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October 17,2016
Amec Foster Wheeler Project No. 6706150060

Texas Municipal Power Agency
Regulatory and Compliance
12824 FM 244 RD

Anderson, TX

Attn.: Mr. Jan K. Horbaczewski
janh@texasmpa.org

Re: Safety Factor Assessment of CCR units
Gibbons Creek Steam Electric Station
Anderson, Texas

Dear Mr. Jan K. Horbaczewski

Amec Foster Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler) submits this
Geotechnical Report for the above referenced project. The report includes the results of test
drilling and laboratory analyses and presents results of dike stability analyses for the Ash Ponds
and the Scrubber Sludge Pond at the TMPA facility at Gibbons Creek Steam Electric Station in
Grimes County, Texas.

Should any questions arise concerning this report, we would be pleased to discuss them with you.
Respectfully submitted,

Amec Foster Wheeler
Environment & Infrastructure, Inc.
Reviewed by:
Texas Registered Engineering Firm F-0012
Texas Registered Geoscience. Firm50.184

onzalez,_P.E. John C. Lommler, Ph.D., P.E. (NM #11549), D.GE
Senior Engineer Principal Geotechnical Engineer

Copies: Addressee (3)

The seal appearing on this document was authorized by Hector A Gonzalez, P.E. Lic. No. 104982, on October 22, 2016
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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:

Research and review existing reports, design and construction documents
Determine the various soil profile components at the existing pond locations;
Define the engineering characteristics of the subsurface materials encountered;
Observe the groundwater conditions at the site; and
Conduct analyses to obtain:
e The calculated static factor of safety under the long-term, maximum storage pool loading
condition, which must equal or exceed 1.50.
e The calculated static factor of safety under the maximum surcharge pool loading condition,
which must equal or exceed 1.40.
e The calculated seismic factor of safety must equal or exceed 1.00.

ar@DO A

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
3% inch 1.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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F'igure 1. Gedlogic Map. Gibbons Creek power pléhi is located on toip ofth:a Wellbornfornition (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=0.041g

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.
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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 7 (pcf) C’ or Su (psi) @’ or @,
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 o5
Short term Max Pool Conditions
Material Type Model 7 (pcf) C’ or Su (psi) @’ or @,
Fill Sandy Lean Clay Undrained (Phi=0) 120 1,000 0
Sandy Lean Clay Undrained (Phi=0) 120 2,750 0
Fat Clay Lignitic 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 7 (pcf) C’ or Su (psi) @’ or @,
[Fill] Gravel Base Undrained (Phi=0) 110 1000 0
[Fill] Sandy Fat Clay | Mohr-Coulomb 120 6 20
[Fill] Clayey Sand Mohr-Coulomb 110 0 25
Sandy Fat Clay | Mohr-Coulomb 120 6 20
Silty Sand Mohr-Coulomb 84 0 27
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Short term Max Pool Conditions

Material Type Model 7 (pcf) C’ or Su (psi) @’ or @,
[Fill] Gravel Base Undrained (Phi=0) 110 4000 0
[Fill] Sandy Fat Clay | Undrained (Phi=0) 120 1250 0
[Fill] Clayey Sand Mohr-Coulomb 110 0 o5
Sandy Fat Clay | 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’
Factor of Safety
Case Minimum Comments

Actual
Acceptable

Drained or effective stress

Long-term, maximum storage condition.

pool loading condition 1.5 1.5 Phreatic surface modeled to
represent permanent pool level
(267.0 ft MSL).

Undrained or total stress
condition.

The maxmum surchgrge pool 6. 1.4 Phreatic surface modeled to
loading condition
represent permanent pool level
(270.0 ft MSL).

Pseudo-static analysis of Steady
State Seepage condition, using
Steady State with Seismic 2.9 1.0 site-specific peak ground

accelerations (0.029).
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SUMMARY OF STABILITY ANALYSES
Section D-D’
Factor of Safety
Case Minimum Comments

Actual
Acceptable

Drained or effective stress
Long-term, maximum storage condition.

pool loading condition 1.5 1.5 Phreatic surface modeled to
represent permanent pool level
(273.0 ft MSL).
Undrained or total stress
condition.

The maximum surcharge pool

loading condition 5.2 1.4 Phreatic surface modeled to

represent permanent pool level
(280.0 ft MSL).

Pseudo-static analysis of Steady
State Seepage condition, using
Steady State with Seismic 4.8 1.0 site-specific peak ground

accelerations (0.029).

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.
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TEST DRILLING EQUIPMENT & PROCEDURES WhEE|E}I’

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.



April 1960) or ASTM Designation:

UNIFIED SOIL CLASSIFICATION SYSTEM

Soils are visually classified by the Unified Soil Classification System on the boring logs presented in this report.
Grain—size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart.
"The Unified Soil Classification System”, Corp of Engineers, US Army Technical Memorandum No. 3—357 (Revised

D2487—93T.

For a more detailed description of the system, see

GRAPHIC| GROUP
MAJOR DIVISIONS TYPICAL NAMES
SYMBOL | SYMBOL
- Well graded gravels, gravel—sand
° GW | mixtures, or sand—gravel—cobble
= £ CLEAN GRAVELS mixtures.
4 0 3‘: (Less than 5% passes No. 200 sieve) :)OOC Poorly graded gravels, gravel—sand
2 — =0 O~ GP mixtures or sand—gravel—cobble
7 L (-4 .
n S 0w D _ O mixtures
=8 < 3 Limits plot bel b L O]
- e imits plot below H - —gi
8 N % 58 GRAVELS WITH "W line orphqtched one )(} O( GM SlI"t)fc gravels, gravel—sand—silt
s Xsg FlNES on plasticity chart O 4 mixtures
Nz 3%
- More than 12% Limits plot ab
% @ g Pus(ses No. 200 sieve) | "A” Iilrr:;I S&ph‘:':ltcﬂecc)lvezone GC Clayey gravels, gravel—sand—clay
I 9 on plasticity chart mixtures
ox © A
o e "0 SW Well graded sands, gravelly sands
I 3¢ 23
Ll 3 gw CLEAN SANDS )
x " -.5: (Less than 5% passes No. 200 seive) [ =~ ~.°. Poorly graded sands, gravelly sands
S| 8% e P
O <Z( 8§ T T 171"
§ n Eg SANDS WITH A" h;rg'tirpﬂ,f,ttcﬁiﬁ’wmne 1] SM Silty sands, sand-—silt mixtures
:l/ ©5 FlNES on plasticity chart
s% . S ]
ZE | pasces Nor 300 steve) | A" fine e hatoned zone [/ SC | Cloyey sands, sond—clay mixtures
on plasticity chart YOS
9 o ELEE SILTS OF LOW PLASTICITY : : : : : MI_ Inorganic silts, clayey silts with
—_ oo . .
S ﬁ/\ gggﬁi (Liquid Limit Less Than 50%) THHAE slight plasticity
o AT T T T
o> =" 32 Inorganic silts, micaceous or
S m'% m:@;‘f:g SILTS OF HIGH PLASTICITY MH | diatoraceous silty soils, elastic
= Bo E Sa (Liquid Limit More Than 50%) silts
< Eo 3 ot CLAYS OF LOW PLASTICITY Inorganic clays of low to medium
N phes g% o CL | plosticity; gravelly clays, sandy
LID °s :3232 (Liquid Limit Less Than 50%) clays, silty clays, lean clays
N=Z 2= E N A . .
w S 4% 8L Inorganic clays of high plasticity,
Zuw OL£5% CLAYS OF HIGH PLASTICITY CH | fat clays, sandy clays of high
L § Sa (Liquid Limit More Than 50%) plasticity
NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
* plotting in the hatched zone on the plasticity chart to have double symbol.
50 PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS
SOIL COMPONENT PARTICLE SIZE RANGE
> 30 o COBBLES _Above 3 inches
O 49 CH | *¥) GRAVEL . . . 3 inches to No. 4 sieve
= oarse Gravel . . 3 inches to inc
z C G I 3 inches to 3/4 inch
ine Gravel . . inch to No. sieve
> 30 Fine G I 3/4 inch to No. 4 si
o 4 SAND . . No. 4 sieve to No. 200
= cL / MH Coarse . .No. 4 sieve to No. 10
edium . . No. sieve to No.
g% Ve Medi No. 10 sieve to No. 40
a CL-ML—, i Fine . . . . . . . . .No 40 sieve to No. 200
10 7 FINES (SILT or CLAY). . . Below No. 200 sieve
0 ML
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY wheeler
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 RELATIVE DENSITY
0-4 Very Loose
5-10 Loose
11-30 Medium Dense
31-50 Dense
50+ Very Dense

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

saturation.
N RELATIVE CONSISTENCY REMARKS
0-2 Very Soft Easily penetrated several inches with fist.
3-4 Soft Easily penetrated several inches with
thumb.
5-8 Medium Stiff Can be penetrated several inches with
thumb moderate effort.
9-15 Stiff Readily indented with thumb but
penetrated only with great effort.
16-30 Very Stiff Readily indented with thumbnail.
30+ Hard 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 RELATIVE DENSITY
0-4 Very Soft
5-8 Soft
9-15 Moderately Firm
16-30 Firm
31-50 Very Firm

50+ Hard
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PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sluc@mMeC

Amec foster Wheeler
4801 Spring Valley

12824 FM 244 Road foster ~ Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/1/16
£z RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | B Sz | SURFACEELEV
= N = =99 c = £ £ =8¢ .
$£21 3 |olal 88 | S|SS|E| 5| S |2 |8582| patum
s |E55| 5 |2|8 e2 | 2|55 |%|=2|2|2|8%8
8_8/558| &2 | &|&|l 2=z B |85 | 5| 3| 8|8 |E8T REMARKS VISUAL CLASSIFICATION
QOcfu| Oac G a n|w onw n o o | o o D00
0 ST 58 [237] 26| NP | NP| SM [FIL SILTY SAND, gray,fnegrained
sanag, trace roots.
ST 19.4|35.7| 45| 22 | 23 SC [FILL] CLAYEY SAND, brown, fine-grained
sand, trace pebbles.
ST - yellowish brown from 4' to 8'.
5
ST 29.8(47.3| 54| 24 | 30
ST - brown from 8' to 10'. very dark gray
inclusion - possibly top soil.
10 ST -~ light yellowish brown from 10' to 15'.
ST 33.2|39.0| 61| 34 | 27
15
i ST SC-SM CLAYEY SILTY SAND, yellowish brown,
. fine-grained sand, ferrous stains.
20 Zi
AR - no recovery. pushed Shelby tube and
AN encountered refusal, Shelby tube was bent.
25 7 . SS| 14-23-27 50 32.8(44.1| 45| 27 | 18 SC CLAYEY SAND, yellowish brown,
/ fine-grained sand, ferrous stains
GROUNDWATER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V[ 175 102016 | s-2'0.D.1.38" LD.wbesample L. OG OF TEST BORING NO. LB-01
\ 4 U-3"0.D. 2.42" |.D. tube sample
N4 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

oster

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/1/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 82| 8 = | B Sz | SURFACEELEV
»c N =] cE5 | | = £ =8¢ .
$28| 5 | 05 88 | SISS || E| 5|2 |882| oatum
s |E58| £ |88 ¢8| 2 (55|82 g2 |38%8
8_3/558| S2 |5|5 ox | b |85 | 5| 3| 2|2 |E8T
Scf| 8P& 38 | &8 35 S 12|81 8| al|ld | 568 REMARKS VISUAL CLASSIFICATION
% SS[172724 | 51 SC CLAYEY SAND, yellowish brown,
/ fine-grained sand, ferrous stains
30 SM SILTY SAND, grayish brown, fine-grained.
SS| 16-22-33 55 34.1(13.2| NP| NP | NP
35
SS[21-31-33 | 61
40 Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y[ 175 102016 | s-2'0.D.1.38" LD.wbesample L. OG OF TEST BORING NO. LB-01
A 4 U-3"0.D.2.42"I.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
A4 MC - Modified California Sampler Page 2 of 2

