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1.0 INTRODUCTION 
 

The Texas Municipal Power Agency (TMPA) retained Amec Foster Wheeler Environment & 

Infrastructure, Inc. (Amec Foster Wheeler) to perform stability assessment of the ash and 

scrubber sludge (SSP) ponds or Coal Combustion Residuals (CCR) Units located within the 

premises of their power plant located at 12824 FM 244 Road in Anderson, Texas. The TMPA is 

required by the Environmental Protection Agency (EPA) to periodically submit the results stability 

assessments of their CCR Units to meet the EPA’s federal CCR Rule. 

 

This report is submitted pursuant to a geotechnical study completed by Amec Foster Wheeler for 

the TMPA. 

 

2.0 PURPOSE 
 

The scope of services for this project included the following tasks: 

 

1. Research and review existing reports, design and construction documents 

2. Determine the various soil profile components at the existing pond locations;  

3. Define the engineering characteristics of the subsurface materials encountered;  

4. Observe the groundwater conditions at the site; and 

5. Conduct analyses to obtain: 

• The calculated static factor of safety under the long-term, maximum storage pool loading 

condition, which must equal or exceed 1.50. 

• The calculated static factor of safety under the maximum surcharge pool loading condition, 

which must equal or exceed 1.40. 

• The calculated seismic factor of safety must equal or exceed 1.00. 

 

6. Summarize the embankments stability analysis results and present findings in a 

geotechnical investigation report. 

 

This report also briefly outlines the testing procedures and describes the site and subsurface 

conditions. 

 

3.0 SOIL STUDY 
 

3.1 Previous Explorations 
 

An existing geotechnical exploration completed by National Soil Services, Inc. between 1976 and 

1977 was reviewed and out of eighty eight (88) borings completed in the general power plant 

area, seven borings, Borings No B-68, B-70 and B-74 through B-78, with depths of 25 to 45 feet 

below grade were used due to their proximity to the ash pond location.  
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Other geotechnical existing exploration used was performed by Soils Mechanics, Inc. in 1983.  

This geotechnical exploration included 7 borings with depths reported to be 50 feet below the top 

of the SSP embankments.  

 

Boring Location plans, Boring logs, coordinates, and surface elevations for these borings are 

located in Appendix B. The boring logs are provided for information purposes and as an overview 

of previous site exploration activities at the disposal areas. 

 

3.2 Subsurface Exploration 
 

Ten exploratory borings were advanced at the site to depths of about 38.5 to 50 feet below existing 

grades.  The test borings were completed using a CME-75 truck-mounted drill rig equipped with 

3¼ inch I.D. hollow stem augers.  Standard penetration testing was completed at selected 

intervals in the borings.  During the field study, the soils encountered were examined, visually 

classified and logged.  Results of the field study are presented in Appendix A, which includes a 

brief description of drilling and sampling equipment and procedures, site plan showing the boring 

locations and logs of the test borings.  

 

The boring logs and related information included in this report are indicators of subsurface 

conditions only at the specific locations and times noted.  Subsurface conditions at other locations 

on the subject site may differ from conditions that were encountered at the locations sampled. 

 

3.3 Laboratory Analysis 
 

To aid in soil classification and evaluation of  the engineering shear strength and unit weight 

properties of the soil, selected samples were tested for moisture content, Atterberg limits, particle 

size distribution, Direct Shear and Unconfined Compression tests.  Laboratory tests were 

performed in general accordance with test standards ASTM D2216, ASTM D4318, ASTM D422 

and ASTM D2166.  The results of the moisture testing, Atterberg limits and particle distribution 

test are shown on the boring logs presented in Appendix A. 

 

The soils encountered during the field study were classified in general accordance with the Unified 

Soil Classification System.  The soil classification symbols appear on the boring logs and are 

briefly described in Appendix A. 

 

4.0 SITE CONDITIONS & GEOTECHNICAL PROFILE 
 

4.1 Site Conditions 
 

The project site consists of the ash and scrubber sludge ponds located in the Southeastern 

quadrant of the plant site.  Based on available topographic information, at the time of our field 

study the site slopes from approximate elevation (El.) 280 feet above mean sea level (MSL), at 
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the top of the embankments of the SSP, toward the northeast at the shore of the Gibbons Creek 

Reservoir at El. 247 feet MSL, approximately. 

 

A railroad track surrounds the ash pond at about El 260 feet MSL.  The bottom of the ash pond is 

estimates at El 250 feet MSL.  Also the bottom of the SSP is estimates at EL 260 feet MSL.  

 

From observations performed by Amec Foster Wheeler’s representatives it was noted that the 

site was covered by native grasses and that some areas presented erosion where bare soil spots 

were encountered, primarily around the ash pond. 

 

It was observed that overgrown vegetation was present within the retained areas of the ash pond. 

 

Per historical documents reviewed as part of this assessment, it is our understanding that the 

bottom of the ash pond lies at El 250 feet MSL with 20 feet high embankments.  Similarly the 

bottom of the SSP lies at El. 260 with 20 feet high embankments. 

 

We understand that the ash pond and the SSP are used for handling water that has been in 

contact with or transported bottom ash.  The volume of ash is greatly diminished since the plant 

switched from the nearby lignite coal to Powder River Basin Coal.  There will not be a significant 

amount of additional ash fines added to either pond.  The water level in each pond is controlled 

and excess water is discharged under the facility’s NPDES permit. Consequently the permanent 

pool elevation at the ash pond and the SSP are expected to be approximately at El. 266 and 276 

feet MSL. 

 

From historical records it was found that the slopes of the embankments were designed to be 1V 

to 3H, (schematic: Sections Site-Grading, Job No. GC-1022 Rev A by Tippet & Gee, Inc.)  

 

4.2 Regional Geology  
 

Regional geologic mapping indicates that the site is underlain by the Wellborn (Ewb) geologic 

formation. The Wellborn Formation is comprised of fine to very fine, glauconitic, quartz sand 

interbedded with brown, lignitic clay and lignite, with abundant fossil wood and imprints of marine 

megafossils.  This is the formation in which the Gibbons Creek power plant is located as well as 

the new Brazos Valley Solid Waste Management Agency municipal landfill. 
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Figure 1. Geologic Map. Gibbons Creek power plant is located on top of the Wellborn formation (Ewb) 

 

4.3 Seismic Zone 
 

Based on the 2015 NEHRP provisions Site Class Definitions, in our opinion the site soils can be 

characterized as Site Class E, described as soft clay soil for the top 100 feet of the site profile.  

The Mapped Spectral Response Acceleration at Short Periods and 1-Second Periods, Ss and 

S1, as shown below, are calculated through the United States Geological Survey’s (USGS) 

Seismic Hazard Curves and Uniform Hazard Response Spectra program according to the 2015 

NEHRP provisions.  

 

Ss = 0.068 g 

S1 = 0.041 g 

 

The seismic event with a 2% probability of exceedance in 50 years, equivalent to a return period 

of approximately 2500 years is shown on the U.S. Geological Survey (USGS seismic hazard map 

included in the appendix of this report. Based on review of this map, the dikes at this site should 

be evaluated with a lateral seismic acceleration of not more than 0.04g. 

  
 

Project Site 

EQUUS XP
Typewritten Text
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4.4 Geotechnical Profile 
 

Ash Pond Embankments Area 

 

As the exploratory borings indicate, Fill material was encountered in all the borings drilled around 

the ash pond from the surface to a depth that ranged between 2 to 18 feet below existing grade 

(BEG).  The fill material was heterogeneous in nature and included, in decreasing frequency of 

appearance: Sandy Fat Clay, Clayey Sand, Silty Sand, Fat Clay Sandy Lean Clay and Fly Ash.  

Based on laboratory testing results, the fraction passing the No 200 sieve in the cohesive and 

granular materials ranged between 59 and 73 percent, and between 24 and 47 percent, 

respectively. The cohesive material had a Liquid Limit between 45 and 88 and Plasticity Indices 

between 23 and 38. The encountered cohesive materials had a very stiff to hard consistency while 

in granular materials Standard Penetration Tests (SPT) revealed medium to dense relative 

density.  

 

Below the Fill material, naturally deposited soils were encountered to a depth of about 40 feet 

BEG, the maximum depth explored in the ash pond area. The soils encountered in Borings LB-

01 and to LB-03 were predominantly granular. The fraction passing the No 200 sieve in these 

soils ranged between 23 and 34 percent.  SPTs indicated very dense relative density. 

 

Borings LB-02 and LB-04 to 06 encountered mostly cohesive soils with different amounts of sand.  

Based on laboratory testing results, the fraction passing the No 200 sieve in the cohesive 

materials ranged between 55 and 96 percent. The cohesive soils had a Liquid Limit between 45 

and 67 and Plasticity Indices between 18 and 30. Pocket Penetrometer and SPT values revealed 

that the encountered cohesive materials had a hard consistency. 

 

Scrubber Sludge Pond (SSP) Embankments Area 

 

Fill material was encountered in all the borings drilled around the SSP from the surface to a depth 

that ranged between 8 to 10 feet BEG.  The fill material was heterogeneous in nature and 

included: Gravel, Clayey Sand, Sandy Fat Clay, and Sandy Clayey Silt.  Based on laboratory 

testing results, the fraction passing the No 200 sieve in the cohesive and granular materials 

ranged between 53 and 67 percent, and between 25 and 33 percent, respectively. The cohesive 

material had a Liquid Limit between 66 and 90 and Plasticity Indices between 37 and 39. The 

encountered cohesive materials had a stiff to hard consistency while in granular materials 

Standard Penetration Tests (SPT) revealed medium dense relative density.  

 

Below the Fill material, naturally deposited, cohesive soils were encountered to a depth of about 

48 feet BEG.  Based on laboratory testing results, the fraction passing the No 200 sieve in the 

cohesive materials ranged between 55 and 96 percent. The cohesive soils had a Liquid Limit 

between 45 and 67 and Plasticity Indices between 18 and 30. Pocket Penetrometer and SPT 

values revealed that the encountered cohesive materials had a stiff to hard consistency. 
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The soils encountered in below the cohesive soils were predominantly sand and silts to a depth 

of 50 feet BEG, the maximum depth explored in the SPP area. The fraction passing the No 200 

sieve in these soils ranged between 23 and 72 percent.  SPTs indicated the soils had a very 

dense relative density. 

 

The descriptions for relative density are based on grain size and standard penetration tests as 

detailed in “Terminology Used to Describe the Relative Density, Consistency or Firmness of Soil” 

in Appendix A of this report. 

 

4.5 Groundwater Conditions 
 

Water level observations were made during and after the completion of drilling activities. Based 

upon the available information, it appears that the groundwater level at the ash pond at the time 

of the field exploration was as shallow as 4.5 feet below existing grade in boring LB-6.  Similarly, 

the groundwater level at the SSP at the time of the field exploration was as shallow as 16.5 feet 

below existing grade in boring LB-10. Groundwater seepage was encountered at depths between 

12 to 30 feet below existing grade. Groundwater observations, taken during the course of field 

activities, may be viewed in the Appendix on individual boring logs. It should be noted that 

groundwater level fluctuations may occur due to seasonal and climatic variations, alteration of 

drainage patterns, leaking utilities, land usage, and ground cover.   

 

 

5.0 SLOPE STABILITY ANALYSES 
 

5.1  Modeling 
 

General.  Using soil parameters derived from the results of laboratory testing and/or correlations 

with other applicable empirical relationships, and the slope geometry, the embankment of the 

detention ponds were simulated using SLOPE/W analytical slope stability software, produced by 

GEO-SLOPE INTERNATIONAL. SLOPE/W uses various modeling and slope stability analytical 

techniques to determine factors of safety for probable failure planes, under various conditions. 

 

Methods of evaluation used within SLOPE/W are considered limited equilibrium methods of 

analysis, meaning that each individual shear plane is evaluated to determine the resulting shear 

stress at the point of failure. Factors of safety for slope stability analyses are computed as a ratio 

of the total resisting shear strength of the soil mass and the mobilized shear stress acting on the 

failing soil mass. For the purposes of this evaluation the Modified Bishop Method of analysis, 

which analyzes circular failure planes through the slope, was utilized.  The Modified Bishop 

Method is a simplified analysis method that is suitable for clayey soil profiles. 

 

Models used to evaluate the stability of the embankment slope were derived based on the 

geometry described herein and results of field and laboratory testing. Three scenarios were 

evaluated for each of the pond embankments:  
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• Long-term, maximum storage pool loading condition (a drained shear case), which must 

equal or exceed 1.50. 

• The maximum surcharge pool loading condition (an undrained shear case), which must 

equal or exceed 1.40. 

• The seismic factor of safety (an undrained shear case) must equal or exceed 1.00. 

  

A description of each of these conditions is provided below. 

 

Based on the design information provided by the client’s representative, two (2) sections (Sections 

A-A’ and D-D’) of the proposed embankment expansion were input as model parameters. Section 

A-A’ represents the most critical embankment in the ash pond, and Section D-D’ represents the 

most critical embankment in the SSP. Location of these analysis sections is shown in Appendix 

C. 

 

Long-term, maximum storage pool loading condition.  This scenario models the long-term 

stability of the embankment once a consistent seepage condition has developed under a 

continued maximum pool level. Typically, the long-term seepage condition is evaluated based on 

a phreatic surface originating at the highest pool elevation and terminating at the embankment’s 

downstream toe. Effective stress conditions (i.e. drained shear strength) are used to evaluate 

long-term, drained conditions.  

