP

44.5 to 46.0 20 42

46.5 to 48.0 22 29

48.5 to 50.0
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CLAYEY SAND (SC), medium dense, gray and
reddish brown

-with roots from 0-ft to 2-ft

POORLY GRADED SAND with SILT (SP-SM),
medium dense to very dense, brown, with
gravel

CLAYEY SAND (SC), medium dense, brown
and gray, with gravel

FAT CLAY  (CH), very stiff, brown and gray,
with gravel

FAT CLAY with SAND (CH), stiff to hard,
brown

Boring terminated at a depth of about 40 ft.

NOTES:
Free water was encountered at a depth of

6-ft during drilling. The water level rose
to the 4-ft depth 15 minutes after the
initial reading.

Drilling delayed 15 minutes and second
reading obtained prior to implementing
mud-rotary drilling at 10-ft.

Upon boring completion, boring was
backfilled with bentonite grout.

Boring location was surveyed by Martin
Olson Survey Inc., and boring was drilled
at staked location.
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FAT CLAY  (CH), brown, with gravel

- light brown from 28 ft to 32 ft

Boring terminated at a depth of about 32 ft.
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SILTY SAND (SM), brown

CLAYEY SAND (SC), very dense, brown and
tan, with ferrous stains

-with few gravel from 10 ft to 12 ft

POORLY GRADED SAND with SILT (SP-SM),
very dense, gray, with gravel

SILTY SAND (SM), medium dense to very
dense, tan and brown, with gravel

SANDY FAT CLAY (CH), stiff, reddish brown,
with ferrous stains

CLAYEY SAND (SC), dense to very dense, tan

Boring terminated at a depth of about 44 ft.

NOTES:
Free water was encountered at a depth of

6-ft during drilling.
Drilling delayed 15 minutes and second

reading obtained prior to implementing
mud-rotary drilling at 10-ft.

Upon boring completion, boring was
backfilled with bentonite grout.

Boring location was surveyed by Martin
Olson Survey Inc., and boring was drilled
at staked location.
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SANDY FAT CLAY, light brown, with ferrous
stains

Boring terminated at a depth of about 34 ft.
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SILTY SAND with CLAY (SM), dark brown

SILTY CLAY (CL-ML),very stiff to hard tan and
brown, with ferrous stains and traces of
gravel to 8-ft

-tan and gray from 8-ft to 10-ft

SANDY LEAN CLAY (CL), very stiff, gray, with
ferrous stains

CLAYEY SAND (SC), gray, with ferrous stains

POORLY GRADED SAND with SILT (SP-SM),
very dense, brown

-with gravel from 20-ft to 35-ft

SAND, brown, with multicolored pea gravel

SILTY CLAY (CL - ML), stiff, brown, with
traces of SILT

SILTY SAND (SM), medium dense to dense,
brown

Boring terminated at a depth of about 51 ft.

NOTES:
Free water was encountered at a depth of

18 ft during drilling.
Drilling delayed 15 minutes and second

reading obtained prior to implementing
mud-rotary drilling at 18 ft.

Upon boring completion, boring was
backfilled with bentonite grout.

Boring location was surveyed by Martin
Olson Survey Inc., and boring was drilled
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     at staked location.
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SILTY SAND with CLAY (SM), yellowish, light
gray, with roots

SANDY LEAN CLAY (CL), reddish brown and
light gray, with ferrous nodules and some
gravel

CLAYEY SAND (SC), medium dense to dense,
light gray, with ferrous stains and gravel

- reddish brown and light gray from 8-ft to
14-ft

SILTY SAND (SM),medium dense to dense,
light gray, with ferrous stains

SAND, loose to medium dense, light tan,
with SILT

-with gravel from 30-ft to 36.5-ft

SANDY LEAN  CLAY (CL), light brown, with
traces of SAND

SILTY SAND (SM), tan and light brown

Boring terminated at a depth of about 51.5
ft.

NOTES:
Free water was encountered at a depth of

21 ft during drilling. The water level 
rose to the 19.5 ft depth 15 minutes after 
initial reading. 

Drilling delayed 15 minutes and second 
reading obtained prior to implementing 
mud-rotary drilling at 21 ft.
Upon boring completion, boring was 
backfilled with bentonite grout.
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Geotechnical-Engineering Report

Geotechnical Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the 
specific needs of their clients. A geotechnical-engineering 
study conducted for a civil engineer may not fulfill the needs of 
a constructor — a construction contractor — or even another 
civil engineer. Because each geotechnical- engineering study 
is unique, each geotechnical-engineering report is unique, 
prepared solely for the client. No one except you should rely on 
this geotechnical-engineering report without first conferring 
with the geotechnical engineer who prepared it. And no one 
— not even you — should apply this report for any purpose or 
project except the one originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on  
a geotechnical-engineering report did not read it all. Do  
not rely on an executive summary. Do not read selected 
elements only.

Geotechnical Engineers Base Each Report on  
a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific 
factors when establishing the scope of a study. Typical factors 
include: the client’s goals, objectives, and risk-management 
preferences; the general nature of the structure involved, its 
size, and configuration; the location of the structure on the 
site; and other planned or existing site improvements, such as 
access roads, parking lots, and underground utilities. Unless 
the geotechnical engineer who conducted the study specifically 
indicates otherwise, do not rely on a geotechnical-engineering 
report that was:
•	 not prepared for you;
•	 not prepared for your project;
•	 not prepared for the specific site explored; or
•	 completed before important project changes were made.