NR - No Recovery




PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?CTJ"S‘%I_ o

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
z RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | B Sz | SURFACEELEV
»c N =] cE5 | | = £ =8¢ .
s2fl g | L[5 88 | 3|83 |=|E| 5|2 |8E7 patum
< EEB | £ slg| 08 z |SE| G|z 2|2S| 853
8.8/ 558 2 |5|5 25 | E|E5|5| 3| 8|8 |Es¢e
Sl 888 sS | 818 a5 % S| @2 8|z |3 | 505 REMARKS VISUAL CLASSIFICATION
0 PP (tsf) ST 17.2(39.9] 47| 22 | 25 | CL-ML [FILL] SANDY SILTY CLAY, black,
fine-grained sand, trace roots. becomes
yellowish brown from 0.5' to 2', trace
0.00 ferrous stains.
ST CH [FILL] SANDY FAT CLAY, very stiff,
yellowish brown, trace pebbles.
4.00
ST 31.1|55.9| 61| 37 | 24
5750+
ST Unconf. Compressive
Strength= 0.92 tsf
2.75
ST 32.0(63.2| 59| 30 | 29 - hard below 8'
4.25
10 7 CH SANDY FAT CLAY, medium stiff, dark
/ gray, very fine-grained sand, slightly platy.
é ST 28.9150.0f 56| 36 | 20
1.00 /
15 /
%
SS| 14 - 50/7" 50 26.1(545| 46| 30 | 16 CL SANDY LEAN CLAY, hard, dark gray, very
/ fine-grained sand, slightly platy.
20 %
% SS| 50/5" 50
25 %
GROUNDWATER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V| Dy 10/2/2016 | S-2" 0.D. 1.38" |.D. tube sample LOG OF TEST BORING NO LB-02
A 4 15.7' 17:53 10/2/2016 | U -3"0.D. 2.42" |.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

Amec foster Wheeler
4801 Spring Valley

12824 FM 244 Road oster ~ Dallas .
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
) . BORING TYPE Hollow Stem Auger
g s | 22| ¢ = |8 | _5=| SURFACEELEV
0 c N =] =59 c = 2 =9E .
£ gl E82| 5, |28 25 | £ |z2%|2|2l% |3 ses
Scf| 388 59 | 8|S 55—; 3 S|l ol 8|z |a | Sos REMARKS VISUAL CLASSIFICATION
SS| 50/6" 50 20.7|54.8| 57| 31 26 CL SANDY LEAN CLAY, hard, dark gray, very
% fine-grained sand, slightly platy.
0 %
% SS[28-504" | 50
35 %
SS[13-50/6" | 60 Lignite LIGNITE, hard, dry, dark brown, platy
40 Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Dry 10/2/2016 | S-2" 0.D. 1.38" |.D. tube sample LOG OF TEST BORING NO LB-02
15.7' 17:53 10/2/2016 | U -3"0.D. 2.42" |.D. tube sample

C - 3" O.D. CME tube sample
SH - 3" Shelby sample

- ] K

MC - Modified California Sampler

NR - No Recovery

Page 2 of 2



Amec foster Wheeler
4801 Spring Valley

g

PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(;_?""ec

12824 FM 244 Road oster Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/5/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
g g | 23| 8 = | 8| _5=| SURFACEELEV
»c N =] cE5 | | = £ =8¢ .
$28| 3 |o|5 B8 | S|SS|E| 5| S|z |882 vatum
s £58 | § sl of z |5t |l gl 2|<S|8a8
8.8/ 558 2 |5|5 25 | E|E5|5| 3| 8|8 |Es¢e
Scf| 8P& 38 | &8 35 S 12|81 8| al|ld | 568 REMARKS VISUAL CLASSIFICATION
01Fp (tsf) ST Fly-Ash [FILL] FLY ASH, dark gray.

ST 17.7|24.6| 33| 18 | 15 SC [FILL] CLAYEY SAND, dense to very
dense, yellowish brown, ferrous stains,
fine-grained sand, trace pebbles and

4.50+ coarse-grained sand intrusions at
intermittent depths.

ST

5755
ST
2.50
ST 18.131.8| 33| 16 | 17
3.25
10
ST CH [FILL] FAT CLAY, very stiff, dark gray,
ferrous stains, very fine-grained sand
2.25
15
7, ST 36.1(29.4| NP| NP | NP SM SILTY SAND, medium stiff, light olive
/ brown, fine-grained sand.
T.00 /
20 %
% SS[26-506" | 50 | 29.8]22.7] NP| NP | NP | SM very dense below 23
GROUNDWATER

SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings

18 1052016 | s-2'0.D.1.38" LD.wbesample L. OG OF TEST BORING NO. LB-03

11.7' 19:26 10/5/2016 | U -3"0.D. 2.42" I.D. tube sample
C - 3" O.D. CME tube sample

SH - 3" Shelby sample

MC - Modified California Sampler Page 1 of
NR - No Recovery

- ] K




PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

oster

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/5/16
z RIG TYPE CME 75
*5§ 9 BORING TYPE Hollow Stem Auger
ot o g 3|22 | 8| .| 2|2 |<Ez| SURFACEELEV.
58| 5 |,|o &8 | S|SS|E|E|5|Z|853| oarum
eS8 | £ | 3|8 g ¢z | & 2|5 |3%8
S B 5I0| Be|C|El B | B |EE| 2 E|E|E| ke
.3 388 £8 |3l8l 8 | o |Ss| 8| B 28|58 REMARKS VISUAL CLASSIFICATION
/ SSp4-26-38| 64 SM fSILTY SAI\éD, very dense, light olive brown,
/ Ine-grained.
30 Z
% SS[25-506" | 50
= Z
% SS| 28 - 50/6" 60 - increased silt content with depth.
40 — Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
IR 10/5/2016 | S -2"Q.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-03
A4 11.7 19:26 10/5/2016 | U - 3" O.D. 2.42" |.D. tube sample '
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample P 5> of 2
A4 MC - Modified California Sampler age o

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sluc@mMeC

Amec foster Wheeler
4801 Spring Valley

12824 FM 244 Road foster ~ Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/1/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
g o | 22| 8 = | 8 | _5=| SURFACEELEV
wcg N =] S5 | | =] E| £ =8¢ .
$£21 3 |olal 88 | S|SS|E| 5| S |2 |8582| patum
£ |E88| § |eo|g g= Z |55 ls|=2|2|2|838
g _ 8 558| 2 |E|§l &x E | 25| 5| 3| 8|8 | ERT REMARKS VISUAL CLASSIFICATION
QOcfu| Oac G a n|w onw n o o | o o D00
0 PP (tsf) ST SM [FILL] SILTY SAND, light gray to dark gray,
very fine-grained, trace roots at surface,
ST 359(73.1| 65| 38 | 27 CH [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.
SS|7-9-10 19 30.0(594| 62| 28 | 34 - becomes yellowish brown from 4' to 6',
with ferrous stains.
5
SS| 5-6-8 12 - stiff to very stiff, brown to reddish brown
below 6'.
2.50
10 SC CLAYEY SAND, reddish brown, very
fine-grained
31.7|36.7| 50| 31 19 - very dense below 13'
4.00
15
Lignite LIGNITE, hard, dark reddish brown,
- sandy siltstone layer at 19.5'. hard, with
20 very fine-grained sand.
B-35-50/4 85 34.0(89.2| 67| 37 | 30 CH SANDY FAT CLAY, very dense, light olive
brown, fine-grained.
25
GROUNDWA/'I" ER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y[ 165 | 1700 | 102016 | s-2"0.D.1.38"1D.wbesample QG OF TEST BORING NO. LB-04
A 4 U-3"0.D.2.42"I.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

Amec foster Wheeler
4801 Spring Valley

12824 FM 244 Road oster = Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/1/16
z RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
g g | 23| 8 = | 8| _5=| SURFACEELEV
»< g N 2 eS| 2| = £ =8¢ .
s2fl g | L[5 88 | 3|83 |=|E| 5|2 |8E7 patum
s | E82| §_|gle 22 | Z|:5|8|2| %2883
g _ 8 558| 2 |E|§l &x E | 25| 5| 3| 8|8 | ERT REMARKS VISUAL CLASSIFICATION
QOcfu| Oac G a n|w onw n o o | o o D00
7/
SS[19-30-35| 65 CL SANDY LEAN CLAY, hard, reddish brown,
very fine-grined sand, with sand and silt
% intermittent partings and ferrous stains.
30 %
% SS[ig-30-41| 71 25.9(55.3| 45| 27 | 18
35 %
SS|7-11-24 | 35 33.5|23.5| 35| NP | NP SC CLAYEY SAND, medium dense, yellowish
/ brown, color darkens with depth,
40 = Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y| 165 17:00 | 10//2016 | S-2"O.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-04
A 4 U-3"0.D.2.42"I.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
Y MC - Modified California Sampler Page 2 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?CTJ"S‘%I_ o

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
g g | 23| 8 = | 8| _5=| SURFACEELEV
»c N =] cE5 | | = £ =8¢ .
$28| 5 | 05 88 | SISS || E| 5|2 |882| oatum
s |238| 2 (8|8 28 | z|%:|5| 2| e|2|B38
& 5/ 553%| S92 | 5|5 3&x E |88 | 5| 8| &| 8| =8¢ REMARKS VISUAL CLASSIFICATION
QOcu| Oax G n|ln nn n Sa o 3 o o D206
0 PP (tsf) ST 18.9(25.7| 46| 25 | 21 CL [FILL] SANDY LEAN CLAY, light gray to
dark gray, very fine-grained sand, trace
CL roots at surface.
/ SANDY LEAN CLAY, stiff to hard, brown to
yellowish brown, ferrous stains,
/ Unconf. Compressive | fine-grained sand.
/ Strength= 2.70 tsf
4.50+ %
S 750% %
2.75 %
10 %
7-7-19 28 Lignite LIGNITE, hard, black and dark brown, with
intermittent 2-inch thick sandy clay layers
at 13'and 14.5'
15 CH FAT CLAY, hard, slickensided, dark olive
/ gray, with lignite layer at 18'.
é SSfis-22-26] 48 | 38.9(96.2] 94| 44 | 50
%
SS|  50/6" 50 CL LEAN CLAY, hard, slickensided, dark
/ brown, lignitic.
25 %
GROUNDWATER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V| Dy 10/2/2016 | S-2" 0.D. 1.38" |.D. tube sample LOG OF TEST BORING NO LB-05
A 4 13.2' 17:48 10/2/2016 | U -3"0.D. 2.42" |.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

oster

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
‘E§ . BORING TYPE Hollow Stem Auger
ot o g 3|22 | 8| .| 2|2 |<Ez| SURFACEELEV.
88 g |5 &8 | 2SS S E|S |5 853 oatum
288 | £ alal @8 g= | & 2|3 £
Scfl 388 S | SISl 25 s 188|818z |8 )| 505 REMARKS VISUAL CLASSIFICATION
/ SS|  50/6" 50 CL LEAN CLAY, hard, slickensided, dark
% brown, lignitic.
30 é
% SS| 506" 50
35 %
SSP9-31-30[ 61 225|48.2| 55| 25 | 30 SC CLAYEY SAND, very dense, gray, ferrous
/ stains, very fine-grained sand.
40 = Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V| Dby 10/2/2016 | S -2"Q.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-05
A4 13.2' 17:48 10/2/2016 | U - 3" O.D. 2.42" |.D. tube sample
2 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
A4 MC - Modified California Sampler Page 2 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?CTJ"S‘%I_ o