 

The maximum surcharge pool loading condition.  This scenario models the stability of the 

embankment when the maximum pool level at top of embankment is suddenly reached after 

heavy rains or flooding. Since the modeled embankments, will have a phreatic level that has 

reached equilibrium during the long-term maximum storage pool case, and will not be in 

equilibrium with the flooding surcharge pool. Consequently, its surface is modeled at average 

phreatic levels (obtained from monitoring wells) flowing to each embankment’s downstream toe, 

and surcharge water is modeled as a hydraulic surcharge. Total stress conditions (undrained 

shear) are used to evaluate, sudden undrained loading conditions. 

 

Steady State Seepage Condition with Seismic Forces.  The steady state seepage condition is 

also evaluated for stability coinciding with a seismic event. In order to evaluate the impact of 

seismic forces on the embankments, a pseudo-static analysis of the slope, using simulated site-

specific peak ground accelerations, was conducted. Peak ground acceleration obtained from the 

USGS National Seismic Hazard Mapping Project website (http://geohazards.cr.usgs.gov/eq/). 

Based on the aforementioned survey data (compiled in 2009), the anticipated peak ground 

acceleration of 0.02g occurs for 2 percent probability of exceedance in about 50 years.  

 

Soil Parameters.  Shear strength parameters used during this analysis were either derived 

empirically from the results from published correlations between field standard penetration testing 

(SPT) and soil index properties, or assumed based on prior laboratory testing. Inferred properties 

represent lower bound or average shear strength as derived from field penetration testing and 
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laboratory analysis. As mentioned, both undrained and drained soil properties were determined 

for the purposes of these analyses. The following table provides a summary of soil parameters 

utilized in the analyses described herein. Stability analyses are provided in the Appendix for 

additional review. 

 

West Bank Embankment Ash Pond 

Long Term Max Pool Conditions 

Material Type Model gggg (pcf) C’ or Su (psi) Φ’ or Φu 

Fill Sandy Lean Clay Mohr-Coulomb 120 6 17 

Sandy Lean Clay Mohr-Coulomb 120 2 16 

Fat Clay Lignitic Mohr-Coulomb 120 6 7 

Lean Clay Lignitic Mohr-Coulomb 120 6 16 

Lignite Mohr-Coulomb 84 3 17 

Clayey Sand Mohr-Coulomb 110 0 25 

 

Short term Max Pool Conditions 

Material Type Model gggg (pcf) C’ or Su (psi) Φ’ or Φu 

Fill Sandy Lean Clay Undrained (Phi=0) 120 1,000 0 

Sandy Lean Clay Undrained (Phi=0) 

120 4,500 0 

Lean Clay Lignitic Undrained (Phi=0) 120 4,500 0 

Lignite Mohr-Coulomb 84 3 17 

Clayey Sand Mohr-Coulomb 110 0 25 

 

South Bank Embankment SSP 

Long Term Max Pool Conditions 

Material Type Model gggg (pcf) C’ or Su (psi) Φ’ or Φu 

[Fill] Gravel Base Undrained (Phi=0) 110 1000 0 

[Fill] Sandy Fat Clay I Mohr-Coulomb 120 6 20 

[Fill] Clayey Sand Mohr-Coulomb 110 0 25 

Sandy Fat Clay I Mohr-Coulomb 120 6 20 

Silty Sand Mohr-Coulomb 84 0 27 

 

 

 

 

120 2,750  0 

Fat Clay Lignitic Undrained (Phi=0) 
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Short term Max Pool Conditions 

Material Type Model gggg (pcf) C’ or Su (psi) Φ’ or Φu 

[Fill] Gravel Base Undrained (Phi=0) 110 4000 0 

[Fill] Sandy Fat Clay I Undrained (Phi=0) 120 1250 0 

[Fill] Clayey Sand Mohr-Coulomb 110 0 25 

Sandy Fat Clay I Undrained (Phi=0) 120 2000 0 

Silty Sand Mohr-Coulomb 84 0 27 

 

5.2  Summary of Findings 

 
A summary of the final slope stability factors of safety for each of the plan sections (Sections A-A’ 

and D-D’) for the various categories analyzed is provided below. Graphical representations of 

each analysis are included in the Appendix. 

 

SUMMARY OF STABILITY ANALYSES 

Section A-A’ 

Case 

Factor of Safety 

Comments 
Actual 

Minimum 

Acceptable 

Long-term, maximum storage 

pool loading condition 

 

1.5 1.5 

Drained or effective stress 

condition.  

Phreatic surface modeled to 

represent permanent pool level 

(267.0 ft MSL). 

The maximum surcharge pool 

loading condition 
6._ 1.4 

Undrained or total stress 

condition.  

Phreatic surface modeled to 

represent permanent pool level 

(270.0 ft MSL). 

Steady State with Seismic 2.9 1.0 

Pseudo-static analysis of Steady 

State Seepage condition, using 

site-specific peak ground 

accelerations (0.02g). 
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SUMMARY OF STABILITY ANALYSES 

Section D-D’ 

Case 

Factor of Safety 

Comments 
Actual 

Minimum 

Acceptable 

Long-term, maximum storage 

pool loading condition 

 

1.5 1.5 

Drained or effective stress 

condition.  

Phreatic surface modeled to 

represent permanent pool level 

(273.0 ft MSL). 

The maximum surcharge pool 

loading condition 
5.2 1.4 

Undrained or total stress 

condition.  

Phreatic surface modeled to 

represent permanent pool level 

(280.0 ft MSL). 

Steady State with Seismic 4.8 1.0 

Pseudo-static analysis of Steady 

State Seepage condition, using 

site-specific peak ground 

accelerations (0.02g). 

 

Based on the findings of this analysis, the evaluated embankments appear to be stable under all 

three (3) of the evaluated conditions for both Sections (A-A and D-D’) considered. Stable condition 

is deemed by having an actual factor of safety greater than the minimum allowable factor of safety. 

Minimum factors of safety are based on guidelines issued by the EPA regarding minimum factors 

of safety for embankment dams under similar conditions. 

 

Comments Regarding Factors of Safety.  The slope stability outputs provided by SLOPE/W, 

as seen in the Appendix, provides the failure surface with the lowest factor of safety. The actual 

analysis is constructed using hundreds of potential planes; however for analysis purposes and 

simplification of viewing, only the most critical plane is displayed.  

 

As listed in the previous table, reported factors of safety are only recorded to one (1) decimal 

place. For analysis purposes, as seen on the outputs provided in the Appendix, the calculated 

factor of safety is provided out to three (3) decimal places. It is imperative to understand that the 

model is a generalization of the situation present in the field. The purpose of using calculated 

factors of safety is to allow the program to differentiate between hundreds of potential failure 

planes. Given the nature of the constructed system and the assumptions made to model system, 

it is reasonable to limit the accuracy of the factor of safety to one (1) decimal place for evaluation 

purposes. 



 

APPENDIX A 
  



TEST DRILLING EQUIPMENT & PROCEDURES

SAMPLING PROCEDURES - Dynamically driven tube samples are usually obtained at selected
intervals in the borings by the ASTM D-1586 procedures.  In most cases, 2" O.D.samplers are used
to obtain the standard penetration resistance.  Undisturbed samples of firmer soil are often obtained
with 3" O.D. samplers lined with 2.42" I.D. brass rings.  The driving energy is generally recorded as
the number of blows of a 140 pound, 30-inch free fall drop hammer required to advance the
samplers in 6-inch increments.  However, in stratified soil, driving resistance is sometimes recorded
in 2 or 3-inch increments so that soil changes and the presence of scattered gravel or cemented
layers can be readily detected and the realistic penetration values obtained for consideration in
design.  These values are expressed in blows per foot on the logs.  Undisturbed sampling of softer
soil is sometimes performed with thin walled Shelby tubes (ASTM D-1587).  Where samples of rock
are required, they are obtained in NX diamond core drilling (ASTM D-2113). Tube samples are
labeled and placed in watertight containers to maintain field moisture contents for testing.  When
necessary for testing, larger bulk samples are taken from auger cuttings.

CONTINUOUS PENETRATION TESTS - Continuous penetration tests are performed by driving a 2"
O.D. blunt nosed penetrometer adjacent to or in the bottom of borings.  The penetrometer is
attached to 1-inch O.D. drill rods to provide clearance to minimize side friction so that penetration
values are recorded as the number of blows of a 140 pound, 30-inch free fall drop hammer required
to advance the penetrometer in one foot increments or less.

BORING RECORDS - Drilling operations are directed by our field engineer or geologist who
examines soil recovery and prepares boring logs.  Soil is visually classified in accordance with the
Unified Soil Classification System (ASTM D-2487), with appropriate group symbols being shown on
the logs.





TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY
CONSISTENCY, OR FIRMNESS OF SOIL

The terminology used on the boring logs to describe the relative density, consistency or firmness of
soil relative to the standard penetration resistance is presented below.  The standard penetration
resistance (N) in blow per foot is obtained by ASTM D-1586 procedure using 2" O.D., 1-inch I.D.
samplers.

RELATIVE DENSITY: Terms for description of relative density of cohesionless,
uncemented sand and sand-gravel mixtures.

N

0-4
5-10

11-30
31-50
50+

RELATIVE DENSITY

Very Loose
Loose

Medium Dense
Dense

Very Dense

RELATIVE CONSISTENCY: Terms for the description of clay which is saturated or near
saturation.

N

0-2

3-4

5-8

9-15

16-30

30+

RELATIVE CONSISTENCY

Very Soft

Soft

Medium Stiff

Stiff

Very Stiff

Hard

REMARKS

Easily penetrated several inches with fist.

Easily penetrated several inches with
thumb.

Can be penetrated several inches with
thumb moderate effort.

Readily indented with thumb but
penetrated only with great effort.

Readily indented with thumbnail.

Indented only with difficulty by thumbnail.

RELATIVE FIRMNESS: Terms for the descriptions of partially saturated and/or cemented
soil which commonly occurs in the Southwest including clay, cemented granular materials,
silt and silty and clayey granular soil:

N

0-4
5-8

9-15
16-30
31-50
50+

RELATIVE DENSITY

Very Soft
Soft

Moderately Firm
Firm

Very Firm
Hard



Note: Drawing not to scale 
Approximate Boring locations      B-1 

 

North 

 

FIGURE 1 
Site Plan 

Safety Factor Assessment of CCR units 
Gibbons Creek Steam Electric Station 

Anderson, Texas 
 

Amec Foster Wheeler Project No. 6706150060 
 

 

Drawn By:  Date: 

mjb                   10/17/2016   
 

Checked By: Drawing No.: 

                              6706150060 

 

 

 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-8 

B-7 
B-9 

B-10 



[FILL] SILTY SAND, gray, fine-grained
sand, trace roots.

[FILL] CLAYEY SAND, brown, fine-grained
sand, trace pebbles.

- yellowish brown from 4' to 8'.

- brown from 8' to 10'. very dark gray
inclusion - possibly top soil.

- light yellowish brown from 10' to 15'.

CLAYEY SILTY SAND, yellowish brown,
fine-grained sand, ferrous stains.

- no recovery. pushed Shelby tube and
encountered refusal, Shelby tube was bent.

CLAYEY SAND, yellowish brown,
fine-grained sand, ferrous stains
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CLAYEY SAND, yellowish brown,
fine-grained sand, ferrous stains

SILTY SAND, grayish brown, fine-grained.

Boring was terminated at 40 feet
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[FILL] SANDY SILTY CLAY, black,
fine-grained sand, trace roots. becomes
yellowish brown from 0.5' to 2', trace
ferrous stains.

[FILL] SANDY FAT CLAY, very stiff,
yellowish brown, trace pebbles.

- hard below 8'

SANDY FAT CLAY, medium stiff, dark
gray, very fine-grained sand, slightly platy.

SANDY LEAN CLAY, hard, dark gray, very
fine-grained sand, slightly platy.
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SANDY LEAN CLAY, hard, dark gray, very
fine-grained sand, slightly platy.

LIGNITE, hard, dry, dark brown, platy

Boring was terminated at 40 feet
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[FILL] FLY ASH, dark gray.

[FILL] CLAYEY SAND, dense to very
dense, yellowish brown, ferrous stains,
fine-grained sand, trace pebbles and
coarse-grained sand intrusions at
intermittent depths.

[FILL] FAT CLAY, very stiff, dark gray,
ferrous stains, very fine-grained sand

SILTY SAND, medium stiff, light olive
brown, fine-grained sand.

very dense below 23'.
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SILTY SAND, very dense, light olive brown,
fine-grained.

- increased silt content with depth.

Boring was terminated at 40 feet
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[FILL] SILTY SAND, light gray to dark gray,
very fine-grained, trace roots at surface,

[FILL] SANDY FAT CLAY, very stiff to
hard, yellowish brown, ferrous stains,
fine-grained sand, trace pebbles and
coarse-grained sand intrusions at
intermittent depths.

- becomes yellowish brown from 4' to 6',
with ferrous stains.

-  stiff to very stiff, brown to reddish brown
below 6'.

CLAYEY SAND, reddish brown, very
fine-grained

- very dense below 13'

LIGNITE, hard, dark reddish brown,

- sandy siltstone layer at 19.5'.  hard, with
very fine-grained sand.

SANDY FAT CLAY, very dense, light olive
brown, fine-grained.
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SANDY LEAN CLAY, hard, reddish brown,
very fine-grined sand, with sand and silt
intermittent partings and ferrous stains.

CLAYEY SAND, medium dense, yellowish
brown, color darkens with depth,

Boring was terminated at 40 feet
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[FILL] SANDY LEAN CLAY, light gray to
dark gray, very fine-grained sand, trace
roots at surface.

SANDY LEAN CLAY, stiff to hard, brown to
yellowish brown, ferrous stains,
fine-grained sand.

LIGNITE, hard, black and dark brown, with
intermittent 2-inch thick sandy clay layers
at 13' and 14.5'

FAT CLAY, hard, slickensided, dark olive
gray, with lignite layer at 18'.