Typical changes that can erode the reliability of an existing 
geotechnical-engineering report include those that affect: 
•	 the function of the proposed structure, as when it’s changed 

from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

•	 the elevation, configuration, location, orientation, or weight 
of the proposed structure;

•	 the composition of the design team; or
•	 project ownership.

As a general rule, always inform your geotechnical engineer 
of project changes—even minor ones—and request an 

assessment of their impact. Geotechnical engineers cannot 
accept responsibility or liability for problems that occur because 
their reports do not consider developments of which they were 
not informed.

Subsurface Conditions Can Change
A geotechnical-engineering report is based on conditions that 
existed at the time the geotechnical engineer performed the 
study. Do not rely on a geotechnical-engineering report whose 
adequacy may have been affected by: the passage of time; 
man-made events, such as construction on or adjacent to the 
site; or natural events, such as floods, droughts, earthquakes, 
or groundwater fluctuations. Contact the geotechnical engineer 
before applying this report to determine if it is still reliable. A 
minor amount of additional testing or analysis could prevent 
major problems.

Most Geotechnical Findings Are Professional 
Opinions
Site exploration identifies subsurface conditions only at those 
points where subsurface tests are conducted or samples are 
taken. Geotechnical engineers review field and laboratory 
data and then apply their professional judgment to render 
an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may differ — sometimes 
significantly — from those indicated in your report. Retaining 
the geotechnical engineer who developed your report to 
provide geotechnical-construction observation is the most 
effective method of managing the risks associated with 
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent 
recommendations included in your report. Confirmation-
dependent recommendations are not final, because 
geotechnical engineers develop them principally from 
judgment and opinion. Geotechnical engineers can finalize 
their recommendations only by observing actual subsurface 
conditions revealed during construction. The geotechnical 
engineer who developed your report cannot assume 
responsibility or liability for the report’s confirmation-dependent 
recommendations if that engineer does not perform the 
geotechnical-construction observation required to confirm the 
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject 
to Misinterpretation
Other design-team members’ misinterpretation of 
geotechnical-engineering reports has resulted in costly 

Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.



problems. Confront that risk by having your geotechnical 
engineer confer with appropriate members of the design team 
after submitting the report. Also retain your geotechnical 
engineer to review pertinent elements of the design team’s 
plans and specifications. Constructors can also misinterpret 
a geotechnical-engineering report. Confront that risk by 
having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing geotechnical 
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs 
based upon their interpretation of field logs and laboratory 
data. To prevent errors or omissions, the logs included in a 
geotechnical-engineering report should never be redrawn 
for inclusion in architectural or other design drawings. Only 
photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and 
Guidance
Some owners and design professionals mistakenly believe they 
can make constructors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. 
To help prevent costly problems, give constructors the 
complete geotechnical-engineering report, but preface it with 
a clearly written letter of transmittal. In that letter, advise 
constructors that the report was not prepared for purposes 
of bid development and that the report’s accuracy is limited; 
encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of 
information they need or prefer. A prebid conference can also 
be valuable. Be sure constructors have sufficient time to perform 
additional study. Only then might you be in a position to 
give constructors the best information available to you, 
while requiring them to at least share some of the financial 
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and constructors fail to 
recognize that geotechnical engineering is far less exact than 
other engineering disciplines. This lack of understanding 
has created unrealistic expectations that have led to 
disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include 
a variety of explanatory provisions in their reports. Sometimes 
labeled “limitations,” many of these provisions indicate where 
geotechnical engineers’ responsibilities begin and end, to help 

others recognize their own responsibilities and risks. Read 
these provisions closely. Ask questions. Your geotechnical 
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform 
an environmental study differ significantly from those used to 
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental 
findings, conclusions, or recommendations; e.g., about 
the likelihood of encountering underground storage tanks 
or regulated contaminants. Unanticipated environmental 
problems have led to numerous project failures. If you have not 
yet obtained your own environmental information,  
ask your geotechnical consultant for risk-management 
guidance. Do not rely on an environmental report prepared for 
someone else.

Obtain Professional Assistance To Deal  
with Mold
Diverse strategies can be applied during building design, 
construction, operation, and maintenance to prevent 
significant amounts of mold from growing on indoor surfaces. 
To be effective, all such strategies should be devised for 
the express purpose of mold prevention, integrated into a 
comprehensive plan, and executed with diligent oversight by a 
professional mold-prevention consultant. Because just a small 
amount of water or moisture can lead to the development of 
severe mold infestations, many mold- prevention strategies 
focus on keeping building surfaces dry. While groundwater, 
water infiltration, and similar issues may have been addressed 
as part of the geotechnical- engineering study whose findings 
are conveyed in this report, the geotechnical engineer in 
charge of this project is not a mold prevention consultant; 
none of the services performed in connection with the 
geotechnical engineer’s study were designed or conducted for 
the purpose of mold prevention. Proper implementation of the 
recommendations conveyed in this report will not of itself be 
sufficient to prevent mold from growing in or on the structure 
involved. 

Rely, on Your GBC-Member Geotechnical Engineer 
for Additional Assistance
Membership in the Geotechnical Business Council of the 
Geoprofessional Business Association exposes geotechnical 
engineers to a wide array of risk-confrontation techniques 
that can be of genuine benefit for everyone involved with 
a construction project. Confer with you GBC-Member 
geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org

Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,  
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document  

is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use  
this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that so uses this document without  

being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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