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
) . BORING TYPE Hollow Stem Auger
oo g 3|22 | 8| .| 2|2 |<Ez| SURFACEELEV.
32| 8 |o|% &8 | S|Ss || E| S|z |882| DATUM
g_yéﬁ.‘ég ?Elgg’é’ Eé?,@.‘z%gg’iS
sc9 @ o Qo =] |7} = 9
28358 S8 |alal Sx | 5|5 sl 8| 2|8 |58% REMARKS VISUAL CLASSIFICATION
0 PP (tsf) Ss[8-7-12 | 19 | 13.0(33.4| 47| 25| 22 | GW [FILL] GRAVEL BASE, dark gray.
SS[8-13-25 | 38 27.1|63.7| 88| 50 | 38 CH LFILL] SAtI\:RY FAT CtLAY, hard, yellowish
rown, wi errous stains.
CL SANDY LEAN CLAY, hard, light to dark
/ SS| 50/6" 50 yellowish brown, ferrous stains, very
/ fine-grained sand.
5 %
% ST 27.7|86.5| 49| 24 | 25 - pale brown below 8'
2.75 %
10 %
ST 30.4|77.0] NP| NP | NP ML SANDY SILT, pale brown, ferrous stains,
with siltstone layer at 15.75'
1.00
15
/ SS|  50/6" 50 CL SANDY LEAN CLAY, hard, dark gray,
20 %
% SSp3-26-50| 50
25 %
GROUNDWATER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y| s 09:43 | 10/3/2016 | S-2"0.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-06
A4 U-3"0.D. 2.42" |.D. tube sample
7 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

i
{

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road oster Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
H§ . BORING TYPE Hollow Stem Auger
ot o g 3|22 | 8| .| 2|2 |<Ez| SURFACEELEV.
88 g |5 28 | E|SS|E|E| S 5|8532| oamum
s 255 | §_|B|E ¢ | 2|35|5| 2| 2|25 |8%2
c 7] ® O & =] 17} =]
3.5§ gnﬂcjg g_,8’ S8 25 s 188|288 = = 538 5 REMARKS VISUAL CLASSIFICATION
SS|  50/5" 50 CL LEAN CLAY, hard, slickensided, dark
/ brown to black, lignitic with lignite pockets.
30 %
% SSp9-36-36| 72
35 %
% SS| 50/6" 50
40 Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y[ a6 | 0943 | 102016 | s-2'0.D.1.38"ID.wbesample QG OF TEST BORING NO. LB-06
\ 4 U-3"0.D. 2.42" |.D. tube sample
2 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
A4 MC - Modified California Sampler Page 2 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?CT)"S‘%I_ o

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/5/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | 2 S= | SURFACE ELEV
= N = =99 c = £ £ =8¢ .
$£21 3 |olal 88 | S|SS|E| 5| S |2 |8582| patum
s £858| § sl of z | 58| 5|2 2|S|38%8
8 B 558| S |5l5 32 | £ (85|58 |23| &|8|Ek¢C
Scf| 388 a9 |88l 6 % S| @2 8|z |3 | 505 REMARKS VISUAL CLASSIFICATION
0 PP (tsf) ST 8.2 |249| NP| NP | NP | GW [FILL] GRAVEL BASE, light gray to dark
gray, very fine-grained, trace roots at
2507 surface,

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

3.25 calcareous nodules.

ST 17.7126.9| 55| 21 34 SC CLAYEY SAND, dense, yellowish brown,
fine-grained with calcareus nodules.

5750+

ST

2.00 Unconf. Compressive
Strength= 1.35 tsf
2290422 59| 14 | 45 SC CLAYEY SAND, dense, dark gray, ferrous
stains, very fine-grained sand.
1.75
10
47.0(65.0| 78| 43 | 35 CH SANDY FAT CLAY, very stiff, reddish
brown, very fine-grained
3.50
15
1.50
20
37.6|72.3| 70| 42 | 28 - hard below 23'.
4.50+
25
GROUNDWA i R
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V| 278 19:07 | 10/5/2016 | S-2"O.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-07
\ 4 U-3"0.D. 2.42" |.D. tube sample
N4 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

oster

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/5/16
£ RIG TYPE CME 75
E§’ 9 BORING TYPE Hollow Stem Auger
oc o g 3|22 | 8| .| 2|2 |<Ez| SURFACEELEV.
88 5 |L|5 88 | £S5 S| 8|5 |2|883 oatum
Sy = QLo » S = Se c KS) S =0
§.5/c28| e |E|5 B5 | p (22| 2|3 B |8 cic
Scf| 8P& 38 | &8 35 s 188|818z |8 )| 505 REMARKS VISUAL CLASSIFICATION
/7
o SS| 50/6" 50 SC CLAYEY SAND, very dense, gray, very
L fine-grained sand, with sand and silt
/ intermittent partings and ferrous stains.
30 %
% S| 507 | 50 | 25.3]80.0] 66| 35 | 31
» %
% SS[15-50/6" | 50
40 Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V[ 278 | 1907 | 102016 | s-2'0.D.1.38"1D.wbesample QG OF TEST BORING NO. LB-07
\ 4 U-3"0.D. 2.42" |.D. tube sample
N4 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
A4 MC - Modified California Sampler Page 2 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?CT)"S‘%I_ o

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
g o | 22| 8 = | 8| _5=| SURFACEELEV
»< g N 2 eS| 2| = £ £ =8¢ .
5B 5 |u|5 28 | S |SS|E|E| 2|5 |85y oaruw
s £858| § sl of z | 58| 5|2 2|S|38%8
8 B 558| S |5l5 32 | £ (85|58 |23| &|8|Ek¢C
Sl 888 sS | 818 a5 % Ss |1 2| 8 z | & 5565 REMARKS VISUAL CLASSIFICATION
0 PP (tsf) ST 10.4(32.9] 58| 31 | 27 | GW [FILL] GRAVEL BASE, dark gray.
CH [FILL] SANDY FAT CLAY, very stiff,
yellowish brown, trace pebbles.
ST
3.75
ST 34.2|53.2| 76| 44 | 32 Unconf. Compressive
5 Strength= 1.83 tsf
1.25

SS[7-9-10 | 19 SC [FILL] CLAYEY SAND, medium dense,
light olive brown, ferrous stains,
fine-grained.

SS| 5-6 11 CH [FILL] SANDY FAT CLAY, stiff, light olive
brown to light gray, ferrous stains, very
fine-grained sand.

10 7 CH SANDY FAT CLAY, hard, grayish brown to
yellowish brown, ferrous stains, very
fine-grained sand, trace wood fragments

/ and roots.
é SSii7-17-22] 39
é SSfio-18-20| 38
é 39.3|66.0f 90| 51 | 39
2.00 / - very stiff, brown, trace calcareous
nodules below 23'.
25 /
GR % R
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
WA 10:00 | 10/2/2016 | S-2"O.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-08
A 4 22.9' 10/2/2016 | U -3"0.D. 2.42" |.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



Amec foster Wheeler
4801 Spring Valley

g

PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

12824 FM 244 Road oster Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/2/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | B Sz | SURFACEELEV
wcg N =] cE5 | | = € | £ =8¢ .
$£21 3 |olal 88 | S|SS|E| 5| S |2 |8582| patum
< Exm | 5 5|la 08 z | 58| 5|2 2|S|38%8
8 B 558| S |5l5 32 | £ (85|58 |23| &|8|Ek¢C
Scf| 388 59 S8 a5 3 Se | Q2| 8 @ & 565 REMARKS VISUAL CLASSIFICATION
y
ST CH SANDY FAT CLAY, very stiff, brown,
ferrous stains, very fine-grained sand,
trace calcareous nodules.
2.50
30 /
% SSp9-31-30| 61 31.8(59.0| 76| 37 | 39 - hard, dark gray, trace organic matter
inclusions increasing to a 2-inch. lignite
/ seam at 33.5'".
é SS| 505" 50
%
) ST SM SILTY SAND, very dense, olive gray,
: ferrous stains, very fine-grained.
2.50
45
SS| 50/6" 50 29.3|68.7| 65| 38 | 27
50 Boring was terminated at 50 feet
55 GROUNDWATER

SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings

41 10:00 | 10/2/2016 | S-2"O.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-08

229 10/2/2016 | U -3"0.D. 2.42" |.D. tube sample
C - 3" O.D. CME tube sample

SH - 3" Shelby sample

MC - Modified California Sampler Page 2 of
NR - No Recovery

- ] K




PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sluc@mMeC

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road foster Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/3/16
z RIG TYPE CME 75
“§ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | B Sz | SURFACEELEV
wC o IS N = c s < = IS < = g c -
82| g | |5 88 | S|SS|E|E|S |2 |S882| Datum
s £858| § sl of z | 58| 5|2 2|S|38%8
8 B 558| S |5l5 32 | £ (85|58 |23| &|8|Ek¢C
Al 388 oS | 3B zH 3 Se | Q2| 8 2 | & 565 REMARKS VISUAL CLASSIFICATION
0 PP (tsf) ST CL [FILL] SANDY LEAN CLAY, hard, black,
fine-grained sand,
4.50+
ST 35.5(60.5| 82| 45 | 37 - stiff, reddish yellow with light yellowish
brown mottling. from 2' to 4'.
2.50
ST ML [FILL] SANDY CLAYEY SILT, very dense,
brown, trace pebbles fine-grained sand.
5750+
ST 36.4(67.2| 78| 49 | 29 CH Unconf. Compressive | [FILL] SANDY FAT CLAY, stiff, reddish
Strength= 1.47 tsf yellow, ferrous stains, very fine-grained
’ sand.
1.25
ST
1.25
10 7 CH SANDY FAT CLAY, stiff, grayish brown to
yellowish brown, ferrous stains, very
fine-grained sand, trace wood fragments
/ and roots.
é -
1.5 /
15 /
%
o, ST 26.0(26.7| 41| 26 15 SC CLAYEY SAND, brownish yellow, ferrous
/ stains, very fine-grained.
T.00 /
20 %
Sl ST 35.2(76.9] NP| NP | NP SM SANDY SILT, medium dense, dark red,
ferrous stains, fine-grained sand.
0.75
25
GROUNDWATER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y[ 191 [ o830 | 102016 | S-2'0.D.1.38"1D.wbesample QG OF TEST BORING NO. LB-09
A 4 20.0' 16:40 10/5/2016 | U -3"0.D. 2.42" I.D. tube sample
N4 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

Amec foster Wheeler
4801 Spring Valley

12824 FM 244 Road oster = Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/3/16
£ RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | B Sz | SURFACEELEV
wcg N =] cE5 | | = £ =8¢ .
328 5 | |5 88 | S|SS|E|E|5 | $E2 | DATUM
s | €38 | § 2|l g2 Z |35 s|z2|2|2|8%8
8 5558 £3 |55 32 | £ | 28| 5| 3| &|8|E8¢< REMARKS VISUAL CLASSIFICATION
ol o | GS |o|»| T@H » |2 |&| 3| a|a |>0s
ST CL SANDY LEAN CLAY, very stiff, brownish
yellow, trace calcareous nodules.
30
7S SS| 50/6" 50 23.0|50.8| 64| 36 | 28 SC CLAYEY SAND, very dense, grayish brown
/ to dark gray, very fine-grained.
2 Z
% SS| 505" 50
40 — Boring was terminated at 40 feet
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
AVARTXE 08:30 | 10/5/2016 | S-2"0.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-09
A4 20.0' 16:40 10/5/2016 | U -3"0.D. 2.42" I.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
Y MC - Modified California Sampler Page 2 of 2