LEAN CLAY, hard, slickensided, dark
brown, lignitic.
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LEAN CLAY, hard, slickensided, dark
brown, lignitic.

CLAYEY SAND, very dense, gray, ferrous
stains, very fine-grained sand.

Boring was terminated at 40 feet
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[FILL] GRAVEL BASE, dark gray.

[FILL] SANDY FAT CLAY, hard, yellowish
brown, with ferrous stains.

SANDY LEAN CLAY, hard, light to dark
yellowish brown, ferrous stains, very
fine-grained sand.

- pale brown below 8'

SANDY SILT, pale brown, ferrous stains,
with siltstone layer at 15.75'

SANDY LEAN CLAY, hard, dark gray,
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LEAN CLAY, hard, slickensided, dark
brown to black, lignitic with lignite pockets.

Boring was terminated at 40 feet
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[FILL] GRAVEL BASE, light gray to dark
gray, very fine-grained, trace roots at
surface,

[FILL] SANDY LEAN CLAY, very stiff to
hard, pale brown, ferrous stains,
fine-grained sand, trace pebbles and trace
calcareous nodules.

CLAYEY SAND, dense, yellowish brown,
fine-grained with calcareus nodules.

CLAYEY SAND, dense, dark gray, ferrous
stains, very fine-grained sand.

SANDY FAT CLAY, very stiff, reddish
brown, very fine-grained

- hard below 23'.

PP (tsf)

4.50+

3.25

4.50+

2.00

1.75

3.50

1.50

4.50+

GW

CL

SC

SC

CH

ST

ST

ST

ST

ST

ST

ST

ST

Unconf. Compressive

Strength= 1.35 tsf

8.2

17.7

22.9

47.0

37.6

NP

34

45

35

28

24.9

26.9

42.2

65.0

72.3

NP

21

14

43

42

 NP

 55

 59

 78

 70

D
e
p
th

in F
e
e
t

S
a
m

p
le

 T
y
p
e

HOUR

JOB NO.

LB-07

SAMPLE TYPE

Page

10/5/16
LOCATION

DATE

CME 75

DEPTH(ft)

Anderson, Texas

U
n
if
ie

d
 S

o
il

C
la

s
s
if
ic

a
ti
o
n

o
r 

R
o
c
k
 U

n
it

DATUM

DATE

PROJECT

REMARKS

6706150060

1

RIG TYPE

LOG OF TEST BORING NO.

Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sludge Pond.

S
a
m

p
le

10/5/2016

Hollow Stem Auger

VISUAL CLASSIFICATION

0

5

10

15

20

25

See Site Plan

of

G
ra

p
h
ic

a
l

L
o
g

SURFACE ELEV.

GROUNDWATER

27.8'

2

19:07

BORING TYPE

B
lo

w
s
 P

e
r

S
ix

 I
n
c
h
e
s

A - Drill cuttings
S - 2" O.D. 1.38" I.D. tube sample
U - 3" O.D. 2.42" I.D. tube sample
C - 3" O.D. CME tube sample
SH - 3" Shelby sample
MC - Modified California Sampler
NR - No Recovery

12824 FM 244 Road

M
o

is
tu

re
 C

o
n

te
n

t
P

e
rc

e
n

t 
o

f 
D

ry
 W

e
ig

h
t

P
la

s
ti
c
it
y
 I
n
d
e
x

S
P

T
 N

-V
a
lu

e

L
iq

u
id

 L
im

it

P
e
rc

e
n
t 
F

in
e
s

P
la

s
ti
c
 L

im
it

C
o
n
ti
n
u
o
u
s

P
e
n
e
tr

a
ti
o
n

R
e
s
is

ta
n
c
e

Amec foster Wheeler
4801 Spring Valley
Dallas
Telephone:  469 828 4118



CLAYEY SAND, very dense, gray, very
fine-grained sand, with sand and silt
intermittent partings and ferrous stains.

Boring was terminated at 40 feet
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[FILL] GRAVEL BASE, dark gray.

[FILL] SANDY FAT CLAY, very stiff,
yellowish brown, trace pebbles.

[FILL] CLAYEY SAND, medium dense,
light olive brown, ferrous stains,
fine-grained.

[FILL] SANDY FAT CLAY, stiff, light olive
brown to light gray, ferrous stains, very
fine-grained sand.

SANDY FAT CLAY, hard, grayish brown to
yellowish brown, ferrous stains, very
fine-grained sand, trace wood fragments
and roots.

- very stiff, brown, trace calcareous
nodules below 23'.

PP (tsf)

3.75

1.25

2.00

GW

CH

SC

CH

CH

ST

ST

ST

SS

SS

SS

SS

ST

Unconf. Compressive

Strength= 1.83 tsf

7 - 9 - 10

5 - 5 - 6

17 - 17 - 22

10 - 18 - 20

10.4

34.2

39.3

19

11

39

38

27

32

39

32.9

53.2

66.0

31

44

51

 58

 76

 90

D
e
p
th

in F
e
e
t

S
a
m

p
le

 T
y
p
e

HOUR

JOB NO.

LB-08

SAMPLE TYPE

Page

10/2/16
LOCATION

DATE

CME 75

DEPTH(ft)

Anderson, Texas

U
n
if
ie

d
 S

o
il

C
la

s
s
if
ic

a
ti
o
n

o
r 

R
o
c
k
 U

n
it

DATUM

22.9'

DATE

PROJECT

REMARKS

6706150060

1

RIG TYPE

LOG OF TEST BORING NO.

Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sludge Pond.

S
a
m

p
le

10/2/2016

Hollow Stem Auger

VISUAL CLASSIFICATION

0

5

10

15

20

25

See Site Plan

of

G
ra

p
h
ic

a
l

L
o
g

SURFACE ELEV.

GROUNDWATER

41'

10/2/2016

2

10:00

BORING TYPE

B
lo

w
s
 P

e
r

S
ix

 I
n
c
h
e
s

A - Drill cuttings
S - 2" O.D. 1.38" I.D. tube sample
U - 3" O.D. 2.42" I.D. tube sample
C - 3" O.D. CME tube sample
SH - 3" Shelby sample
MC - Modified California Sampler
NR - No Recovery

12824 FM 244 Road

M
o

is
tu

re
 C

o
n

te
n

t
P

e
rc

e
n

t 
o

f 
D

ry
 W

e
ig

h
t

P
la

s
ti
c
it
y
 I
n
d
e
x

S
P

T
 N

-V
a
lu

e

L
iq

u
id

 L
im

it

P
e
rc

e
n
t 
F

in
e
s

P
la

s
ti
c
 L

im
it

C
o
n
ti
n
u
o
u
s

P
e
n
e
tr

a
ti
o
n

R
e
s
is

ta
n
c
e

Amec foster Wheeler
4801 Spring Valley
Dallas
Telephone:  469 828 4118



SANDY FAT CLAY, very stiff, brown,
ferrous stains, very fine-grained sand,
trace calcareous nodules.

- hard, dark gray, trace organic matter
inclusions increasing to a 2-inch. lignite
seam at 33.5'.

SILTY SAND, very dense, olive gray,
ferrous stains, very fine-grained.

Boring was terminated at 50 feet
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[FILL] SANDY LEAN CLAY, hard, black,
fine-grained sand,

- stiff, reddish yellow with light yellowish
brown mottling. from 2' to 4'.

[FILL] SANDY CLAYEY SILT, very dense,
brown, trace pebbles fine-grained sand.

[FILL] SANDY FAT CLAY, stiff, reddish
yellow, ferrous stains, very fine-grained
sand.

SANDY FAT CLAY, stiff, grayish brown to
yellowish brown, ferrous stains, very
fine-grained sand, trace wood fragments
and roots.

CLAYEY SAND, brownish yellow, ferrous
stains, very fine-grained.

SANDY SILT, medium dense, dark red,
ferrous stains, fine-grained sand.

PP (tsf)

4.50+

2.50

4.50+

1.25

1.25

1.5

1.00

0.75

CL

ML

CH

CH

SC

SM

ST

ST

ST

ST

ST

ST

ST

ST

Unconf. Compressive

Strength= 1.47 tsf

35.5

36.4

26.0

35.2

37

29

15

NP

60.5

67.2

26.7

76.9

45

49

26

NP

 82

 78

 41

 NP

D
e
p
th

in F
e
e
t

S
a
m

p
le

 T
y
p
e

HOUR

JOB NO.

LB-09

SAMPLE TYPE

Page

10/3/16
LOCATION

DATE

CME 75

DEPTH(ft)

Anderson, Texas

U
n
if
ie

d
 S

o
il

C
la

s
s
if
ic

a
ti
o
n

o
r 

R
o
c
k
 U

n
it

DATUM

20.0'

DATE

PROJECT

REMARKS

6706150060

1

RIG TYPE

LOG OF TEST BORING NO.

Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sludge Pond.

S
a
m

p
le

10/5/2016

Hollow Stem Auger

VISUAL CLASSIFICATION

0

5

10

15

20

25

See Site Plan

of

G
ra

p
h
ic

a
l

L
o
g

SURFACE ELEV.

GROUNDWATER

19.1'

16:40 10/5/2016

2

08:30

BORING TYPE

B
lo

w
s
 P

e
r

S
ix

 I
n
c
h
e
s

A - Drill cuttings
S - 2" O.D. 1.38" I.D. tube sample
U - 3" O.D. 2.42" I.D. tube sample
C - 3" O.D. CME tube sample
SH - 3" Shelby sample
MC - Modified California Sampler
NR - No Recovery

12824 FM 244 Road

M
o

is
tu

re
 C

o
n

te
n

t
P

e
rc

e
n

t 
o

f 
D

ry
 W

e
ig

h
t

P
la

s
ti
c
it
y
 I
n
d
e
x

S
P

T
 N

-V
a
lu

e

L
iq

u
id

 L
im

it

P
e
rc

e
n
t 
F

in
e
s

P
la

s
ti
c
 L

im
it

C
o
n
ti
n
u
o
u
s

P
e
n
e
tr

a
ti
o
n

R
e
s
is

ta
n
c
e

Amec foster Wheeler
4801 Spring Valley
Dallas
Telephone:  469 828 4118



SANDY LEAN CLAY, very stiff, brownish
yellow, trace calcareous nodules.

CLAYEY SAND, very dense, grayish brown
to dark gray, very fine-grained.

Boring was terminated at 40 feet
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[FILL] GRAVEL BASE, very dense, dark
gray.

[FILL] SANDY FAT CLAY, hard to very
stiff, brown, fine-grained sand, trace roots
and pebbles,

CLAYEY SAND, dense, brown with pale
brown mottles, fine-grained, trace gravel.

- brownish yellow below 8'

SANDY FAT CLAY, stiff, grayish brown to
yellowish brown, ferrous stains, very
fine-grained sand, trace wood fragments
and roots.

SANDY SILT, medium dense, reddish
brown, ferrous stains, very fine-grained.

- yellowish brown below 23'.
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SANDY SILT, medium dense, yellowish
brown, ferrous stains, very fine-grained.

CLAYEY SAND, very dense, dark gray,
very fine-grained.

Boring Terminated at 40'
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KEY TO SOIL CLASSIFICATIONS AND SYMBOLS

SOIL TYPE SAMPLE TYPE

Sand Silt Clay
o a

0 0

0 0 111

ea 1,

Gravel Sandy Silty Clayey Undisturbed Auger Split No

Spoon Recovery
Predominant type shown heavy

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS

Major portion retained on No.  200 sieve)

Includes  (1)  clean gravels and sands described as fine,  medium or coarse,  depending on distribution
of grain sizes and  (2)  silty or clayey gravels and sands.  Condition is rated according to relative
density,  as determined by latoratory tests or estimated from resistance to sampler penetration.

Penetration Resistance Descriptive Relative
Blows /Foot•• Term Density •

0  -  10 Loose 0 to 40%
10  - 30 Medium dense 40 to 70%
30  -  50 Dense 70 to 90%
Over 50 Very dense 90 to 100%

From tests on undisturbed sand sample
140 hammer,  30 -inch drop

Relative density is also used to describe condition of low plasticity  (P 1 .  10)  fine grained
soils such as sandy silts.

FINE GRAINED SOILS

Major portion passing No.  200 sieve]

Includes  (1)  inorganic and organic silts and clays,  (2)  gravelly,  sandy,  or silty clays,  and  (3)
clayey silts.   Consistency is rated according to shearing strength,  as indicated by penetrometer
readings or by unconfined compression tests for soils with plasticity indices Z 10.

Compressive Strength
Descriptive Term Tons /Sq.  Ft.

Very soft less than 0.25
Soft 0.25 to 0.50
Firm 0.50 to 1.00
Stiff 1.00 to 2.00

Very stiff 2.00• to 4.00
Hard 4.00 and higher

Note:     Slickensided and fissured clays may have lower unconfined compressive
strengths than shown above,  because of planes and weakness or shrinkage
cracks in the soil.  The consistency ratings of such soils a•e based on
penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE

Fissured containing shrinkage Slickensided having inclined planes of
cracks,  frequently weakness that are slick and glossy
filled with fine sand or in appearance.
silt;  usually more or
less vertical Degree of slickenside development:

Sensitive pertaining to cohesive Slightly slickensided slickensides ore present
soils that are subject at intervals of 1 -2 feet
to appreciable loss of and soil does not easily
strength when remolded break along these planes.

Laminated composed of thin layers Moderately slickensided slickensides are spaced
of varying color and at intervals of 1 - 2 feet
texture and soil breaks easily

Interbedded composed of alternate along these planes.

layers of different soil
types

Extremely slickensided slickensides are spaced
of intervals 4 -12 inches,

Calcareous containing appreciable are continuous and inter -

quantities of calcium connected.  Soil breaks

carbonate easily along the slicken-
Well graded having wide range in

sides.  Resulting size of
broken pieces three to

grain sizes and sub-
six inches.

stantial amounts of all

intermediate particle Intensely slickensided slickensides are spaced
sizes

at intervals of less than

Poorly graded predominately of one four inches and are con -

grain size,  or having a tinuous i all directions.

range of sizes with some Soil brea down along
intermediate size missing planes into nodules

0.25  -  2 inch in size.



KEY TO ROCK CLASSIFICATIONS  *NO SYmef$OLS i
ROCK TYPE

El M 0 E3
SAMPLE TYPE

ammo

limestone Dolomite Chalk Marl Shale ....., 11 ww N
Undisturbed Rock Split No

Sandstone Conglomerate Granite Quartz Anhydrite Core Spoon Recovery

TERMS CHARACTERIZING PHYSICAL PROPERTIES OF ROCK

Bedding Characteristics: Texture:

Massive occurring in thick beds, free from minor Dense fine-aroused aohanitic rocks in which the grain
joints and laminations, mare than 100 nee. size generally averages less than 0.05 to 0.1 men.
in thickness

Fine mom than 50 %by weight smaller than0.074 mm.
Thin to med.   occurring in relatively thin layers of in diameter (teen only with a strong hand lens or

laminae, 2 mm. to 100 mm. bedding plans microscope)

Fissile bedding which consists of laminae less than Medium majority of grain sizes between0.074 mm, and
2 mm. in thickness, splits easily along 0.5 ran.

closely spaced parallel planes Coors grain sizes range from 0.5 mm, to 1.0 nee.
Cross -bedded arrangement of laminations of strata bons- crystals are visible to the unaided eye)

verse or oblique to the main planes of
stratification of the strata concerned Structure:

Foliated the laminated structure resulting from segre• Bedding Rat (0° to 151;  Gently dipping (15° to 30°1
gotion of granular and fine minerals into Steeply dipping (33 to vertical)
layers parallel to the schistsiy (result of
the parallel arrangement of platy and Fractures,     broken surfoce of minerals or rods which does

ellipsoidal mineral groins) scattered or open not exhibit cleavage or bedding planes

Play parallel arrangement of brood or flat miner Fractures,     shows signs of broken minerals but now is t

alt (giving a foliation by slablik• inclusions, closely spaced cemented

by schlieren, or by bonds of different Brecciated rock mode up of highly angular coarse fragments -  •
mineralogy or texture sheered & may b. sedimentary or formed by crushing or

Fragmental consisting of broken material, particularly that fragmented grinding along faults
which has been moved from its place of origin Joints fractures in rock, generally more or less vertical

Lithologie Characteristics:
or transversetobedding,alongwhichnoappre-
ciabl• movement has occurred.

Clayey, Sholy,  -   The lithology is used describing the parent Faulted fracture or fracture zone along which there has
Calcareous (limy)   rock such as a sholy limestone or been displacement of the sides relative to one
Siliceous carbonaceous shale

Sorely, Silty,
another parallel to the fracture - the displace -
ment may be a few inches or many miles

Plastic Seams

Carbonaceous Slidseneides polished and striated (scratched) surface that
results from friction along a fault plane

Hardness and Degree of Cementation:

Very soft or can be remolded in hand, corresponds in
D•gree of Weathering;

plastic consistency up to very stiff in soils Unweathered rock in.its natural state before being exposed to

Soft con be scratched with fingernail
atmospheric agents

Moderately can be scratched easily with knife; cannot Slightly noted predominantly by color charge with ro
weathered disintegrated zones

be scratched with fingernail

Hord difficult to scratch with knits
Weathered complete cola change with zones of slightly

decomposed rods
Very hard cannot be scratched with knife

Extremely complete color charge with consistency, texture,
Poorly cemented weathered and general appearance approoching soil

or friable easily crumbled

Cemented bound together by chemically precipitated
Solution and Void Conditions:

material occurring in the interstices between Solid contains no voids

ollogenic particles of rock - quartz, calcite,
dolomite, siderite and iron oxide are

Vuggy (pitted  •   cavities in rods

common cementing materials Vesicular containing marry small cavities

Paean containing voids, pores, interstices, or other
Swelling Properties:

openings which may or may not intercon
Swelling and Non - Swelling

Cavities solutionol concavity in limestone caves, the

Slaking Properties:
outline of which is determined bye joint or

joints - also applied to small hollows in
Non- Sldsirg cavernakn lava

Slakes slowly on exposure Cavernous containing cavities or caverns, sometimes quite
Slakes readily on exposure large - rest frequent in limestones and dolomites



LOG OF BORING NO. B -

PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:    Undisturbed Sample LOCATION: See Plan of Borings

F- to 0
W ; J SHEAR STRENGTH 5

I+.   p w zW  ?t_ N -  °
Ct'   IN TONS /SOFT.    

CO a SOIL DESCRIPTION 7
v '    

g I- w
NO Q.Q A\

W N Q aR JJ iiJ 5 F - u)

0
N

ELEVATION:   273 0 Z 0.5 10 1
20 Z

Loose gray and tan silty fine sand,
I

IIIn11111n111n1. 1 w clay inclusions SM)   32 18 16
11111111111111 1

5
ill Very stiff light tan sandy clay, UUi1111IIIUIIU1i!!

w /sand inclusions CL) 1 h =

Loose tan silty fine sand SM)    r 44 19 26n "

lignt sandy
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 \'    

Hard g ht tan san Y clay, 111111111u/1n11111
w /yellow clay UIand sand inclusions n111IIIIII11/1n

10  ' w /occasional clay laminations 11 u °  »

and inclusions CL)    I 62 28 33 nllW

Hard tan clay,7y7sandy clay 1I1i1 NU1nii
inclusions and iron stains CH) Iu11111UW1111Yu
Hard dark reddish -brown lignitic 58 III /IIIIIIIIIfl W1

clay,  w /lignitic material seams
11111111111111N11111111111

OL)
II1 11n1111111111I11

111111, Hard brown si Ity clay CL)
20 Hard teen cla moderate) 92 37 34 111 im

slickensided
clay,  moderately

CH) Ii nui11IIU111U
Hard dark reddish -brown lignitic 111111111111n1U1 1

clay,  w /clay seams
IIWI11111Iu[ylln

25  \ `

53 2 28
IIInW11nun
1111111111111111111111111.111

OH) 11111111111111111111Soft dark reddish -brown lignitic IInnMNII•111mnta._n

30 ii4N material,  w /clay seams Pt)    46 33 31 11111UI11Q  u

It,,     Hard gray clayey silt IIIIMMI lulun

4; IIIUIIUIWII11111

k ML)
11IIIIIIIIIu11IIni

iffirmummiHard gray clay,I lIiw occasona ca stone
M111111n1111

w/occasiona I111111111111uu1n
laminations CH) 1111111111n111u111

gray sandy clay,Hard iimeHar 3 18 22 / iIUIIWWQIIU101`
40

w /numerous sand inclusions 1111111111I1111i11n
n1111CL) II 11nIU11111

eiiiiuiiiiiiioui -Very dense gray si Ity fine sand,
45  : ' w /occasional clay laminations

111111M1111111111111111
Ii/n111111IUIWU
11111111111111111111111111
111111111111111111111111111
I1111n111n111n111

50  :  •.: 1111111U11//U1n11

Continued) 1
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LOG OF BORING NO. B  (Cont'd.)
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS

i-   J
y t  .t..1 2 SHEAR STRENGTH 3

u. r   F—  
El IN TONS/SO FT.    

m n_ SOIL DESCRIPTION W Z

E
N "'  3 2 cn —  f  , w

i—   2 2 y00 a-  Q  v G
W N

u, FIR J aJ OZ i-cn
N

ao 0 Z 0.5 10 1.5

MI57
nnllinnlnnnl
11111111n11/11111n

n
sM)

1=111111111M= 

n     Hard gray sandy clay, 11111111111111111111

EL\    
w /numerous sand inclusions IIIIIIIIIIIIII[ylln - 

w/lignitic clay seam at 56.0' 48 19 24 1nt711n 9,
n

111111111
1111111111111M1111
II111111111111111M111111 

CL) IIIMIIMIIIMEN
1111111111111111111111111111111Cr 1I11111IHard gray clay,  w /numerous 73 32 30  ' /nn[]III$  S3

silt laminations 1111IIIIIII IIIIII1I
n CH) IIIIIIIIIIIIIIII111

Hard r cl IIIIILLIIIII9III
g  °'   IIIIIIIIn1IIII1n/1

IInuiuIIIInn111n
NM 1/1/1111 MERMI

76 32 33 11111111n111rI11i1I 8

is IIIIIIIWIIIIkth1I

MINI 1111111nI1111/ UIn111n\ 11111111nII11111n
1111111nlnlnnl

and

san laminat

n\    
and inclusions

11111111111111111111111111111 
IIIIIIIIn11In111n

CH) 1111111n1IMn1I

MOO-    Hard brown silty clay

III1
1115111TI1I

IRO
1 .0"  thick lignitic material seam

1111111111UIn  

IIIn1 ,\ at 81.0' 1111111111111M1111 \
1111111011111111111

O111n1n11111Inumerous si Ity fine sand - 

laminations and inclusions
IIMilIM qn1
1nIuu1111n

and occasional clay laminations  (CL) IInlnnn111
Hard brown silt cla w li nitic 11111n1111111

y y'   g 111MIIuunnmaterial inclusions CL) INriii
k     Hard gray clay,  w /sandy nnnnnl1II11In1I n

n  ` IIIIIn1n1IIII1111I
Very dense gray silty fine sand, w/ 
clay laminations CH)  $111111flUIIUUIUU1II merintu
numerous clay balls,  laminations(SM) lindli1I IIIUUI

EININ Hard gray clay,  w numerous
NM 111111111111111111S111thin si It laminations CH
n \

imi;,1%     
Hand brown si ty c ay,

RIAM—WIMMIIIIPunmumummlO0 M. lian,  inclusions CL, 4

Continued)
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LOG OF BORING NO. B -  ( Cont'd.)
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION

GRIMES COUNTY,   TEXAS

H rn o w 't SHEAR STRENGTH  ;

a.   p J o Z NF-  ? Z IN TONS /SO FT.    
m a . SOIL DESCRIPTION a N w vv o o -a
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O Z C13

Mc.)     
0.5 10 1.5 m

Very dense gray clayey fine 33 I I I I

sand,  w /sand inclusions
1111111/111nn111
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10 silt fine sand at 103.5- 103.7'  (SC) IIIIIIn/111111111

10 Hard gray sandy- clay,
III111111n1[  IIII

silty clay seam,  w /lignitic
111111111111111111111 '
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4 .,.    
si Ity fine sand seam at

NIN..NIuSSNItV.SS.

105.3 -t 05.5'
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1 1 • 1nn1nm1111m
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1
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1
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13  ` \ s 111n1
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1111111111111111111111111111
1111
11IIIIn1i11P11n

9 32 34
111111n111r0II IIn

8

141 \,
10 1111nn1111t..W

31 nhnIn1IUIUflI
M111n111n1nn
1111111111111111111111111
111111 IIIw111n
11111111110111111111111

14 11111111111101111111111111111
111111111111111111111111111
111111111111111111111111111111
IIII11111111riirn

1111111111111111111111 - 
15 

Continued)

NATIONAL SOIL SSNVICSS. INC.
OS 11TC 0



LOG OF BORING NO.  B -5  (Coned.)
PRELIMINARY SITE INVESTIGATION

PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

r~ en t 0 wile SHEAR STRENGTH 3
IL

O J zw or  -    CC P.:   IN TONS FT.    

co a SOIL DESCRIPTION N o a -  a  
m z

c
W n Q 12.  J J

GJ. -"   OZ t-v)
H

C
m oz 24J

0.5 1.0 1.5 c ®

1111111WIIIIIUW
1111111111111IIIHI
1111111111111111111
II11111111W1111111

CH) 1111111111111111111 

Very dense gray clayey IIIIIIIIIIIIIIIOIII
sand,  w /clay balls 111111 MIII111111/

37 41 20 20111W1111111WWW 1
and inclusions and fossil IIIIIIWWW6, INhII
fragments SC)
Very dense gray silty fine 11111111111111111111
sansandstone

d, own/e°  c
thin 1111111111111111111

16 laminations
1111111111111I1111i11
11111111111111111111
111111111111IIIIIIII
IIIIIIUIIIIIIIMII
11111111111111111111

VI w /occasional sandstone 34 2411II11I1/11IIIII11111 01111111111111111111111111
and claystone laminations 11111111111111111111

111111111IIII11W11
IIIIIIUIIUWUIII

17
SM) IIIIIlMU nuu °

1211111111111111111111
Very dense gray silty fine sand 111I/11nIWWWW

11111111WWWWW
11111UIIIIIIIIIWI

180  ` : 1111111111WW MIll

ti 1111111111W/11111W
111111MIIIMI W
IIIIII111/WII111W

8 1111111111W1IIWlI
1/11111WOW1111/1

5Q" UhIlIii °W1u
w /numerous clay laminations seat 90 1111111111WI11WW

lilIMMMEMMI
11111IIIIIWIWIIIW
11111II111WW1ulU
11111111WW1WInU
11111IIIIIWWII/W

q
111111111111 II1Wu

SM) IIUI IIINUIWIN

Hard gray clay,  w /sandy 1111111111111111111
4 clay inclusions CH) 92 3 11I11111/IWIII201 33 261111111111W1QI111191'

COMPLETION DEPTH:    200.0' DEPTH TO WATER:   20.5  '
DATE:    5/1 /76 DATE:   5/2/76

NATIONAL SOIL •LNVICIS. INC.
eDu.u*TI••  fw•

nr  •  ••   



LOG OF BORING NO.  B - 30 i
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:  Undisturbed Sample LOCATION:    N371225;E3337630

N W < J SHEAR STRENGTH 3Lti
14 .   of z cc ,- `'  °

f -  Wi _    z ~   
I TONS /SQFT.    Im a• SOIL DESCRIPTION w F- j

F —   2 7
a co 0 -  a .-  c ~ ni u

CI- Q 3  ‹r 1
J

O
Z F - vi

ELEVATION :   279.7 m z M 00 m

05 10 15

Loose br si Ity sand SM) u1NU u

Firm brown sandy clay, NII[3NIIIIININ
ironstained, NINUIII 4JIII

5 hard below 3.5',  w/sand 1 u MMI

1 pockets C1.)  f IIIIIUIN uu
Hard tan clay,  ironstained 72 38 39 WNUM111 X11
w /silt laminations NI -S1I1

o
mnmumHNU

I 11111111111111111111
11111111111111111111
1II1111111MEId

IlL1111 1111111 11161
11111111111111111111 (

CH) uuW

Very dense tan silty fine
sand,  w /cla laminations 1111111111IN11111

y 36 mnm®INNNIII2
1111111111111111111E
NIIlummumm 111
11INU1II.ImII11I

ON11
5
t

S M uuI1EEEEINW

Hard gray clay 1111111111 =1
C H) uu11111=130

Very dense gray and tan 5Q"6" NNNIIIIII
IImum Nm

clayey sand,  w /clay laminations 111111111111E111111
and indurated seams III11N11I I 11111

35 SC) c)
Minn I    I EKE

l

11111 \1::     Hard gray silty clay,  w/ i I

MIINI lignitic material seams

11111111111111E1
40 1 NNIIIINNhNNI

1. 1NN1N11NIN111111111 InH uU.   NI 1111111111117 I45
1 1 N MMIMm1i1

I1N 11
1 I .  .