NR - No Recovery



PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber Sluc@mMeC

Amec foster Wheeler
4801 Spring Valley

12824 FM 244 Road foster ~  Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOBNO. 6706150060 DATE 10/5/16
z RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
Q o | 22| 8 = | 2 Sz | SURFACEELEV
wC o IS N = c s < = IS < = g c -
82| g | |5 88 | S|SS|E|E|S |2 |S882| Datum
s £58 | § sl of z | 58| 5|2 2|S|38%8
8.8/ 558 2 |5|5 25 | E|E5|5| 3| 8|8 |Es¢e
Al 388 oS | 3B zH 3 Se | Q2| 8 2 | & 565 REMARKS VISUAL CLASSIFICATION
0 PP (tsf) ST GW [FILL] GRAVEL BASE, very dense, dark
gray.
4.50+ CH [FILL] SANDY FAT CLAY, hard to very
stiff, brown, fine-grained sand, trace roots
ST 19.7(545] 52| 23 | 29 and pebbles,
2.25
ST
5350
ST 27.2(35.6( 57| 29 | 28 SC CLAYEY SAND, dense, brown with pale
brown mottles, fine-grained, trace gravel.
3.00
ST - brownish yellow below 8'
3.50
10 7 CH SANDY FAT CLAY, stiff, grayish brown to
yellowish brown, ferrous stains, very
fine-grained sand, trace wood fragments
/ and roots.
é -
4.00 /
15 /
%
ST 76.7|77.1| NP| NP | NP ML SANDY SILT, medium dense, reddish
brown, ferrous stains, very fine-grained.
0.75
20
ST 35.0|64.0/ NP| NP | NP - yellowish brown below 23'.
0.75
25
GROUNDWATER
SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
Y| 165 18:54 | 10/5/2016 | S-2"O.D. 1.38" I.D. tube sample LOG OF TEST BORING NO LB-10
h 4 U-3"0.D. 2.42" |.D. tube sample
N4 C - 3" O.D. CME tube sample
- SH - 3" Shelby sample
Y MC - Modified California Sampler Page 1 of 2

NR - No Recovery




PROJECT Slope Stability Analyses of Embankments of the Ash Pond and the Scruber SIU(?mec

oster

Amec foster Wheeler
4801 Spring Valley

g

12824 FM 244 Road Dallas
Anderson, Texas wheeler Telephone: 469 828 4118
LOCATION See Site Plan
JOB NO. 6706150060 DATE 10/5/16
z RIG TYPE CME 75
“é’ 9 BORING TYPE Hollow Stem Auger
y o | 82| 8 = | B S= | SURFACEELEV
»c N =] cE5 | | = £ =8¢ .
$28| 5 | 05 88 | SISS || E| 5|2 |882| oatum
s |258| & |8lgl 28 | 2 |%: |5 2| 2|2 |38
8_3/558| S2 |5|5 ox | b |85 | 5| 3| 2|2 |E8T
Scfl 388 S | SISl 25 s 188|818z |8 )| 505 REMARKS VISUAL CLASSIFICATION
SS| 19-19-22 41 ML SANDY SILT, medium dense, yellowish
brown, ferrous stains, very fine-grained.
30
SS| 21-50 50
35
/ SS| 17-27-31 59 43| 24 | 19 SC CLA\f(EY SANDavery dense, dark gray,
/ very Tine-grainea.
40 = Boring Terminated at 40'
45
50
55 GROUNDWATER SAMPLE TYPE
DEPTH(ft) | HOUR DATE A - Drill cuttings
V[ 165 | 1854 | 102016 | S-2'0.D.1.38"1D.wbesample QG OF TEST BORING NO. LB-10
A 4 U-3"0.D.2.42"I.D. tube sample
2 C - 3" O.D. CME tube sample
= SH - 3" Shelby sample
A4 MC - Modified California Sampler Page 2 of 2

NR - No Recovery




TMPA
Safety Factor Assessment
Gibbons Creek Steam Electric Station, Anderson, Texas

Amec Foster Wheeler Project No. 6706150060
Page (2)

APPENDIX B
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LEGEND
©® PREVIOUS BORINGS

4- BORINGS THIS STUDY

FREGR-DORNAASUNT

7.
8.
L S
20.
2.
2.
23.
24.
5
26,
27.

KEY TO STRUCTURES

COOLING WATER INTAKE STRUCTURE.
FLY ASH DISPOSAL FACILITY.
FLY ASH SILO.

ASH DEWATERING TANKS.
LIMESTONE RECEIVING HOPPER.
SEWAGE TREATMENT PLANT
LIMESTONE STORAGE FACILITY.
LIMESTONE PREPARATION AND STORAGE
FUEL OiL STORAGE FACILITY.
LIGNITE RECEIVING HOPPER.
PRIMARY BREAKER.

READY PILE.

STORAGE SILOS,

TRANSFER HOUSE.

SECONDARY CRUSHER.
TRANSFER TOWER.

TURBINE BUILDING.

BOILER AREA.

PRECIPITATOR

SO, SCRUBBERS.

STACK.

SWITCHYARO.

ASH POND.

LIONITE DEAD STORAGE.
RETENTION POND.

COOLING WATER INTAKE CANAL.
COOLING WATER DISCHARGE.

28. MAINTENANCE BUILDING.

29.
30.
3.

OFFICE BUILDING.
WAREHOUSE.
WAREHOUSE.

PLAN OF BORINGS




KEY TO SOIL CLASSIFICATIONS AND SYMBOLS

SOIL TYPE

Silt Clay

°01
Po

N

°
o ©
001

Gravel

Sandy

Silty Clayey

Predominant type shown heavy

SAMPLE TYPE

Undisturbed Auger

Split No
Spoon Recevery

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS

(Mojor portion retained on No. 200 sieve)

Inciudes (1) clean gravels and sonds 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

Blows/Foor**

0-10
10 - 30
30 -~ 50
Over 50

Descriptive Relative
Term Density *
Loose 0 to 40%
Medium dense 40 to 70%
Dense 70 to 90%
Very dense 90 to 100%

¢ From tests on undisturbed sand sample
** 1407 hammer, 30-inch drop

Relative density is also used to describe condition of low plasticity (P 1=<10) fine grained
soils such as sandy siits,

FINE GRAINED SOILS

(Major portion passing No. 200 sieve)

Incfudes (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 penectrometer

readings or by unconfined compression tests for soils with plasticity indices & 10,

Note:

Fissured

Sensitive

Laminated

Interbedded

Calcareous

Well graded

Poorly graded

Descriptive Term

Very soft
Soft
Firm
Stiff
Very stiff
Hard

- Compressive Strength
Tons/Sq. Ft.

less than 0.25
0.25 to 0.50
0.50 to 1,00
1.00 to 2.00
2,00 to 4.00
4.00 and higher

Slickensided and fissured clays may have lower unconfined compressive
strengths thon shown aobove, becouse of planes and weakness or shrinkage

cracks in the soil.
penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE

containing shrinkage
cracks, frequently
filled with fine sand or
silt; usually more or
fess vertical

pertaining to cohesive
soils that are subject
to appreciable loss of
strength when remoided

composed of thin layers
of varying coior and
texture

composed of alternate
layers of different soil

types

containing appreciable
quantities of calcium
corbonate

having wide range in
grain sizes and sub~-
stanticl amounts of all
intermediate particle
sizes

predominately of one
grain size, or having a
ronge of sizes with some
intermediate size missing

Slickensided -

The consistency ratings of such soils ave based on

having inclined piones of

weakness that are slick and glossy
in eappearance.

Slightly slickensided -

Moderately siickensided -

Extremely slickensided -

Intensely slickensided -

Degree of slickenside development:

slickensides are present
ot intervais of 1-2 feet
and soil does not easily
break along these pianes.

slickensides are spaced
at intervals of 1-2 feet
and soil breaks easily
along these planes.

slickensides are spaced
ot intervais 4-12 inches,
are continyous and inter~
connected. Soil breaks
easily along the slicken-
sides. Resulting size of
broken pieces three to
six inches.

slickensides are spaced
at intervals of less than
four inches and are con-~
tinvous in all directions.
Soil breaks down along
planes into nodules

0.25 - 2 inch in size,

AT an




TO ROCK CLASSIFICATIONS AMO SYmBIOLS

KEY
ROCK TYPE
Limestone Dolomite Chalk
o
Ve \AO ‘\7//

Sandstone Conglomerate Granite Quartz

SAMPLE TYPE

Shole 5 m M
Undisturbed Rock Split Ne
Anhydrite Core Speon Recovery

TERMS CHARACTERIZING

PHYSICAL PROPERTIES OF ROCK

Bedding Characteristics:

Moasive -

occurring in thick beds, free from minor
joints ond lominations, more than 100 mm,
in thickness

occurmring in relatively thin layen or

Thin to med. -
laminoe, 2 mm, to 100 mm, bedding plenes

bedding which corsists of lominoe less than
2 mm. in thickness, plits easily along
closely spoced paroiiel planes

Fissile -

orrangement of lominations of strote trors=
verse or oblique to the main plones of
stratification of the strota concemed

Cross-bedded -~

the laminated structure resuiting from segre=
gation of gronulor and fine minerals into
layen paraiiel to the schistasity (result of
the porailel arrongement of ploty and
ellipsoidal minerol groins)

Folioted -

parailel arrengement of broad or flot miner-
als (giving o foliation) by slabiike inclusiors,
by schlieren, or by bands of different
mineralogy or texiure

Ploty -

Fragmental - corsisting of broken material , particularly that
which has been moved from its ploce of origin

Lithologic Charocteristics:

The tithology is used describing the porent
rock such as o shaly limestone or

carbonaceous shole

Clayey, Shaly, =
Calcarsous (limy)
Siliceous

Sandy, Silty,
Plastic Seoms
Carbonaceous

Hordness oand Degree of Cemantation:

Very soft or -~ canber ided in hond, corresponds in
plastic comsistency up to very stiff in soils

Soft -~ con be scratched with fingermeil

Moderately - con be scrotched easily with knife; cannot
hard be scroiched with fingemail

Hord - difficult to scratch with knife

Very hard -  cannot be scrotched with knife

Pootly cemented
or friable - eotily crumbled

Cemented -~  bound tegether by chemically precipitoted

Texture:

Derse = fine-groined achanitic rocks in which the grain
size generoily overages less thon 0.05 10 0.1 rww,

Fine ~  more than 50% by weight smaller than 0 .074 mm,
in diometer (Seen only with o strong hand lens or
@ microscoped

Maedium - majorily of grain sizes between 0.074 mm. and
0.5 mm,

Coarse - grainsizes renge from 0.5 mm, 1o 1.0 mm,

Structure:

(crystals ore visible to the unaided eye)

Bedding - Flat 0° 1o 15%; Gently dippirg (15° to 209
Steeply dipping (0° to vertical)
Froctures, ~  broken surfoce of minerals or rock which does
scottered or open  not exhibit cleavage or bedding plones s
Froctures, - shows signs of braken minerals but now is 4
clossly spoced cemented
Brecciated - rock mode up of highly onguior coare fragments =
(sheared & may be sedimentary or formed by crushing or
fragmented grinding along fouits
Joints = froctures in rock, genercily more or less vertical
or transvene to bedding, along which no oppre~
ciable mavement has occurred,
Fouited = frocture o fracture zone olong which there has

Slickersides -

been displocement of the sides reiative to one
another parailel to the fracture ~ the disploce=
ment may be a few inches or mony miles

polinh.; and striated (scratched) surfoce that
results from friction along a foult plane

Degree of Wta'hcving_-:

Unweathered -

rock indts notural state before being exposed to
ahmospheric agents

Slightly =  noted p;-domimnﬂy by color chorge with no
weathered disintegrated zones
Weathered - complem color change with zones of slightly
. decomposed rock
Extremely - complete color change with consistency, texture,
weathered and general oppearance opprooching soil