50 le
4 92 53 32 31 Efl NTT 91

Continued)



LOG O F BORING NO.  B -30  (Cont'd)
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS

H
w

w
oj SHEAR STRENGTH 3

u..   
0 w zw  -  R  -  ~   IN TONS /SQFT.    r  •

m a SOIL DESCRIPTION r 5— 
m QM  o0

cn cn -

a Q ii"  JJ aJ p F-u,
Lil

0
N

O Z
O Z m

o 0.5 10 1.5

Mkti CL-CH) u1uWUu1111u111

li Hard gray clay,  w /occasional umN111I11u11111

silt laminations
NIIIIUUlluuhIII
NIUUWNI1r i111

CH) IuIuI
1l l'   MIit Hard gray silty clay 11111111111111111111

1 CL) 11111111 11111liN
60 Very dense gray clayey fine sand 1111111111111111111111

SC)
111111111111111111111

71 Hard brown sandy clay,  w/
65 i-  lignitic laminations CL)

1H HI,

kik Hard gray silty clay 11111111111111111111
cI) IIIIIIIIIIHIUHHI

Very dense gray sandy silt WIIIUUlnmuu
70 ML r 1111111111110111111111

IIIIIIUUl1I11u11I
11111111111111111111
11111111111111111111
11111111111111111111

75 111u11uuIuu11111
111111111111111111111111
11111111111111101111111
1111111111111111111111111M1IIIII11u111

80" 111111111111111111111
1111111111111111111111
111111111111111111111
1u11N1u11111u111
111111111N11111111111

5 111111111111111111111
111111111111111111111
111u1111111111
1111111nn11111lulu
Iuuu1111uuu1u

90" 111111111111m11111

minluu=IIuuuIU11111111111111111
11111111111111111111

95" 111111111111111111111
11111111111111111111
11111111111111111111
1111101111111111111

106
ulu

COMPLETION DEPTH :    70.0' DEPTH TO WATER:   4.0'  Caved at 28.0'
DATE:    1 1/18/76 DATE:   11/21/76

NATIONAL SOIL SERVICES, INC.



LOG OF BORING lO.   B - 31

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS

TYPE BORING:    Undisturbed Sample LOCATION:   N371370;  E3337550

N woJ SHEAR STRENGTH 3
It-   
J

J cc z1i1 01-    c -   IN TONS /SQ FT.    r  •

m n SOIL DESCRIPTION a v)  o2 0m 1.-w
CC

a Q a°  .J aJ oz t-vi
W o CON

ELEVATION:    282.0 m  --,0, z 0.5 10 15
I

4;    Loose brown silty fine sand iiiiiiiiiir1i
SM) 1111111111111111111111

5,
il '   Very stiff gray sandy clay,  w/ 1WIuiW11111I

1,     i ronstai ned pockets

RhVery stiff tan silty cla CL)

Very dense light gray clayey III11
1 sand,  w /occasional silty sand 1111111111111111111111111

and silty clay seams SC) 11111111011111111111111111

iimmasmiN N,'    Hard tan silty clay 11111111111 11UI

1544 uluulnla1l11i
AB..   C L) I 1  '  11111111111111111

Hard tan sandy clay
m l11amummi - 31

CO
11111111111111111111

Very dense tan silty fine u1un11111111
2 ..':sand,  w /occasional clay seams 11111111101111111111

u111111111I11/11I

h111UIIIliiliiinIII11111n
36 20 11111IU IU111u

25-1.::•.:: IIU11111111 111111 u111un1u
MI 11 11UIIIInu1n
NOV ..' : 111101111111111111IN11

11111111111111111111111
30,... •.:w /Iignitic material laminations 5 IIInI11n111U11111

1 and clay pockets Sec.
1111111111111111111111111111

w indurated seams
111111111111111111111111 111111111111111111111111 /
I11111111111111111111111111111111111

w /clayey sand seams 1.1111111111111.11111111111111111111111111111111I
35  ':....:'

3 Iignitic material seam 1111111111111111111111111
IN.  '' :.     at 37.5' SM) 11U1n11111111n111

Hard greenish gray clay, 11  '  IMMIIIIIIIMIIII
40 t.    slickensided Iiiii ! iiC H)

N!     Hard gray clay,  w/ ii
occasional sand pockets 11111IIIa11111
w /Iignitic material seams at 1111111111111@ „ ya111

45- 45.0 -45.4' CL) 11111011111111111111111111111
11111N11111L4 .NN Hard gray clay 11111111N 111

w /occasional silt laminations
27

1111111111111 M
SQL f--   i  , .  1

Continued)

NATIONAL SOIL SERVICES, INC.



LOG OF BORING NO.  3-31  (Cont'd)
I

IFINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS

o

w
a1 SHEAR STRENGTH 3

Jo W
CZ  ` z'w 0 -    _~   I TONS /SQFT.    r  •

m 0_ SOIL DESCRIPTION w
a.  N"'  5 cn—  1-11-1 ov

z O O .  Q2  (n F-
a.   Q a_c v J a az F-tn

N
III

J op zm
CO o z 0.5 0 1.5 D

I
v.  occasional lignitic

111111011111111111 -
g 111111111111111U111

5
material pockets III/111WW1nii111

nlnlnn11111
Illnllln hllinl

w, /lignitic material Illnn1n111 111111
ami nations CH)

1 !  I  _. n,    i

60;'::..:.Y Very dense gray and grayish I I I H 1 1 i i; I
brown silty fine sand, 210" II 1

slightly clayey SM) nln 11/1/11111
1 and gray and brown sandy clay, IIII

5 w /numerous li material
c.:    111n111iihl

laminations CL) 1111111111111111111111  . _
j.    Very dense gray and brown silty 111111111111111111111

fine sand,  lignitic 11111111111111111111
w /clay seams at 69.0' SM' 111nnnlnll

1111111n11111111n
11111111n1111111111
11111111111111111111
111111111.1111111111

MI
11111111111111111111

NE 1111111111111111111111 111111111111111111111111111111111111111111111
IIMI 111nnn11111111111
EN 111111111111111111111111

11111M1111111111111
80 1111101111111111M

1111111111111111111111
M111 111n1n11nn111111
NM 111nn1nnl11n111

111111111111111111111

11111"!;  1i1m1111111
MIN 11111 111 111111
INN

121
111111111•1111111111

111111111111111111111
MI 11111011E111011111
MN 11n1nnn111111 i1111101111111111111

SI
IIInnWnnlllln 1
11111111111111111111 7i

M 11111111111111111111
MI 01111111111111111111

11111111111111111111 110 111111111111111111111
1

COMPLETION DEPTH:   70.0' DEPTH TO WATER:     1 . 0'   Caved at 35.0'
DATE:   11/21/76 DATE:     11/22/76

NATIONAL SOIL SERVICES, INC.
CONSULTING ENGINEERS.



LOG OF BORING NO.  B -33

FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:   Undisturbed Sample LOCATION:    N371225;  E3337465

N w
a SHEAR STRENGTH 3 

p J Cr ZW  -)-   -  Z IN TONS /SQFT.    r  •
m a , SOIL DESCRIPTION a  -    0 u,  m-

I-   2 m N
N

O o f  -12 fn F-
LSE 0 Q 8 d (V J

0-   0
Z F- cn

N ,  ELEVATION:  281.5 m 0 Z 0.5 10 I5 0

111.111 :;     Loose brown silty fine sand
SM) 1 

Stiff gray and red sandy clay I IllIff11u1
u111u111U111Unn

5 ‘,    
gray 50 36 12 17 Ip1U

11/111111/    1111111
IIIUUIIIUU11111

w/silty sand seams IIIUIIU1UU111111
y 111111111=1111111111111111l 0-L.

c L 1111111111111011M1111

Dense light gray sandy silt, IIIUU1111111111111
w /clay laminations IIIU1111111=1111I

II 11111111111111111111111

i
ML)   Wlluluuu11111

Mira Hard gray clay IIU UIUINRUIII
w / 

light
laminations 111111111111111111111111

s uIfh11I 1III
IIIIIU U11111IIIil
11111111N11111111111111111N1111111111111I1111111111

u NIII®IIIIU1111111
11111111IIIIIU 1111
1111111111111111111111111110111111111111111

C H) IIIUUIUIIIWWUIII1uu

1  '    Dense li gray silt fine sand UIfl uw /cla laminations IIIUU111u1u
30 w /indurated seams

SM)     39
111111111111111111111
suaummummouss

Hard light brownish Ilmuuuuu11
tan clay,  jointed 111111111111111111111

EIN,. t w /occasional silty seams 11111111111.111/41111
u iiiM

w /occasional selenite
rn Inm

laminations CH) IIIU IUIIIU
Hard gray clay, IIIU

40 w /occasional silty seams Iuu (
C H) u1u11

abNL.     ard  •rownis gray clay, 111uu1u11
w /si It pockets 67 26 31 1/11111111 111

4 w /numerous lignitic material IIIUIIIUUmull
lim,  , pockets at 45.0 -45.5' CH)

Hard gray silty clay, 111uuIulliuP1111
5O-. w /occasional lignitic material seams IIIU NIIMuI

Continued)

NATIONAL SOIL SERVICES. INC.



LOG O F BORING NO.   B - 33  (Cont'd)
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

woJ SHEAR STRENGTH 31/-

m a. SOIL DESCRIPTION a N n a2 N~  t2w IN TONS /SQFT.    

c
o C-  a o

CI_   
Cr)   

Q a0JJCL ap m00 Z
m o z

v
0.5 10 15 n'i

Nil il'i

h1 11111111111111111111111

w /lignitic material and lignitic

il
1 OI11n111111111 m

11111111111111111111

clay seams below 5= 1111111111111111M1111

11111111311111111111
i  1111111111.1111111111

C L) 11111111111111111111

60  :.1IT Very dense arf7•  si I t i'i ne sand  (SM) I i •   1 r •    1 l

Very dense gray and brown 2 i•   i

clayey fine sand IIInnmn11m11111
nlnnln11m11111

w/bentonitic sand pockets 24 111111111111111111M111111111111111111M •..
65 at 61.5' 11111111E1111111111

lignitic 11111111111111111111
w /sandy silt seams at 65.1'    

SC

11111111111111111111
IIInn01111111011

70 1111111111111111
11111111011uI11u1
11111111111111111111

Nu1   
75- n1n11in111nu111

11111111111111111111111
11111111111111111111
nmoIn11nIn111

80-
IInl0nmulu
11111111111111111111
11111111111111111111111111
111111111111111111111
11111111111111111111

85-
111111111111111111111
111 1111111111III 11m11111
11111 ,  ,   1111111111
1110 1 i 111111110

90- NM I , 1 '    0110111
11111 1 Olnnln
1//01111 M111111111
111 ti 1/11110/1IIIIn111111011111

95_ 1111111n11111111111

Ilpllllnl
11111111111111111111
11111111111111111111

1 oG I 111111111111111111111 1
COMPLETION DEPTH:    70.0' DEPTH TO WATER:    31 .0 Caved at 65.0' IDATE :    11 /22/76 DATE:    1 /23/76

NATIONAL SOIL SERVICES. INC.