Solution and Void Conditions:

material occurring in the intentices between
allogenic particies of rock = quartz, calcite,
dolomite, siderite and iron oxide ore
common cementing materials

Swelling Properties:

Swelling and Non=Swelling

Sloking Properties:
Non=-5laking

Slakes slowly on expasure
Slckes readily on exposure

Solid =~ contoire no voids

Vuggy (pitted =  cavities in reck

Vasiculor = containing mony small cavities

Porous - confuining voids, pores, intentices, or other
openings which may or may not interconnect

Cavities - solutional concavily in limestone caves, the
ouHime of which is determined by o joint of
joints - also eppiied to smail holiows in
cavermous lava

Cavernous «  contoining cavities or caverm, somefimes quite

large - most frequent in limestones and dolomites




LOG OF BORING NO.&B-5
PRELIMINARY SITE INVESTIGATION
PROPOSED STEAM ELECTRIC STATION

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

. w o =
[ 3 Pl e e TR
|21z SOIL DESCRIPTION Zal55i1hz|22 © fe3
=1 1= SRR S
&5l SR|S-g-l5z Ea
e ELEVATION: 273% R2 20| os 10 15 |54
: ‘:45%, Loose gray and tan sllty fine sand, ’
\\:\ w/clay inclusions i (SM) j 32(18116 4 §
2B “ Very stiff light tan sandy clay, /
L 5 NS w/sand inclusions (CL)
X \ Loose tan silty fine sand (SM)J 44119126 ][ _
Hard lignt tan sandy clay, T
w/yellow clay and sand inclusions ]
10 -w/occasional clay laminations - =
and inclusions (CL) l 6212833 aRER 34)
Hard tan clay, w/sandy clay ‘ " i
M\ inclusions and iron stains (CH) |
15 d Hard dark reddish-brown lignitic ‘ 58 L
clay, w/lignitic material seams
AN (OL) .
_ Hard orown silty clay (CL) :cx
20N Hard green clay, moderately 9237 |34
N\ slickensided (CH) [/ ]
Hard dark reddish~brown lignitic . ﬂ: ] .
clay, w/clay seams 53]c2 )28 . { .
25 - .
N (OH) ]
3 Soft dark reddish-brown lignitic UL l
0 \\\\:‘_a material, w/clay seams Py / 461 33| 31 7T
5 ~N§:: Hard gray clayey silt
\\N\
NN
NN (ML) ‘
35 - y Hard gray clay, =
\3: w/occasional claystone ]
j laminations (CH) 1
401 {1  Hard gray sandy c.lay, . 23] 18] 22 1 ( . T
w/numerous sand inclusions 4]
(CL)
SROE Very dense gray silty fine sand,
4511 w/occasional clay laminations i
(5014 - { }

(Continued)

RATIONAL $01L SERVICLS, iNC.



LOG OF BORING NO.3-5 (Cont'd.)
PRELIMINARY SITE INVESTIGATION
PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

: : & TRENGTH [z~
el e Bl gl |, [w¥] sHEAR s =
w g fu cula (2, |xr , .
z § ? SOIL DESCRIPTION g |22/53 52|23 IN TONS/SQFT. =3

[%2] - -
AL g [E8|57)2-52 o
o v seS 38 z3
: @ 1°o~= 05 10 1.5 3
5 57 b
T (SM) _
Hard gray sandy clay,
554 w/numerous sand inclusions )
-w/lignitic clay seam at 56 .0’ 4811924 =
N (L) [
601 M Hard gray clay, w/numerous 73132130 ]
\ silt laminations IR
\\ (CH) |
65 Hard gray clay
76 132133
- 701
|
-w/sand laminations }
- 751 and inclusions T
N (eH) I
N:‘ Hard brown silty clay l
-8OJ~:\ -1.0" thick lignitic material seam
QN | orero
\
~: -w/numerous silty fine sand
b85+‘ N laminations and inclusions 43 (22 |27
NN
~:\ and occasional clay laminations (cy)
:\:\ Hard l‘arov.vn silf.y clay, w/lignitic
o] ‘#/ material inclusions (CL) —-
Hard gray clay, w/sandy BB
clay laminations (CH) il
\. / Very dense gray silty fine sand, w/ \\
o i Tf numerous clay balls, laminations (SM) 7 11
a2 Hard gray clay, w/numerous 81128129 g
thin silt laminations (CH) — I~r~ #-
Hard brown silty clay, b ; T
| TOCEAS w/lanitic clay inclusions (CL), B
PrT———_———— P —e—— JEn B A v RN
(Continued)

NATIONAL $0IL SERVICES, INC.



LOG OF BORING NO.B-5 (Cont'd.)
PRELIMINARY SITE INVESTIGATION
PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

. 8 E
el e | Bl wl |, |u® SHEAR STRENGTH [3F
W ! QWlapl=,|cr A
| a|& SOIL DESCRIPTION § |Z0(SEipESz N TONS/SATT &
= - o |Polo=Zl< |, aL
elnle &RID-Z-5=z -
a i 3= =8 P

B~z Ol _os 1o 15 54
Very dense gray clayey fine 33 i
<  sand, w/sand inclusions -
X -silty fine sand at 103.5-103.7' (SC)

H 05 Hard gray sandy.clay, } ik 4
-silty clay seam, w/lignitic .
laminations at 104.0-104.3' 5045 ! ]
-silty fine sand seam at seat — =

1107 105.3-105.5' L ~ -
-silty fine sand seam at A
108.0-108.5' (CL i

|
Hard gray clay, , ': §

115 w/numerous sandy clay ]
seams and laminations i

70 -slickensided 49 221 26 96]
-w/numerous clay and c .

H25 silt laminations , ’ ]

§ )
| | i
130] 65]21 |28 : P-IRER Y
A\ (CH) VAL .
Hard greenish-gray clay, { , N
35 w/occasional silt laminations & ]
S R
109] 32| 34 851
i
H 45 —
.
1 1] ]
! nil
1
15 k I i

(Continued)

NATIONAL $OIL SERVICES, IMC.
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LOG OF BORING NO. B-5 (Cont'd.)
PRELIMINARY SITE INVESTIGATION
PROPOSED STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

" " =
- » v E o W o |wfl SHEAR STRENGTH ;E
uw u Z2 S-S5 IN TONS/SQFT.  |>»_.
- = SOIL DESCRIPTION ] =2|35|25|25 x3
a1z 2 |£8|3-1235|2% >
gle|s § leg 28 23
D [~ 05 10 1.5 =
|
H 551
(CH) T 1
Very dense gray clayey ]
fine sand, w/clay balls 37 1411201l 20 10
M6ORXX and inclusions and fossil ERRNTEER
N fragments (SC) 1 Til1
1 Very dense gray silty fine o 7
dHES sand, w/occasional thin v ]
165‘%1,.-':,-:,-‘: sandstone laminations ]
L ]
17015 :®  -w/occasional sandstone 34 24 9€]
' and claystone laminations i
141 I j
'175':;::3 : (SM) i .
Very dense gray silty fine sand | [] ] B
40t -1
]
180t B
' ' 1
N85 1 }
2 SQG" j
, -w/numerous clay laminations seat| 70 7
'1 90'-.. _-.. _". j
N95114H | )
."J:'l "- -:.. (SM) ’
\ Hard gray clay, w/sandy
0] | clay inclusions (CH) 92 133 2 | e 91
COMPLETION DEPTH.  200.0" DEPTH TO WATER: 20.5
DATE.  5/1/74 DATE: 5/2/76

RATIONAL 80iL SEAVICES, INC.
CONRULTING CuaiwETRe

LYY L)



LOG OF BORING NO. B-30
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
TYPE BORING: Undisturbed Sample LOCATION N371225;E33374630

. 9 =
:[o[s e
Wl = ] >~ .
z § g SOIL DESCRIPTION & =552 R %3
ol =13 ¢ 1£RI1Z774|32 o
(75} Q ; (o] >o
e ELEVATION: 279.7 @ [°2 9 o5 10 15 |34
Loose brown silty sand (SM) L ”L‘ ESENITEI Y
Firm brown sandy clay, ) L ]
ironstained, | .
-hard below 3.5', w/sand | ; } . ,.{ ,
pockets (CL) / I L8 1
Hard tan clay, ironstained 72138} 371 5 L ]
w/silt laminations I o]
R EEENE
il | : R
L[] | i
T
ml FEd ]
1 T F ]
! |
A ]
(CH) | |
Very dense tan silty fine : - H -
sand, w/clay laminations 36 1T i
| T ]
: [T i
(SM) ! BERE P 1
Hard gray clay ;T ‘ ’ , KM U ‘ i
EIRERINEE | ]
(CH) IIRRRRRERRY RN :
Very dense gray and tan 504" L i ; :
clayey sand, w/clay laminations , i
and indurated seams | i
n {1 ’
(SC) ' RESNEER
Hard gray silty clay, w/ | N E
lignitic material seams i ; , 1
T T4 ]
LT |
| - .
| L] .
il ]
e
| i
[ 1] q
17 8} NN
[ Al
92 {53132 | 31 [T TS T7T] 91

(Continued)




" LOG OF BORING NO. 8-30 (Cont'd)
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
‘ Y SHEAR STRENGTH |zF
’ g w’ ] w
o a @ , g@ Q|2 TSl IN TONS/SQFT. >
£ laola SOIL DESCRIPTION gg 35|23 P gg
Wi De Y= =9 ’ za
e >z ©f o5 10 15 {54
! REERERE i
NN (CL-CH) ELEARRARSAR
Hard gray clay, w/occasional
, silt laminations 3 1
= ‘ (CH) N
___.\:: Hard gray silty clay k 1
_“\\\ (CL) 5 )
L SNOH -
60 B l Very dense gray clayey fine sand . IRE
| i
D (SC) T,
O L Hard brown sandy clay, w/ R e P
i * ! il P
‘65‘.‘&1\"‘4\ lignitic laminations (CL) / 1T 3 ]
:’d‘\q ' Hard gray silty clay ' -
N (C1)
a\ Very dense gray sandy silt : i % H % 5
701 (ML) J ~ ;
-75-4 :
! B
L1 ]
| i
l 1
80 i
-85 1 ]
- 907 i
]
:
957 |
—'Oq . ~¥ T - T B ]
COMPLETION DEPTH: 70,0 DEPTH TO WATER: 4.0' Caved at 28.0'
DATE: 11/18/76 DATE: 11/21/76

NATIOMNAL SOIL SERVICES, INC.



TYPE BCRING.

LOG OF BORING

NO.
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION

GRIMES COUNTY, TEXAS

Undisturbed Sample

LOCATION .

B-31

N371370; E3337550

DEPTH. FT.

SYMBOL
SAMPLES

SOIL DESCRIPTION

ELEVATION: 282.0

BLOWS PER FT.

o PASSING
NO. 200 SIEVE

LIMIT
PLASTIC

LiQuiD

LIMIT
MOISTURE

CONTENT, %

SHEAR STRENGTH
IN TONS/SQFT.

UNIT DRY WT
LBS./CU. FT.

REACAE

ke

Bitcra e a N

Loose brown silty fine sand

(SM)

T
&

By 2
P nOTAERn

g

.

]

1

4 YAr P a4

T\

Very stiff gray sandy clay, w/
ironstained pockets

(CL) [

—+ -1

Very stiff tan silty clay (CL)

Very dense light gray clayey
sand, w/occasional silty sand
and silty clay seams (sC)

N S N T U U S G|

'A
Q|
A

)

Hard tan silty clay
CL)

I .