LOG OF BORING NO.   3 -35

Fl NAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:   Undisturbed Sample LOCATION :   N370920;  E3337910

w
0J SHEAR STRENGTH 3P-

li_   
0

w w or.  `-)  x'   IN TONS /SQFT.    r
i m a SOIL DESCRIPTION NU '  °-  ci DZ

CO

W V)  
Q a J

J

a J
O Z F- N

ELEVATION :   273.2 oo 05 10 15 0m
Loose light brown silty 111111 ,   1 11111
fine sand SMl
Soft tan sand clay,  ironstained

11111111 i IotI
y y HI 1 I'

V w /sand laminations 11 1 I

hard below 2.5' CL)    I IIIngIn 11111

1-;  ,    Hard tan silty clay,  ironstained 1111111 IUIIIIIII

and jointed
IIIIIIn nI1111111

1`   very stiff below 9.0'
48 26 1111111111111111111111111 

11 

C L)
IIMInn111n

1

V,`     Very stiff tan clayey silt,
i'  .''

ironstained
mllll

IIIn111nn1111nGI

1
87 45 24 30 I mmeuluIJ 8

11111111011111101111111111
11111111111111111111

MT 4 11111111111111111111
w /si I seams at 19.5 IIIn111nnI1111111

40 w /numerous clay laminations 111111111111111111111111 
below 20.0' 11111111111111111E111111

n  1 11m111111nn11111

IMO 11111111111111111111111
11111111 nIn111n

f>N 26 IIIn111 8:

M L)
IIIIIIIIni11111n

b.

Hard gray clay,  indurated
nl C i 1

94'

30
11111111n

lignitic below 31 .0' IIIIIIIIIIInmm
C H) 11111 lMilM111

Hard gray sandy clay, IIInNIng111g111

35-Z̀ w /indurated seams CL)
Hard y c lay,gra

w 0.5'  sandstone seam

n1111nInn111
IIm11 IIIIIUIIIat 37.0'

In 1

62 38
1/1111 11MINIM

4 w /sk 39.0 11111 nn!

w/sandstone

ensides

seams 1111111 11111111
at 40.0 -41.0' IIn1111 1111111111

w /sandy clay seam at 11111111111111111111111 _ 
4 111111111111111111111U1

43.5 -44.5 11111111111N1111111111HCH)
Hard gray clay,  w/ 11111111111111111111111111  _    

51w /organi material IHHIH
Continued)

NATION.,  qnt,  ...vrrr,  rve•



r

LOG OF BORING NO.  B - 35  (Cont'd)
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

w $1 SHEAR STRENGTH 3 U
L+    

O J Zw ot-  } H-  Z IN TONS /SQ
m a SOIL DESCRIPTION r '  - M  t  !-w XV

t -   g g Cn0O C7 d=  cn1- 0
CL d ii N J

J-    z t-- (n
w v) oo

a OO Z
o z 05 10 1.5

lignitic below 50.0' nIu
riki,_! C L uiehIIIU1u1I
lkiN Hard gray silty clay

CU IIIU umv Iul
Hard gray clay Umoul IIIIU
w /occasional silt laminations 11u111u11u11I

0 slightly sandy,  w /lignitic Mil
laminations at 60.0' IIIUUUIIU111

IIIUUUIUII1111I
CL-CH) u1UU111U 111h1

65-
IIUU11UIIIII1
1111111111111111111111
111111111111111111111
1111111111111111111111

un
70 - 1111111111M1111111111111

1111111111111111111
11111u111111u11111

IIIU IIIII
75- 1I1UUIUU1111111I

IIU1111111U11uu
uuuuluIIIII

1gIUgINIIIq11111
o -

IWU1ul11u11111IIIIWUIII111111I
1111111uu1uu111
u1Ufl1UU11111111

8
111UIIIUIUIIIIII
IIMMI umu11111
IIuUU11IIIIIIIIIII
I11uu1uuu11111
IIU1g111uUhUuU

91
UUhUIUUUUIU

Iiuuu1111
111111111E1111111011
111111111111111111111
I

9
111111111111111111111111
11UUUuuU1111U
111UIIu1u11111
111u1 1u111111
1111111111111111111111

10! l 1111111111011111111111111

COMPLETION DEPTH :    60.0'
DATE:    11/17/76

NATIONAL SOIL SERVICES, INC.



LOG OF BORING NO.  B -75
ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

TYPE BORING:    Undisturbed Sample LOCATION :    N370150;  E3338275

L.L.    W
e SHEAR STRENGTH 3 - .

U o
L •

CC zw  °t—  
o

cc'   IN TONS /SOFT.    r
m a SOIL DESCRIPTION w NU,,  °-  c nw Grp

no

w N a A iiN     J aoo F -(n
m

ELEVATION:   277,8 m 0 ° z 2C.)     
05 IO 15 J
nn '    I nn

rI  ': F silty fine sand

Loose brown and tan

liii 11111

me w /red clay seam at 0.5' n IIu" "14,  ,'    w /occasional gravel SM) nnnn,
Hard tan silty clay,  jointed, inn MM

y w /indurated zo.ies and iron- IIU OIn!"IIIn
laminations

i I I n
n.\ nnnn n

10 Nj
reddish -tan n.n

w /organic laminations CL)   I
Very stiff tan clay CH) I

r '    Hard tannish -red lignitic
clay,  w /lignitic material 92  !IIIHIUItV ! IIO
seams at 9.0' -10.0' OH) 111111 Wnlnu
Hard brown clay,  w/

1 TjT1
LL

crn
In

NIB lignitic material seams CH) 47 74 60 44 uNi i  . 010
20 Siff dark green clay,  w/ IIInnIIIIInnHn

occasional dark reddish- 111111111111111E111111111
brown Iignitic.material seams CH) 111nn111n11

1

25 N Hard dark brown sandy clay,
x indurated

IIIn IIIn111n
111•10•01111111111

lignitic material seam
1111111111111W11111111li g 38 85 65 50 1  = i 7X 1 uMI61
Ilinnnn111n3 0  -
111nnlnnln11111

CL)
111 i I H11II1n11

Hard dark gray sandy 1111
Esti, clay,  indurated 111nn11nn111

C L) 111nn1111111111
Very dense green clayey

IIIIiiIHfflW1 (SC)
11

111
Hard green sandy clay I I l b l

45  ; CL)
Innn11111111
IIInn11111n11111
11 /Ilnnll11n11111

50 IIIIIfl! !Ihi!
COMPLETION DEPTH:    45.0' DEPTH TO WATER:  Caved at 3.0'

DATE:    12/1/76 DATE:  12/2/76
NATIONAL SOIL SERVICES, INC.



LOG OF BORING NO.  B - 76

ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:    Undisturbed Samnle LOCATION:     07A  .     2:  S

U.  SHEAR STRENGTH 31
ozw °t R jZ IN TONS /SOFT.    rm a. SOIL DESCRIPTION m-  u)   zw

cr

col

La con Q a  -I aJ pZ F vil

0
ELEVATION:   277.5 0 ° z 05 10 15

Loose dark reddish -brown
1

I  :   1 I ,
clayey fine sand

gm II
S  } NNgI 1

Stiff tan silty clay r t l 1 i t,5  ,     CL) Ili. l'"  Hit I
Stiff tan and dcrk red o l Hii i

clay,  i ronstai neJ and MIME  '  Mining

r jointed
IIIUU111u111111

I I i I'

10X
I li

CH)

Hard light tan and light
gray clay,  w /silt 93 38 20 24 P VIII l 96

15 laminations n111111N11111uiu
1111111111111111111111
11111111111111111111111

C L -C H) n1111u11111111111111
20 Hard dark tan clay u 1 uul

O H IIIIIIUUl1111u_1
Very dense dark gray silty fine 111C1'   crt Km

s.    sand,  w /light gray clay pockets 48 49 24 25

1
lllli 111  '

SM)
11111111111111111111111111

1 WWI
11111111 111111

Soft dark brown lignitic Inin
0 j material,  w /clay seams 111111101111111111111111111

11111111111111111111111111

IIIIIIIIIIIIIIIIIIIIr Hard greenish -gray clay,
35 slickensided 111 U iI

I

CH) u1 Ilulq
Soft dark brown lignitic 111u ; ; 1 '  INTHMI

40J
material 1ug i l

11111 II uMu
VIII 1 ' !  uluu111
111 u1uu11111
MN ' 1 LI nlglilIl

4s Pt uu Marna

luq 111 Ihlu
1118111111111111111
1111111811111111111

50 Inn ulnlua

COMPLETION DEPTH :   45.5' DEPTH TO WATER:    6.5'
DATE:   12/3/76 DATE:    12/4/76

NATIONAL SOIL SERVICES,  INC.
CONSULTING ENGINEERS.



LOG OF BORING NO.B -77
ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

TYPE BORING:  Undisturbed Samole LOCATION:  N370723;  E3339097

O
y

W Oi SHEAR STRENGTH 3

H CO a SOIL DESCRIPTION w IN TONS/SOFTFT.    

czM
W to Q ii R+  :1_1  -.1

p 1-6
Oo

ELEVATION:  259.0 0o M
05 10 1 m

Loose brown silty fine sand SM) nnlllnlln !  
11

Firm brown sandy clay,  w /iron 11[71/11nn1n111
IX stained laminations and numerous

11111i11na1ullln
q‘;   sand pockets 111nmm11nlmn
11 stiff below 2.0' CO f IOIPJfluii! i ;;    Stiff light tan silty clay, 11n11111111111n1

w / numerous sand laminations IIIn111111n11n
1 11

ke IIIn11nIn111n f

11111111u11lU11n1,  _
1111111111101111111111115  ;;

11 1111111111111111111111 C L)
Medium dense gray silty fine 1 1,   I,     11

20 sand ,  w /clay balls IIIU1I11lI11111nln
111111111111111111111111
11111NW1nnlnn
IIIn1111111n111n
111u11n11n11n111

25 11unuinlnln
11111 1

1 111
111111111111111111111111
Inn1111n11n
111.11111

30 111nNlnlnlln
111.111111
111111111111111
11111111.11111

SM)
111111111111111111111111

35
l

n1I11na11uuun
IIIII111nn1I1
111E1111111111111111111

40 - 

I
11111M11111111111111111111
MUM .     11m
II11n11n•n
II11111n11--n1n
1111111111111111111111111

45 1111111
11111111111111111111111
11111111111 ®11111
II1n111uInnn111
III11n11n111n

50 11111111111.
COMPLETION DEPTH:  35.0' DEPTH TO WATER:   10.0'  -  Caved at 31.0'

DATE:  4/2/77 DATE:   4/3/77
N•TIONAL SOIL SERVICES INC



LOG OF BORING NO.B -78
ASH STORAGE PONDS

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

TYPE BORING:  Undisturbed Sample LOCATION N369513;  E3339064

of
U) w "  SHEAR STRENGTH 3w 1 z ' —  °CC1-  - F -   IN TONS /SOFT.
a SOIL DESCRIPTION N m — 0  w

cn O — a c,ma
H viw cn J  w  -

ELEVATION :  266.3 z 0.5 10 15

Loose reddish -brown silty fine sandand I iI

w /iron stains and occasional clay 111

laminations SM) I IIInnIg71mIIII
z% Stiff light tan silty clay,  w /cloy 111111111111111111111111111111
i % ;%    laminations and iron stains Immunology=

1 ` CL) L)
11111111111nnIn11

Very stiff light tan clay,
w /iron stained lenses

IIMmnln
1111•11111001111111111111111 (

C H) n1H11m'1na
0%     Hard grayish -green silty clay, I„uuih w /clay and sand laminations IIIn111Imn111

UM

1; 11111111n1n1111111

00 11111111M1111111111111
00

11111111111111111111111111
n

1  ' I1111111111111111111111111111111111111111111111111
NE% 1111111111111111111111111
111111%1 111n1111111111nln

NI
w /lignitic material I11H 1HID

1\,     laminations C L)

Soft reddish -brown lignitic
material

w /lignitic clay seams
l

1 ;.%    Hard gray silty clay,  w /lignitic (
Pt)

Z1      c la seams CL)

I

1mnnlOThilln
Hard dark brown I ignitic clay, nmum adI

5  ` w /silty clay and lignitic material IIII111IUI_I111111
seams 11111111111111111111111111111

111nl11Ennlnln
u NIIII IIW

40
0 I_

IIIN Im11nw

1 ''

nlnwglllnn
111n111n11n111111

4s 1111111111011=
nmma IIN--
nln11n11nnn1n
IIIIIIIIUIUIINIH

rell INS
r........

COMPLETION DEPTH :   40.0'
DATE:   4/4/77

NATIONAL SOIL SERVICES, INC.



LOG OF BORING NO.  B - 79

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:  Undisturbed Samole LOCATION :   N371246;  E3338035

n w e SHEAR STRENGTH 3

F = _ "   
m a SOIL DESCRIPTION w

CL cn 02 ci2

z
ccnn o-   ~   

0
ou

z IN TON /SO FT.    cc
W n N d N J

J

a J
c z F- N

ELEVATION :  270.9 co o zz v
05 10 1 . 5 j

m

Firm light tan sandy 1 1 l' `

clay,  w /gravel CL) 11
11111111.11111Medium dense light tan
III11111n1MI11111

5 silty fine sand,  slightly nlgWqIIMnW
clayey IIIIIIOq Illn

11111111n111Nn111
r

1111111nlninglq
111111111111111111111111

1    U
11111111111111111111111 :
1111111111111111111111111

w /iron stained laminations 1I1IIIl.0 nnlq
P

4 dense below 13 5'
41 IIIpn1YIIHInln

r  _

111111111111111/   
1111111111111111111111111
11111111111111111111111111

20 - 111n11®Wnn111
1111111111111111111111
11111111111111111111111
nlIWgnW111n
111111111111111111111111

25':: ; : 111111111111111111111111
MIN ME
1 ®glgqlq J
EMI NM

36
11E11 10111111111111

1111.1
EIMEIREMMII
1-    lq

11111 hMINIII
1111111111111111111111111
1111111111111111111111111111

i w /brown siltstone laminations 11g11lliiniM1135  "  •

11
and seams 11111-    gngl

1111111111111111111111111
11g11®g1Ah1Iq

SM) 11111111111U hIhn

Hard brown siltstone,
111111111111111111111111111 1111111111111111111111111111111111111111111111111111111111111111111111111111140

Iil w /iron stained laminations
Hard grayish -green clay, 1 1111111111111111111
w /occasional silt laminations 11111111111111111111111111

w /lignitc material
1u N45 i
1111111111111111111111111111
11111111111111111111111
ngllgnqlqllql

50

Continued)

NATIONAL SOIL SERVICE*, INC.



LOG OF BORING NO.  B - 79  (Cont'd)
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

w
w

o SHEAR STRENGTH 3 -
u_   p W

cn

m zW o   -  m    IN TONS /SOFT.    
m ri SOIL DESCRIPTION a N0 o2  (n-  HW myCZ

a _   U)  Q

c
a 2 J

J
Z

z

N

m oz 0.5 10 1.5 mm

1111q     1NIN
11N111HR111111II
111111111111111111111E511111
I

55  `
M110111111111111111111

1111111N 1m1
IINNIn nn1
11H111U1M111111

w /clayey silt seams 1 111111111111111111111111111111111I

60 CL-CH).
1,11 1.

Very dense grayish -brown Ii,NnINNNmN
silty fine sand,  w ,'organic nN 1Nlaminations

1111111111111111111111111
65 IIIIIINNUNIIIII

1111111111111111111111111
11111111111111111111111
111ua1®uulmn

70
111111111111111111111111111
Illnmunnlmu
111N11®m11mq

SM) 1   ; , ,    1

x , 41 1 ,  1  '    Hard gray sandy clay, J
seat H t

75 w /occasional sand seams inill

indurated

w /clay laminations

80-\i H il III

w /clay seams 111N l  '   
MNIMEIMOIMIMMI

N
crossbedded 111111111111111111111111

111111111111111111E10111
85 IIINNUUIN

kk°1
uNNNImN
Iuu1NNNnN
ff,

1111111111111111111190 1
C L)

1%    Hard dark brown clay,
w / fi

uiuu
IMI

95 and seams

silty ne sand laminations NNNHIN
11111111111111111111111
N1111E1111Th1nIN

greenish -gray and IIIIINIu m11

dark brown CH)
IMINIIIINIMIEMII

COMPLETION DEPTH :  100.0'
DATE:  4/20/77

NATIONAL SOIL SERVICES,  INC.



LOG OF BORING NO.  B -87

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY,  TEXAS
TYPE BORING:   Undisturbed Sample LOCATION N 370 E3337226

J
u) w

W J SHEAR STRENGTH 5t
fa SOIL DESCRIPTION cr,,  5-  ,)~  DW IN TONS FT.    crm

W in Q d2 JJ  -  -Z HCn

ELEVATION :  275.0 Z
a

0.5 10 1.5
m

v . : •     Medium dense brown silty fine sand(SM) i '     

uuluuulStiff tan clay,  w/silty fine sand
111„i;iouullM

and iron stained laminations 111111111111111111111111
5 hard,  w /gravel 11111u iu1Ru

uluu u
iiiui 1u uu
UIIIIluuuluu

Hard light tan silty clay, j j f  ;   cb+ i 1
10 ;,;`    w/ iron stained laminations CL

i .;  I I j
Hard light tan sandy clay 111O1u1Miu-

uluuluu115
w /tan sand and iron stained uu
ami nations iffL.iulu

1111111111111101111111
1111111011111111111111111111

20
111uluuuu

L*4
11111111111111111111111111

Very dense tan clayey sand,
C1)

1111111111111111
slightly indurated,  w /clay 11111 Ul 1

251 pockets SC)    

41%i%    Hard tan silty clay,  w /silty I Ifine sand and iron stained
i

i I i
4,,    laminations CL)    r 0 .r-

1 Hard grayish -green silty clay,30

N;
1 ;    clay laminations

11111uuuu

35  %•% iln111uuu1Ill.   
C L)

1luuuuululu

Very stiff gray clay, bentonitic, o i
w /sand seams i

r40 CH)
Hard gray clay,  w /silt i? i I et i
laminations 1111111111111111111111111
w /fine sand laminations and 111111111111111111111M

45 seams uuuuuu
w /lignitic clay laminations 11, rbelow 45.0'

11111111111111111111111
Ho_\ i'

Continued)

NATIONAL SOIL SERVICES, INC.



LOG OF BORING NO.  B - 87  (Cont'd.)
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY,  TEXAS

J  (
6 W °4I SHEAR STRENGTH 3 -

O
U

i m a SOIL DESCRIPTION w Zug D~ 0  z
IN TONS /SO FT.    

H 2 2
a y0 O-  Q  c~AH 0

ooJJaJ00 1— V>
o

m 0z v
0.5 I0 1.     

nmlllnummn
111110111111111111111
111111111111111111111
111111111111111E511111
1111111111111M1111111111155
111

CH 11111 ®IIJII
1'

Hard gray silty clay, M1 1 1

w /silt laminations
1111111111111111111111

nluuuu60  ,
CL)_, 111111•1111111101111

Very dense grayish -brown
1111111111111=1111111

clayey fine sand,  w /gray 111uu1uulu ik
65 clay laminations uIIIMlN uhI

sc IIIUI®
Very dense gray silty fine 111111111111111111111111
sand IIIn11I1111n

111111111111111111.11M1
11111111111111111111111
1111111111111111111111111
nluIUuulumu
1111111111111111111111111

75 N NMI

1
neat

IINE
u1uINMENuu

80
SM) 1 I 1

N1 Hard grayish -green clay,
w /silty fine sand laminations 1111111111111111111111

1
and seams 11111MIu1111111111111111111151111

85  \ 111111uuhuu111u
111111111111111111111
IIU11uuu1
1111111011111111111111111
u1n=1NBCSnt1

90 IuIIIII
1111E11111_1®
IIIUIHNIMIIu
111nuiiliulu
Illuumnuc ilu

95 111111111111111111111
11111111111111111111111111

CL-CH) 1 NiNu

100 Hard
greenish -gray clay, n111111n1111111111

w /occasional silt laminations CH 1111111111111111111E111111

COMPLETION DEPTH:   100.0' DEPTH TO WATER:  Surface  - Caved at 5.0'
DATE:   4/13/77 DATE:  4/14/77

N•TIOM•L SOIL SERVICES, INC.
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SDP- 1

1( 4R7H SrDE FAST SIDE

sAP- 

Got/ r,4 S t Dr

5 t7- 4 sAP - s SDP- &,- SIP - 7

t zFD

270

426o

2dD

i

E
2 0 { 

D

SOIL TYPE

t

Grovel

ea

Sand Silt cloy , 

c
5a& f Pty- cl- dt- v, vscA h Lab Gravelly Sandy Silty clayey

i

Predominant type a6o.+ n heavy C Lv r= J
vL _•

t- iY  

I

F rXr; Lf L1. ZE.? v ciLS t

RLScEh i/ PLEI Tu F1( E

I.: Fi LL- 

o0
l

cG v tr/ cwv- s, s

7 , 

LAT 2

4

Z. • 
I• Zf lT t -___--- - ---- 

T"`-- _ _ 
1 ..

j

r 

I. S V f swl 

1 i45

Po " D 307mo

Ott

f • •j T - 

t zFD

270

426o

2dD

i

E
2 0 { 

D

SOIL TYPE

t

Grovel

ea

Sand Silt cloy , 

c
5a& f Pty- cl- dt- v, vscA h Lab Gravelly Sandy Silty clayey

i

Predominant type a6o.+ n heavy C Lv r= J
vL _•

t- iY  

I

F rXr; Lf L1. ZE.? v ciLS t

o0
l

cG v tr/ cwv- s, s

LAT 2



Page 1 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT

Gibbons

Pond, Carlos, Texas BORING No: SDP - 1
LOCATION: As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE: 5- 27- 83 PROJECT NO: 283- 202 BORING TYPE: 4 1/ 2" Rotary
DRILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 

2801± 

y
Z IL

o

y m _ b
p D

E
am

n 0

E UL

O L \ 
N

m° ° 

a Or m

Shelby Tube ®- Standard Penetration - No Recovery J - Jar

Sample Test Sample

DESCRIPTION OF STRATUM

2468

2469

2470

2471

2472

2473

2474

2475

2476

2477

2478

2479

2480

2481

2482

2483

2484

2485

4+ 

4+ 

4+ 

4+ 

2. 75

2. 0

1. 75

4. 0

3.
52.

Very
2. 5

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

2. 0

2. 0

Topsoil, tan silty fine sand with roots
2' 

Hard tan and gray clay, fill

Hard tan and gray clay with red clay streaks, fill

Hard tan clay

Hard brown clay to 812" 
Very stiff gray sandy clay with gravel and sand pockets ! 
Stiff to very stiff tan sandy clay with gravel and sand
pockets

Stiff tan and gray sandy clay

Hard gray sandy clay with tan clay layer at 15. 75' 
16' 

Very stiff brown clay with lignite seams, laminated and jointed

stiff brown silty clay with organic clay layer and
cemented sand nodules 2013

Hard tan silty clay
I

Hard gray clay with iron stains and sand pockets

Hard gray clay with iron stains, laminated and jointed

Hard gray clay with iron stains, laminated and jointed

Hard gray silty clay with iron stains and gypsum seams

Hard gray clay with gypsum seam at 33' 3", laminated and

jointed

37'+- 7'±

2484 Stiff gray sandy clay -clayey sand

42'± 

Alternating layers of gray sandy clay and clayey sand

5

10

15

2

25

30

35

45

SOIL MECHANICS INCORPORATED BRYAN , TEXAS



Page 2 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECTS

ISpO5a1 Pond, Carlos, Texas BORING NO! SDP- 
Disposal

LOCATION, As directed by
CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE, 9- 27- 83 PROJECT NO+ 283- 202 BORINGTYPE, 4 1/ 2'' Rotary

DRILLER- Anderson SOIL TECHNICIAN= Huff GROUND ELEV. 
2801± 

CL

ad
Z

e a
a a

m H

E
a

3

o

U. 

m

Shelby Tuba ®- Standard Penetration - No Recovery J - Jar

Sample Test Sample

DESCRIPTION OF STRATUM

2486 58

Alternating layers of gray sandy clay and clayey sand 47. 51

Very dense gray sand

Bottom at 50' 

Boring filled with cement - bentonite grout upon
completion of drilling. 

50

55

60

65

SOIL MECHANICS INCORPORATED BRYAN , TEXAS



Page 1 of 2

BORING LOG

PROJECT: 
Gibbons Creek S. E. S. Facility Sludge
Disposal Pond, Carlos, Texas

BORING NO SDP

LOCATION; AS directed by
CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE: 9- 27- 83 PROJECT No 283- 202 13ORINGTYPE: 4 1/ 2" Rotary

DRILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 280'± 

U -

E
o

o

r ° Z

E LL
o

v a 3
Eo y mo: ° v+ m n. m

Shelby Tube ®- Standard Penetration - No Recovery J- Jor

Sample Test Sample

DESCRIPTION OF STRATUM

2448

2449 4+ 

2450 4+ 

2451 4+ 

2452 2. 25

275
2453 4+ 

2454 4+ 

2455 4+ 

2456 2. 0

2457 3. 0

2458 4+ 

2459 4+ 

2460 4+ 
2461 4+ 

2462 4+ 

2463 4+ 

2464 4+ 

2465 4+ 

2466 4+ 

Topsoil, tan silty fine sand with roots
2, 

Hard tan and gray clay with sand streaks, fill

Hard tan and gray clay and sandy clay with sand streaks, fill

Hard gray clay with sand and clay pockets, fill

Very stiff red and gray sandy clay with tan sand pockets

Very stiff to hard red and gray sandy clay

yard gray sandy clay, jointed

Hard gray clay 15. 5' 

Brown lignitic clay, jointed

Very stiff brown clay with trace of lignite, laminated and

jointed

Very stiff reddish brown silty clay, laminated and jointed

Hard reddish brown silty clay with iron ore layer at 21' 10" 

Hard brown clams_ 2217" 

Hard black lignite
Hard black lignite 51

Hard gray silty clay, laminated

Hard gray silty clay, laminated

Hard gray silty clay, laminated

Hard gray sandy clay with 2" sandstone layer at 33', laminated

Cemented sand seam at 38' 
Hard gray clay with cemented sand seams 38- 75' 

Sand 40. 5' 

Hard gray sandy clay with trace of lignite

5

10

15

2

25

30

35

45

SOIL MECHANICS INCORPORATED BRYAN , TEXAS



Page 2 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT: 

Disposal Pond, Carlos, Texas BORING NO: SDP- 2
LOCATION, As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE i 9- 27- 83 PROJECT NO, 283- 202 BORING TYPE, 4 1/ 2" Rotary

DRILLER, Anderson SOIL TECHNICIAN, Huff GROUND ELEV. 280'± 

a d
Z

E E

0 ` 
r

a o

o
LL

r

Shelby Tuba ®- Standard Penetration - No Recovery J -Jar

Somple Test Somple

DESCRIPTION OF STRATUM

2467 80

4' 

Very dense gray sand

Bottom at 50' 

Boring filled with cement - bentonite grout upon
completion of drilling

50

55

60

65

SOIL MECHANICS INCORPORATED BRYAN , TEXAS



Page 1 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT' 

Disposal Pond, Carlos, Texas BORING No: SDP - 3
LOCATION: As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE: 9- 27- 83 PROJECT NO' 283- 202 BORING TYPE: 4 1/ 2" Rotary
DRILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 280'± 

c

ev

0

H Z
m Y

n CL

E

o m

o c \ 
v 3

a 0 —

ma
Shelby Tube ®- Standard Penetration - No Recovery J - Jar

Sample Test Sample

DESCRIPTION OF STRATUM

2487

2488

2489

2490

2491

2492

2493

2494

2,495

2496

2497

2498

2499

2500

2501

2502

2503

2504

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

2' 0

4+ 

1. 5
4+ 

4+ 

2. 5
4+ 

4+ 

3. 5

4+ 

4+ 

4+ 

4+ 

4+ 

2. 0

Topsoil, tan silty fine sand with roots
2' 