Hard tan sandy clay
(CL

54

S U S

L3

LI
N
(6,
A

P

YT T
N . .

2004t

Very dense tan silty fine
sand, w/occasional clay seams

-w/lignitic material laminations
and clay pockets

-w/indurated seams

-w/clayey sand seams

-3" lignitic material seam

at 37.5' (SM)

5%.511

Seat

36

20

JU0 TR NG O ISR DU U IS SN D WS SRy WA G WIS SO N S N e W A

Hard greenish gray clay,
slickensided

(CH)

Hard gray clay, w/
occasional sand pockets
-w/lignitic material seams at

45,0-45,4' (CL)

Hard gray clay
-w/occasional silt laminations

27

4~

(Continued)

NATIONAL SOIL BERVICES, INC.



LOG OF BORING

14 0. B-31 (Cont'd)

FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

=
: w 3| SHEAR STRENGTH |3I-
2] > Ll w
L)l = |28(ar2, 5] IN TONS/SQFT. -
-l alg SOIL DESCRIPTION G Z25|52155123 x>
FlZ|=s Qo= <Z| - <
A g [EY-"2 e 58
g :
a a %2 20| o5 1o 15 |5-
\; ‘ ! ]
4 ! i
i
-w/occasional lignitic ]
material pockets ; -+ 3 B
|
-w/lignitic material -
laminations (CH) P .
Very dense gray and grayish ane SRERE .
brown silty fine sand, J AN i
slightly clayev {SM) | ]
Hard gray and brown sandy clay, L a
w/numerous lignitic material T T
laminations (CL) i
Very dense gray and brown silty i
fine sand, lignitic ‘ ;
-w/clay seams at 69. 0" (SM) ' -
; i
! E
-75 - T, i
| j
aTa .
Lt _
RIBER i
-80 1 | .
-4
| ]
85 | -
1
AHng ]
RN .
90 | -
i
' 1
|
-95 ; 4
| ]
T )
" Oq ! ek N

COMPLETION DEPTH: /0.0

DATE: 11/21/76

DEPTH TO WATER!:
DATE:

1.0 ACcved at 35.
11/22/76

Ol

NATIONAL SOIL SERVICES, INC.
COMSULTING ENCINEERS,



LOG OF BORING
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION

NO. 8-33

GRIMES COUNTY, TEXAS

TYPE BORING: Undisturbed Sample LOCATION: IN371225; £33374465
=
. =ow 3| SHEAR STRENGTH (2+
uw w
e o] W . o g@ o2 L] IN TONS/SQFT.  [>_
- g El SOIL DESCRIPTION o gg gg 23 P gg
5|2 2 |E8|5-12-I32 | g
o n . i N3 =0 Z
ELEVATION: 281.5 @ |0~ o5 10 15 I35
Rl a Loose brown silty fine sand (SM) IL‘ ; :Y‘ ;:I i |
SRR EA EE L
\\; Stiff gray and red sandy clay o ? ' .
NN NHAE )
- \ ~gray 50 {36 | 12|17 ' ]
\ -w/silty sand seams ‘L [ :
—]O‘\ H i + i ) B
1 4{’ Dense light gray sandy silt, , L |
e w/clay laminations i L .
15151 T i
1 { (ML) P IR
! Hard light gray clay : { ' 1
-w/silt  laminations T 3 iy
- 207 15 [ |
P | B
r ]
11 l‘i =
(CH) BRAE
Dense light gray silty fine sand o I’l .
-w/clay laminations T ; ]
~w/indurated seams (SM) |30 1Tl [ i
3 T !
Hard light brownish | I % .
tan clay, jointed j a ,,% .
-w/occasional silty seams ERENIRENEN i
-w/occasional selenite Ll V ]
laminations (CH) AREEA l _
Hard gray clay, : ! L .
w/occasional silty seams T = i i
(CH) NiEREEREREN
Hard brownish gray clay, i 4 ; 3HH S
w/silt pockets 67 126 31 l i 9Q)
-w/numerous lignitic material ]
pockets at 45,0-45, 5"
: (CH) [ % |
'q Hard gray silty clay, + .
L 504 I, w/occasional lignitic material seams | ' — —

(Continued)

NATIONAL SOIL SERVICES, (NC.
- Cieine eaiurrae

Avaery




LOG OF BORIMG ™MO. 8-33 (Cont'd)
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
: Y| SHEAR STRENGTH |+
: = o9 o~ 1 =
~la|d e |2Gon|2 5] N TONS/SAFT  |-o
| 27 SOIL DESCRIPTION G iZ2a5z152|22 x>
E| = NoloZ <=L ag
al>|2 2I1gRIS-ZH|5= -0
w| v E e a"|98 . =8
« = [\eQo = prd
> ol ©_ o5 1o 15 15~
AR " ; | T
—--N N l ! — — 4
M gil |
NN T : ’ i
NE\‘\”‘ -w/lignitic material and lignitic | ! i
_55_(‘j\:\53 clay seams below 54,5! — ' i
:N ] i
N (1 |
:\,- (CL) I i
_60'{:1-7 Very dense arav silt fine sand (SM) | | T T
NS Very dense gray and brown 72/10" ' Ak L : i
clayey fine sand o | % ]
-w/bentonitic sand pockets . 24 T O]
at 61.5' ' Tr i i
-lignitic ’ | "
-w/sandy silt seams at 65.1" I I .
(SC) BHE _
| ! i | ]
T ]
T ]
il ]
LU
-754 T : (] |
ESERISEL j
[ i ]
) I.[ i
80 il E .
EEEN 1
nn i
-85 I )
i —
MISINIHIN R,
‘—904 i ‘ : : -1
! i
| i B
| ]
95 ! ]
I I N
; ]
.—]OQ l % 4 * 1
COMPLETION DEPTH. 70,0 DEPTH TO WATER: 31,0'Caved at 65,0
DATE:. 11/22/76 DATE: 11/23/74

NATIONAL 30IL SEAVICES, INC.



LOG OF BORING MO. B8-35
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
TYPE BORING: Undisturbed Sample LOCATION . N370920; E3337910

. " =
-l lm W o Lu°\_ SHEAR STRENGTH 3{:
Cg|u - Quloy| 2,151 N TONS/SQFT.  |>_
s SOIL DESCRIPTION Z5|5zih=|22 x>
| == Qolozlazi oL
o | >1g R Il T o
g ) Y= EO za@
ELEVATION: 273.2 22 S o5 10 15 |83
5# Loose light brown silty IR I AT
‘ ""‘j- . ’ \ fine sand (SMY [ “ : e w
—'Jl\\ ‘1 Soft tan sandy clay, ironstained, T T f A
P N | w/sand laminations RISNEETENE i
2 N \L- hard below 2.5' (CL) / AIE ]
:\? Hard tan silty clay, ironstained i ' 7
NN and jointed : ]
‘ \\Z -very stiff below 9.0 48 126 T : )
-10 '\; ! f EEERIRE 1]
EENN | (CL) ARIRERRERR ]
_..JSQQE | Very stiff tan clayey silt, ' — '_. .
'-Tﬁj\\t@ lronSfOlned 87 45 24 30 C; | ¥ 84::
A T y
Y | _
NN ’ .
\1::‘ -w/silt seams at 19.5' L i 4
- 200hRN ~w/numerous clay laminations rH -
:4\\\ below 20.0' + .
NN ~
NN 4
\4\::\ T .
sy “ M
RN (ML) T |
Hard gray clay, indurated 8o | £/ 145 L ' ' - j(“' E,_f 944'

1 T
; h
~lignitic below 31.0' (CH) 1 )
‘ = =
Hard gray sandy clay, HIERIEE ; y

w/indurated seams (CL) ! : SRRY
Hard gray clay, i
-w/0.5' sandstone seam T |
at 37.0' ’ -
-w/slickensides at 39.0' 6238 : SRS .
-w/sandstone seams 2 :
at 40,0-41.,0' .
-w/sandy clay seam at 2 ]
43.5-4405. . T T
_ (CH) ! il .
Hard gray clay, w/ 7
silt pockets i
-w/cjrgcnic material ¥ |

(Continued)

MATIONA: «nt) eravIcra tue



LOG OF BORING NO. 8-35 (Cont'd)
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

L o }_ .\
=l e w o u°\~ SHEAR STRENGTH 3::
wis 5 Sula g S %; IN TONS/SQFT. > _.
a2 SOIL DESCRIPTION A e v z3
[ %2} - = -
5|3 £8153-2/5z2 | o
%) : O S
a ] 29 55 10 15 |34
| "1 -lignitic below 50.0' Ll :’; ]
i ! B
> \ (CL) mammmmana :
mOO NN Hard gray silty clay - TN ]
—-g\h (CL) ITNEIN AT
‘ \. Hard gray clay EENEl I i
NN\'7 -w/occasional silt laminations S 'T ]
—60\ - -sli:thly sandy, w/lignitic — — ‘[0; 7]
A laminations at 60,0’ ISR ]
. 2N ]
(CL-CH) 1 )
‘1
- 65 ' s
701 L :
. . T i i
1
-7 57 : ’ R [ :
=17 tl i
T _
v ! i ]
30 - 1 l :
T | i
jHR i
i 1
- 85 ; i
! |
SETHTTT
ERE i | ﬁ
’90‘ " | : 7
i I [ ]
- 957 ' RRTEE ; i
RS IRRI |
i
1 0d . L T

COMPLETION DEPTH: 640.0'
DATE. 11/17/76

MATIOKAL S0IL SEARVICES, iINC.



LOG OF BORING NO.B8-75
ASH STORAGE PONDS
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
TYPE BORING: Undisturbed Sample LOCATION: N370150; E3338275

FT.

SOIL DESCRIPTION

DEPTH. FT.
SYMBOL
SAMPLES

% PASSING

NO. 200 SIEVE

LiQuID
LIMIT
PLASTIC
LIMIT

MOISTURE

CONTENT. %

BLOWS PER

ELEVATION: 277,8

SHEAR STRENGTH
IN TONS/SQFT.

UNIT DRY WT.
LBS./CU. FT.

Loose brown and tan | . L

r
e L
depr ]

silty fine sand

4

+ -w/red clay seam at 0.5
(SM)

-w/occasional gravel

Hard tan silty clay, jointed,

T

]
(8]
_
A M
w‘i{*{-‘( REPELYS

[ 207
r

w/indurated zo.es and iron- :

R S

7/

[

!

o

Very stiff tan clay (CH 8!

7\ laminations —
:J\\ -reddish-tan IR

‘ . . . | fl

-w/oraanic laminations (CL) s

{
Hard tannish-red lignitic ik %

clay, w/lignitic material 92 137 BE

seams at 9.0'-10,0" (OH) g

L 1 | 4

Hard brown clay, w/

<<:H>/ sk _5

N
ur
b4
12}

lignitic material seams

47 |74 160 |44 [TT

1
Stiff dark green clay, w/ A
occasional dark reddish- l 21l

brown lignitic material seams  (CH)

62

| G N S S |

Hard dark brown sandy clay, T

indurated IR

~-lignitic material seam 3818565 |50 [K =47X1

|61

) IO S N S R T S |

Hard dark gray sandy 1

clay, indurated P!

(CL) fl B

U S I |

Very dense green clayey

y 4o

fine sand

50/4) ol

P S Y T S

;45 N\ Hard green sandy clay L) - 1 . |

1

-50_1 S !

COMPLETION DEPTH: 45,0 DEPTH TO WATER: Caved at 3.0
DATE: 12/1/76 DATE. 12/2/76

NATIONAL SOIL SERVICES, INC.