Hard gray clay with tan clay streaks and calcareous nodules

Hard tan and gray sandy clay with sand pockets and gravel, fill

Hard tan and gray sandy clay with trace of gravel

Hard tan and gray sandy clay with occasional sand pockets and
gravel I

Hard tan and gray sandy clay with organic material, iointed

Hard tan clay with organic material at 1118", jointed

Hard tan clay with iron stains and lignite streaks, laminated
and jointed 14' 1

Stiff to hard brown silty clay with trace of lignite, 
laminated and jointed

Stiff brown silty clay with trace of li nite ELI

Hard tan clay

Hard tan clay with iron ore seams, jointed
20'

r

Stiff brown lignitic clay, laminated and ' oin ed 21' l

Hard tan clay with iron ore seams, laminated and jointed 22' 

Hard brown lignitic clay, laminated and jointed

Very stiff dark brown lignitic clay at 23', laminated, jointed

Hard brown lignitic clay, laminated and jointed

Hard brown lignitic clay, laminated and jointed
28, 

Hard black lignite

32' 

Gray sandy c ay

Hard gray sandy clay

Hard gray sandy clay, laminated

Cemented sand seam at 43' 
Stiff gray sandy clay with sand pockets and cemented sand
nodules

5

10

15

2

25

30

35

45

SOIL MECHANICS INCORPORATED BRYAN , TEXAS



Page 2 of 2

BORING LOG

PROJECT: 
Gibbons Creek S. E. S. Facility Sludge
Disposal Pond, Carlos, Texas

BORING NO

LOCATION  Ass directed by
CLIENT= TEXAS MUNICIPAL POWER AGENCY Client

DATE , 9- 27- 83 PROJECT NO, 283- 202 BORINGTYPE, 4 1/ 2" Rotary
ORILLER: Anderson SOIL TECHNICIAN, Dean GROUND ELEV, 

2801± 

C LLa
CL

I dI
Z

a

N taEn

E•E

c

IL

Y

Shelby Tube ®- Standard Penetration  - No Recovery J- Jor

Sample Test Sample

DESCRIPTION OF STRATUM

2505 4+ Hard gray sandy clay

Bottom at 50' 

Boringfilled with cement - bentonite grout upon

completion of drilling

50

55- 

56065Boring
6o- 

65- 

SOIL MECHANICS INCORPORATED BRYAN , TEXAS



Page 1 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT: 

Disposal Pond, Carlos, Texas BORING NSDP

LOCATION:: AS directedi rected by
CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE : 9- 28- 83 PROJECT NO: 283- 202 BORING TYPE: 4 1/ 2'' Rotary

DRILLER: Anderson SOIL TECHNICIAN: LJUff GROUND ELEV: 280' 

c

t  

e
o

F Z
Y

G a

o a
cn m

c
E a

O C \ 
M

o m ° 
a_ o: m

Shelby Tube ®- Standard Penetration - No Recovery J- Jor

Sample Test Sample

DESCRIPTION OF STRATUM

2506

2507

2508

2509

2510

2511

2512

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

3. 0

4. o

2. 0

4+ 

2. 5

2. 0

2. 5

5
4+ 

4+ 

2. 5
4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

To soi , tan silty ine sand 10 11

Very stiff tan clay

Hard tan sandy clay with trace of lignite and gravel, fill

Stiff tan and gray sandy clay with gravel and 1" sand layer

at 5' 

Hard red and gray sandy clay

Very stiff tan and gray sandy clay with clayey sand pockets

Very stiff tan and gray sandy clay with clayey sand pockets
and trace of organic

Very stiff tan and gray sandy clay with gravel, cemented sand

nodules and tan sand pockets

Very stiff tan and gray sandy clay
Hard tan clay with sand nodules at 15' 

Hard tan clay with iron stains 17' 10" 

Hard brown clay
Very stiff brown clay
Hard brown lignitic__Slay at 191, laminated and jointed 20' 

Hard tan clay with iron stain streaks, jointed

Hard tan clay with iron stain streaks, jointed

Hard tan cl2_with iron stain streaks, jointed 25' 8" 
Hard brown lignitic clay, jointed

Alternating 4 - in. layers of brown lignitic clay and tan clay
with iron stains, jointed

Hard tan clay
Hard brown lignitic clay at 28. 5', laminated and jointed

Hard brown lignitic clay, laminated and jointed
35' 

Lignite

38' 

Hard gray silty clay with trace of lignite

Hard gray sandy clay with cemented sand seams
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Page 2 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECTS

DI SPOSaI Pond, Carlos, Texas BORING NO' SDP - 4

LOCATION. As directed by

CLIENT. TEXAS MUNICIPAL POWER AGENCY Client

DATE s 9- 28- 83 PROJECT NO, 283- 202 BORINGTYPE, 4 1/ 2'' Rotary

DRILLER, Anderson SOIL TECHNICIAN= Huff GROUND ELEV, 250± 

CL0

dZ

tea
E E

to
0

i

02, 

G

m

Shelby Tube - Standard Penetration - No Recovery J -Jar

Sample Test Sample

DESCRIPTION OF STRATUM

2524 4+ Hard gray sandy clay

Bottom at 50' 

Boring filled with cement - bentonite grout upon
completion of drilling
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Page 1 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT

Disposal Pond, Carlos, Texas BORING No SDP - 5
LOCATION: As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE: 9- 28- 83 PROJECT NO' 283- 202 13ORING TYPE: 4 1/ 2" Rotary

DRILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 
2801± 

o

FZ
15 r

E EE
o

v, ( na

F

c
Eo

0 3

m m ° 
m

Shelby Tube ®- Stand rd Peneiration - No Recovery J - Jar

Sample Test Somple

DESCRIPTION OF STRATUM

2525

2526

2527

2528

2529

2530

2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

3. 5

2. 5

1. 0

2. 5

3. 75

3. 0
4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

Topsoil, tan silty fine sand 1" 

Tan, red and gray sandy clay with sand nodu eT s and po ets

Very stiff tan and gray sandy clay with cemented sand pockets
4'± 

Sandstone layers
1± 

Very stiff tan and gray sandy clay with sand nodules

Plastic tan, red and gray sandy clay

Very stiff gray sandy clay

Very stiff gray sandy clay with sand nodules and decayed
organic material

Very stiff gray sandy clay with sand nodules
Hard tan sandy clay with iron stains at 15' 

i

Hard tan and gray clay with iron nodules and streaks, jointed i

Hard tan and gray clay with iron nodules and streaks, laminated
and jointed

Hard tan sandy clay with iron stains

Hard tan clay, laminated and jointed 23. 5' 

Hard brown clay, laminated and jointed 24' 

Hard black lignite, laminated and jointed

Hard black lignite, laminated and jointed

Hard black lignite, laminated and jointed 29. 51

Clay

Hard green clay, jointed

37'± 

Hard black lignite, laminated and jointed 39. 5'± 

Hard gray silty clay, laminated and jointed
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Page 2 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT: 

DISpOSaI Pond, Carlos, Texas BORING NO'- SDP - 5
LOCATION, As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE, 9- 28- 83 PROJECT NO, 283- 202 BORING TYPE, 4 1/ 2" Rotary

DRILLER, Anderson SOIL TECHNICIAN. Huff GROUND ELEV, 
2801± 

CL

C

ad

e

a

E E
a as

C

a e

c

L

s

m

Shelby Tuba ®- Standard Penetration - No Recovery J - Jar

Sample Teat Sample

DESCRIPTION OF STRATUM

Lignite from 48 to 49' 

49' 

Sandstone layer

Bottom at 50' 

Boring filled with cement - bentonite grout upon
completion of drilling
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Page 1 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT Disposal Pond, Carlos, Texas BORING No: SDP - 6

LOCATION: As directed by
CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE : 9- 28- 83 PROJECT No 283- 202 BORING TYPE: 4 1/ 2" Rotary

DRILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 280'± 

r
L u. 

r
o

a

Z

a i6
n o

E
a o

ut N

V « c
E u. 

o C
o e
e

a ° 

o a m

Shelby Tube ®- Standard Penetration - No Recovery J- Jor

Sample Test Sample

DESCRIPTION OF STRATUM

2544

2545

2546

2547

2548

2549

2550

2551

2552

2553

2554

2555

2557

2558

2559

2560

2561

4+ 

2. 5

2. 5

3. 75

2. 5

1. 5
4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

4+ 

Topsoil, tan silty fjne sand
411

Hard tan sandy clay

Very stiff tan sandy clay with sand pockets and iron stains

Very stiff tan sandy clay with sand pockets and iron stains

Very stiff tan sandy clay to clay

Very stiff tan sandy clay to clay
Tan and red sandy clay with gravel and sand pockets at 9' 
Stiff tan and red sandy clay with gravel and sand pockets
Hard gray clay with iron ore pockets, jointed at 1018" 

Hard tan and gray clay with iron stains, jointed

Hard tan clay with iron stains and decayed vegetation, jointed

Hard tan clay with iron stains and decayed vegetation, jointed
I

Alternating 5 - in. layers of brown lignitic clay, laminated and

jointed and brown sandy clay

Hard brown lignitic clay, laminated and iointed 20. 5' 

Hard tan clay, jointed

Hard tan clay, jointed

Hard gray clay with small sand seams, jointed at 22. 5' 

Hard gray clay with yellow seams, jointed

Hard gray clay, jointed with 3" layer of brown lignitic clay
at 25' 

Hard gray clay, jointed with 6" brown lignitic clay layer
at 28' 

32. 5' 

Lignitic clay
Hard brown lignitic clay, laminated and jointed with 3" gray

sandy clay layer at 34' 

37'± 

Hard gray clay with cemented sand seams, laminated

Hard dark gray lignitic clay 4313" 
Black lignite , 51
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Page 2 of 2

BORING LOG

PROJECT: 
Gibbons Creek S. E. S. Facility Sludge

BORING NO% SDP - 6
Disposal Pond, Carlos, Texas

LOCATION As directed by
CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE- 9- 28- 83 PROJECT NO, 283- 202 BORING TYPE, 4 1/ 2" Rotary

DRILLER, Anderson SOIL TECHNICIAN: Huff GROUND ELEV. 
2801± 

n
O

a d

a ao
E e

V1 el

a

e o
1z

a

m

Shelby Tube ®- Standard Penetration - No Recovery J - Jar

Sample Test Sample

DESCRIPTION OF STRATUM

2562 4+ Hard gray silty clay, laminated

Bottom at 50' 

Boring filled with cement - bentonite grout upon
completion of drilling
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BORING LOG

Gibbons Creek S. E. S. Facility Sludge

PROJECT Disposal Pond, Carlos, Texas BORING No: SDP - 7
LOCATION: As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE, 9- 28, 29- 83 PROJECT No! 283- 202 BORING TYPE: 4 1/ 2" Rotary

DRILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 280'± 

z LL

o c°n

a c
z

co

G a. 

in

oo
E LL

N

a ¢ m

Shelby Tube ®- Standard Penetration O - No Recovery J- Jor

Sample Test Sample

DESCRIPTION OF STRATUM

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

2577

2578

2579

2580

13. 7

3. 5

1. 5
3. 7

3. 5

4. 0

4+ 

4+ 

3. 0

3. 0

4+ 

4+ 

4+ 

2. 25

2. 25

3. 5

2. 0

oil. tan silty fine sand 6" 

Very stiff gray sandy clay
Very stiff tan and gray sandy clay with gray sand pocket at

3. 5', fill

Stiff to very stiff tan and gray sandy clay

Very stiff tan and gray sandy clay with sand nodules and
organic material

Hard tan and gray clay with gray clay pockets, fill

Hard tan and gray clay with gravel and sand pockets

Hard tan clay with sandstone nodules

Very stiff tan and gray sandy clay

Gray clayey sand
Gra and red clayey sand 16. 5'

Very stiff gray clay
Hard tan sandy cls 18. 5
Nar , own c - ay 20' I

Hard gray sandy clay

Hard gray sandy clay with organic streaks, jointed

Very stiff gray sandy clay

Very stiff gray sandy clay 28, 

Gray sandy clay -clayey sand

Very stiff gray sandy clay -clayey sand

Gray clayey sand with 1/ 2" layer of brown clayey sand at 39. 5' 

Gray clayey sand 44, 5' 
Very stiff gray sandy clay layer with tan - sandaiyer a +

3T

and 4" layers of brown organic material
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Page 2 of 2

BORING LOG

Gibbons Creek S. E. S. Facility Sludge
PROJECT: 

Disposal Pond, Carlos, Texas BORING Not SDP - 7
LOCATION. As directed by

CLIENT: TEXAS MUNICIPAL POWER AGENCY Client

DATE, 9- 28, 29- 83 PROJECT NO, 283- 202 BORING TYPE• 4 1/ 2" Rotary
DRILLER. Anderson SOIL TECHNICIAN, Huff GROUND ELEV, 

2801± 

c

IL

0

d

H
Z

in v, 

E

s

1' : 

oo

O

Shelby Tubs ®- Standard Penetration - No Recovery J- Jor

Sample Test SmnpM

DESCRIPTION OF STRATUM

2581 Alternating layers of sandstone and gray sandy clay

Bottom at 50' 

Boring filled with cement - bentonite grout upon
completion of drilling
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TMPA 

Safety Factor Assessment 

Gibbons Creek Steam Electric Station, Anderson, Texas 

Amec Foster Wheeler Project No. 6706150060 
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APPENDIX C 



Two-percent probability of exceedance in 50 years map of peak ground acceleration
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