FAMENI TiuA TuAluETes



LOG OF BORING

NO. B-76
ASH STORAGE PONDS
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

TYPE BORING. Undisturbed Sample LOCATION . N349240. £3338250 .
& sH IGTH |2
oo L8, |w¥ sHEAR sTRENGTH 3
L] 2w Sular| 2Tl IN TONS/SQFT.  |>_
£lala SOIL DESCRIPTION a2|2Z03|FG £o
%) S Zl - <
515 |3 =815-27182 =
o | ") eLevaTion: 277.5 32 20 o5 1o s |54
1IN I
Loose dark reddish~brown ; SIERSERRRE I' I 1
i i IR IRRRRE
clayey fine sand (5C) i L [T il
| Stiff tan silty clay T i
(cL) BERANRT-IH RN RN
Stiff tan and derk red ; % 19 : : - 1
clay, ironstained and HTT 7
jointed SN ' j
]
(CH) 1k AMEERE
; i NERESNSSS CYANRPUERE B
Hard light tan f:nd light IF‘I X0 myseer] ]
gray clay, w/silt 93 |38 | 20|24 [T T[T &1
laminations | I
! ]
(CL-CH) SUTEES .
Hard dark tan clay ;{ {I} 'Igl 1
NN\ (CH) - nuasaans B
3 ‘F Very dense dark gray silty fine [FATXKI0 Enysec j
s - 146 sand, w/light gray clay pockets 48 | 49124125 EIEERREEN ’C*IL 103
345 BB | ]
4 (SM) P |
‘ e ey L L] i i
1 Soft dark brown lignitic f T T i
30 4 material, w/clay seams B |
. B i 4
— | (Pt) SN |
UL
_- 'Q Hard greenish-gray clay, TS ]
357 &4 slickensided ik | ]
I\ (CH) i e :
: 4 Soft dark brown lignitic IR ; % 5 7’1 ]
! material IR T ]
_40.1?. R (i | ] Ll N
1 L | i
: A :
: - i ! L l .
) AR I
45 4 ) : —
T ! |
(T ]
I ]
50 1 M .
COMPLETION DEPTH. 45 57 DEPTH TO WATER: 4.5
DATE: 12/3/76 DATE. 12/4/76

NATIONAL 30iL SERVICES, INC.
COMBULTING ENGQINEERSI.



LOG OF BORING NO.p-77
ASH STORAGE PONDS
GIBBONS CREEK STEAM ELECTRIC STATION
CGRIMES COUNTY, TEXAS

TYPE BORING: Uindisturbed Sample LOCATION : N370723; E3339097

. = .
PS =
| 4n ° W o fwi SHEAR STRENGTH 3
w g fw SL19-|Ek 5] IN TONS/SQFT. |-
rlalz SOIL DESCRIPTION 5235|05R0 x3
£ 3 2 £R|33 - g; o
& %1e : = =3 z3
ELEVATION: 259.0 o~z 05 10 15 2
T ARINEEN NN
W | oose brown silty fine sand (SM) T 1'9! - : ; T J’
N\ Firm brown sandy clay, w/iron i T ]
stained laminations and numerous - — -
-5 o sand pockets o : J‘ BN IERAIN
-stiff below 2.0' (CL) J I ’ 1
Stiff light tan silty clay, ! ‘ i
w/numerous sand laminations ; ’ IH - H oo
! 508
- 107 BERRIERSRNRNEN N
ISR ]
y | L '
i i \[’ [
INIRRIERE B
BRER i
15 | - H
(CL) L] BE ]
T Medium dense gray silty fine —+H : 1 ’ s H -
- 20 " sand, w/clay balls T J,‘T I I : ]
HEL R L i -
T T i}
. ‘..:. | I II H I .
HEE iIRERRRRRAE i
- 2574 ] ol I ERENRERRENRE
Lol HL i
—t’h SRR Bl ]
......' T [ i | _
...‘..-':. e i ]!I !| i ]
N _.- [ [ i |
—'BL:.:,.'."' ERINERR NS |
bR Thn _
T
Ik ~ (SM) | REREEREREE
—35-“;'-."'_ TSI SUSEERE! 4 N
) ATy
[ISIRENIAREREENRE
AIEEENINRRAERER O
BIEEERIEE R i
40 ]
—’ : I[ | ‘T!I’ -
IRNANINRRAERANE
‘ NRIRENR NN
! PO T
457 515080108 1
4 i )
| I } ]
50 I RRE I EEE i

COMPLETION DEPTH: 35,0’
DATE: 4/2/77

DATE: 4/3/77

DEPTH TO WATER. 10.0' - Coved o1 370

NATIONMAL SOIL SERVICES, INC.



LOG OF BORING NO.g-78
ASH STORAGE PONDS
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS
TYPE BORING: Undisturbed Sample LOCA'I"IONI N369513; £3339064

=3
. o w | SHEAR STRENGTH |2+
AEE QUlor|E izl IN TONS/SQFT. >
| ao|a SOIL DESCRIPTION 22 35|05P0 x3
E3|2 £R[57]252% o
n |3 a N a~iog o
al e RS =8 z3
ELEVATION. 266,3 o~z 05 10 15 =)
111l Loose reddish-brown silty fine sand % i [‘ JIA; % ]
111: M w/iron stains and occasional clay - H
N\\\ laminations ~(SM) | ! T3 T
[ 5 -\:\\ Stiff light tan silty clay, w/cloy Pl : ; ! 'T B
\\ laminations and iron stains i ; ; 1 lf i
N (CL) T ]
. . BRI
Very stiff light tan clay, i“l T T‘wjml?' ]
- 10+ w/iron stained lenses SRS R ERS EERSS ERRW
Viloib T P 1 :
[HSERRIRRREINNE
N\ (CH) ]
\ Hard grayish-green silty clay, T ]
(15N w/clay and sand laminations i e B
N T
\ R | L i
. ) ; A
AFMERAIRERERINEE
20N IR
T )
11‘ i i ]
\ -w/lignitic material EENEARE i
95 lgminations (CL) ARNEESERS ERREl) —
Soft reddish-brown lignitic e = — -
material it — ; 1
-w/lignitic clay seams T ]
(Pt) R T + i
30 Hard gray silty clay, w/lignitic :L‘ 'H :i;ic>4ii’ ]
clay seams (CL) + .
Hard dark brown lignitic clay, T '“Tl{'; )
w/silty clay and lignitic material AIRAERIRERRINERE
357 seams ! i'i 1!41 ! |
T ]
TSRS ‘ )
NIRSERIAR ' ]
40 (oL RESIEERRRINEE
4U7 SR RN i 4
\ NI L .
T f i
NI ; |
[I1ESER1REN0S i
_45— L] | | Cyd i
] Il L]
L 0 ‘ ~ 4

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
LOCATION: N371246; E3338035

TYPE BORING. Undisturbed Sampie

DEPTH. FT.
SYMBOL
SAMPLES

SOIL DESCRIPTION

ELEVATION: 270.9

FT.

BLOWS PER
% PASSING
NO. 200 SIEVE

LiQuip

LIMIT
PLASTIC

LIMIT
MOISTURE
CONTENT, %

SHEAR STRENGTH
IN TONS/SQFT.

UNIT DRY WT
LBS./CU. FT.

Firm light tan sandy
clav, w/gravel

(CL)

e

L

Medium dense light tan
silty fine sand, slightly
clayey

-w/iron stained laminations
-dense below 13 5'

-w/brown siltstone laminations
and seams

(SM)

41

36

Y W W S

— 4

L1 !

SR Y N WY NN U S T T T VY O S N S RS S N

..:._1.

Hard brown siltstone,
w/iron stained laminations

4

U T W W WY U W U N T |

.—45-4

Hard grayish-green clay,
w/occasional silt laminations
-w/lignitic material

Fl

1

R I T T |

-504\

(Continued)

NATIONAL SOIL SERVICES, INC.



LOG OF BORING NO. B-79 (Cont'd)
FINAL PLANT SITE INVESTIGATION
GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

=
- . . = © e o |wi SHEAR STRENGTH =
= e |2@|0n |2 5] IN TONS/SQFT. >
r|ola SOIL DESCRIPTION 2523593 Fu 5o
I 2I1ERIZ2Z5= o
al’|e S |ses =3 z3
o lo~=2 0.5 10 1.5 =2
RITEAIER! ]
EERE 1
; !
EERENL:) ; .
R = i ]
~557 ' RUET R
] ]
1 L i
-w/clayey silt seams ‘l e ;'0"'_ -
—60 (C L_CH) ‘ =
‘11 | Very dense grayish-brown SININRREEEE REE I
Ll w silty fine sand, w/organic N S ‘ ‘ ’ : ‘o
t+1-l laminations IEARRRARSR 7
_65- RINEE :
i 1 i
1t E | [
SRR IRAERERRERDRSRN
707311 T % ]
RN DK Tl ]
T (SM) ERRRARRAREFUAR
- ' [ L Q! | | N
\‘i Hard gray sandy clay, sae}g'f RIEEEREEERESEREE
’75‘% w/occasional sand seams H‘— 1 EERESREE
T I b N A ]
\ -indurated | . : — -
NNl -w/clay laminations — T
\ T L] ]
[ -w/clay seams ‘! ‘u ]
\M -crossbedded EESRIANE A
BEREREN:) i
857 ANNEREN ‘ ! -
g b . ]
A1 SN R SE NN
RE BERL- LB ]
‘ T T ]
’90'1\ INEE1 NRNNENEN BN -
NN ) (CL) Ri - i !
EEE o QT B
Hard dark brown clay, T T
w/silty fine sand laminations T T i
_95\ and seams T 1 ]
SISERESNENE i
T
-greenish-gray and ‘r% i T ]
@\ dark brown (CH) o
-100N : "

COMPLETION DEPTH: 100, 0"
DATE: 4/20/77

NATIONAL SOIL SERVICES, INC.



TYPE BORING. Undisturbed Sample

LOG OF BORING NO.B-87
FINAL PLANT SITE INVESTIGATION

GRIMES COUNTY, TEXAS

GIBBONS CREEK STEAM ELECTRIC STATION

LOCATION: N370721; E3337226

: w | SHEAR STRENGTH [z~
L]g|8 cala|2, g;’ IN TONS/SQFT. >-l;.
|2 T SOIL DESCRIPTION Golaz|23 Et‘-‘ 83
5052 o e T Ly
- ”} ELEVATION® 275.0 X2 29l _o5 10 s |54

L Medium dense brown silty fine sand(SM) L L 3
Stiff tan clay, w/silty fine sand 7770 'L f :
and iron stained laminations ]” it 'Ir IT _
5 - -hard, w/gravel ———— - f’c’;,ﬂ«‘ -

| (!
| h ; T ]
(CL-CH) ‘ _ .
Hard light tan silty clay, BN ST ]
107 w/ iron stained laminations (L) L A :
Hard light tan sandy clay 17 X ] ]
- EESERR
IEREEAE Yy _
157 -w/tan sand and iron stained ! 7 I - l f 1 l ‘ }] i
laminations T T j s
\ MM

NN EAEEREARE
- 20N\ (CL) 1 i vttt :
' Very dense tan clayey sand, T T
\ slightly indurated, w/clay ISR S
R pockets (SC) r — —— ]
2 Hard tan silty clay, w/silty - ‘ 3l 1
fine sand and iron stained - ]
' laminations (CLY [ [ o ]
_—_t Hard grayish-green silty clay, & SN 4
30 w/fine sand seams and tan SREm RS -
clay laminations T i REEEN i
"35TNN i B s
I Very stiff gray clay, bentonitic, f : O = :
w/sand seams o » ]
- 40 ; (CH) ]
Hard gray clay, w/silt BRI 38 i
laminations AEESINSSEISERIENNE
-w/fine sand laminations and L SN IRV I’ 4
- 45 seams H“ I: .
\ -w/lignitic clay laminations T ] ]
] below 45.0' N8I ]
5o\ maas mas e B

(Continued)

NATIONAL SOIL SERVICES, INC.
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LOG OF BORING NO. B-87 (Cont'd.)
FINAL PLANT SITE INVESTIGATION

GIBBONS CREEK STEAM ELECTRIC STATION
GRIMES COUNTY, TEXAS

=
: = w W3] SHEAR STRENGTH Iz:
b= | 0 w 0> [S) Cr"'-
“1 oY m |S29-IF TS IN TONS/SQFT. >
r @ola SOIL DESCRIPTION w z,‘,g 82 O |Fuw o0
= Z g 29153533 2% o
a @ a %2 20| o5 10 15 (54
L ) _
‘ ,
| 4
: OTTT ]
- oo ]
'55'\ (CH) SRR ER ERERERRE
! SESRINNNEFEEE ]
\ Hard gray silty clay, BIsEARN M ]
N w/silt laminations BERERRERERT1iNE NN
\ AERERR R BN i
- - . :
SO (1) | S
e Very dense grayish=brown SIEETNRNEINENA
3 clayey fine sard, w/gray IINEEEE ~ ]
: clay laminations a5 N ENTE .
. L (SC) ) s 1l|; N
I Very dense gray silty fine T T ]
':.::! : sand M ‘ f ; ‘ :
7014 L ' ) i
RES IS8R ARRRE0RRRE I
:': .;ii 1 | i
N I R [ |
-75 " ' i ;‘ ’ T
_{: - 53/3 IS n T
“1-1 seat - \ 4
BB Y - .
3 v O }ll L ]
(SM) iR i
-80 - T L. 4
Hard grayish-green clay, T
w/silty fine sand laminations IENRIEENE RN ]
and seams L er ]
BN IREE ! ]
l4|1 1 “i | i
| o et |
SRS BN
jL SRNAE Qv :
. 4
5 B w P 4 : :
REREN [ |
et i
— IRSARRRIRREEARE
EEANNY FITEEE NN ERa i
(CL-CH) [ARIARRRRRRRERRRE
Hard greenish-gray clay, He ‘ I .0%_ N
m\\ w/occasional silt laminations (CH) 5 = ]
— : 1

COMPLETION DEPTH: 10C.0°
DATE: 4/13/77

DEPTH TO WATER: Surface - Caved at 5.C'

DATE: 4/14/77

NATIONAL SOIL SERVICES, INC.
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- 7 . . . : SOIL TYPE
1 o - . » . ’ Gn:,vel Sand Sily Cloy
— A — U __ R O N
: : : _ o ] AN
| | L X NN
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Page 1 of 2

Gibbons Creek S.E.S. Facility Sludge

BORING LOG

PROJECT: Disposal Pond, Carlos, Texas BORING NO‘SDP-!
LocaTion: As directed by
cLient: TEXAS MUNICIPAL POWER AGENCY Client
oaTe: 9-27-83 PROJECT No: 283-202 BoriNg TYPe: U4 1/2'' Rotary
oRILLER: Anderson soiL TecuniciaN: Huff GROUND ELEV: 280'%
c é zd g :":1 § l - Shelby Tube M- Standard Penetration Z - No Recovery J-Jar
s @ E o w Sample Test Somple
coj2 3 [ 25| o
a | E * 3| 2
2 s & s 2 DESCRIPTION OF STRATUM
2468 Topsoil, tan silty fine sand with roots .
2469 | 4+ Hard tan and gray clay, fill
2470 L+ Hard tan and gray clay with red clay streaks, fill
2471 L+ Hard tan clay
2472 L+ Hard brown clay to 8'2" |
2.75 Very stiff gray sandy clay with gravel and sand pockets |
- Stiff to very stiff tan sandy clay with gravel and sand
2h7312.0 pockets
2474 11.75 stiff tan and gray sandy clay !
247514.0 Hard gray sandy clay with tan clay layer at 15.75! 16':
2476 3'? Very stiff brown clay with lignite seams, laminated and jointed
247712.5 Very stiff brown silty clay with organic clay layer and '
1rye- cemented sand nodules 20!
24781 L+ Hard tan silty clay
2479 L+ Hard gray clay with iron stains and sand pockets
2480 L+ Hard gray clay with iron stains, laminated and jointed
2481 | b4+ Hard gray clay with iron stains, laminated and jointed
2482 L+ Hard gray silty clay with iron stains and gypsum seams
H 1 [} H
2483 | b+ ﬂafd gray clay with gypsum seam at 33'3'', laminated and
jointed
37'%
‘ 248412.0 Stiff gray sandy clay-clayey sand
—40
h2'+
248512.0 Alternating layers of gray sandy clay and clayey sand
—45

SOiIL MECHANICS INCORPORATED

BRYAN , TEXAS



Page 2 of 2

BORING LOG

Gibbons Creek S.E.S. Facility Sludge

PROJECT : Disposal Pond, Carlos, Texas

cLeNnT: TEXAS MUNICIPAL POWER AGENCY

BORING NO: SDP-1
LocaTion: As directed by
Client

paTe: 9-27-83 PROJECT NO+ 283-202 BoRING TYPE: 4 1/2" Rotary
DRILLER: Anderson soiL TECHNICIAN: Huff GROUND ELEV: 280'#
c E g g:.'; § l-Sholby Tube M-Stondard Penefration B-No Recovery J-Jor
e lF e | w Somple Test Somple
. L gf:' ~
£gu 18 E ss| ¢
S | = gj 2 DESCRIPTION OF STRATUM :
Alternating layers of gray sandy clay and clayey sand
47.5"
k—-
50 z 2486 58 |Very dense gray sand
Bottom at 50!
—55 -
60 S
-65 -
Boring filled with cement-bentonite grout upon
completion of drilling.
.

SOIL MECHANICS INCORPORATED

BRYAN , TEXAS



Page 1 of 2

BORING LOG
Gibbons Creek S.E.S. Facility Sludge

PROVECT : goriNG No- SDP-2
Disposal Pond, Carlos, Texas Location. As directed by
cLiENT: TEXAS MUNICIPAL POWER AGENCY Client
pate: 9-27-383 pROJECT No: 283-202 BoRING TYPe: 4 1/2' Rotary
ORILLER: Anderson soi Tecunician: Huff GROUND ELEV: 280'%
c é g g :_"-‘_ § I - Shelby Tube m- Standard Penetration m- No Recovery J-dor
< ° . g o l: Sampie Test Sample
e % a £ £ 14
s |E ¢ 3 gl @ DESCRIPTION OF STRATUM
[a] (7] [ a x [ ]
2448 Topsoil, tan silty fine sand with roots )
2449 | 4+ Hard tan and gray clay with sand streaks, fill
— 5 2450 | 4+ Hard tan and gray clay and sandy clay with sand streaks, fill
2451 | 4+ Hard gray clay with sand and clay pockets, fill
~ 2452 12.25 Very stiff red and gray sandy clay with tan sand pockets
10 -
2453 2&15 Very stiff to hard red and gray sandy clay
2454 | L+ Hard gray sandy clay, jointed
15— 2455 | b+ Hard gray clay _ 15.5'
Brown lignitic clay, jointed |
426 12.0 Very stiff brown clay with trace of lignite, laminated and §
245 . jointed ;
245713.0 Very stiff reddish brown silty clay, laminated and jointed
—2
2458 | 4+ Hard reddish brown silty clay with iron ore layer at 21'10"
2459 | L+ Hard brown clay 224"
Hard black lignite
2460 4+ Hard black lignite .
—25 - - 25
2461 | L4+ Hard gray silty clay, laminated
2462 L+ Hard gray silty clay, laminated
2463 | 4+ Hard gray silty clay, laminated
—30
;—;3 2464 | b+ Hard gray sandy clay with 2'' sandstone layer at 33', laminated
Cemented sand seam at 38
24651 L4+ Hard gray clay with cemented sand seams 38.7¢c1
—40— Sand Lo.5'
2466 L+ Hard gray sandy clay with trace of lignite
45

SOIL MECHANICS INCORPORATED BRYAN , TE XAS



Page 2 of 2

BORING LOG
Gibbons Creek S.E.S. Facility Sludge
PROJECT: Disposal Pond, Carlos, Texas BORING NO’SDP’?
LocaTioN: As directed by

cuient: TEXAS MUNICIPAL POWER AGENCY Client

paTE: 9-27-83 PROJECT NO: 283-202 BORING TYPE: L4 1/2"' Rotary
ORILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 280'%

€ 5. g :—:- E E l - Shelby Tube @- Standard Penetration m- No Recovery J=Jar
‘E F e . Eo| “ Sample Test Somple

g8 ¢ (3§ i

$ |s & §&l DESCRIPTION OF STRATUM

=] (73

47.51
50 1
2467 & Very dense gray sand
LSO -
Bottom at 50'

u-SS -
L 60

_65 -

-

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

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
oaTe : 9-27-83 pPROJECT No: 283-202 BORING TYPE: 4 1/2" Rotary
ORILLER: Anderson soiL TecHnician: Huff GROUND ELEV: 280'%
c §. ‘zs E :{' ;‘; l - Shelby Tube m- Standard Peneiration Z- No Recovery J-Jar
- = o & iy w Sample Test Sompie
et 3 [ £g| o
a | E e3| 3
e |5 = csl 2 DESCRIPTION OF STRATUM
[~} w 2] a x [ ]
2487 Topsoil, tan silty fine sand with roots Y
2488 | L+ Hard gray clay with tan clay streaks and calcareous nodules
-5 2489 | L4+ Hard tan and gray sandy clay with sand pockets and gravel, fill
2490 L+ Hard tan and gray sandy clay with trace of gravel
Hard tan and gray sandy clay with occasional sand pockets and
2491 | L+
gravel
10
24392 | L+ Hard tan and gray sandy clay with organic material, jointed
Hard tan clay with organic material at 11'8", jointed
2493 L Hard tan clay with iron stains and lignite streaks, laminated
7 and jointed 14
‘ 2.0 < ; " . h —
: Stiff to hard brown silty ciay with trace of lignite, f
- 152494 L+ laminated and jointed Y Y 9 ;
2495 1.5 Stiff _brown silty clay with trace of lignite 17'!
b+ Hard tan clay |
2L96 | 4+ Hard tan clay with iron ore seams, jointed ,J
20
r_z 2 - o a, . . . . 1
2497 .5 Stiff brown lignitic clay, laminated and jointed 21" ]
b+ Hard tan clay with iron ore seams, laminated and jointed 22!
2498 L+ Hard brown lignitic clay, laminated and jointed
3.5 Very stiff dark brown lignitic clay at 23', laminated, jointed
o 2499 | 4+ Hard brown lignitic clay, laminated and jointed
2500 | b4+ Hard brown lignitic clay, laminated and jointed 281
2501 L Hard black lignite
—30
32!
Gray sandy clay
2502 | L+ Hard gray sandy clay
|35
[32503 L+ Hard gray sandy clay, laminated
—
Cemented sand seam at 43'
2504 (2.0 Stiff gray sandy clay with sand pockets and cemented sand
as : nodules

SOIL MECHANICS INCORPORATED

BRYAN , TEXAS



Page 2 of 2

PROJECT :

BORING

Disposal Pond, Carlos, Texas

cuient: TEXAS MUNICIPAL POWER AGENCY

Gibbons Creek $.E.S. Facility Sludge

LOG

BORING NO: SDP-3
LocaTioN: As directed by
Client

oaTE: 9-27-83 PROJECT NO: 283-202 BORING TYPE: 4 1/2'' Rotary
ORILLER: Anderson SOIL TECHNICIAN: Dean GROUND ELEV: 280'#
-
c é. ‘z’ -: :.‘; § l - Shelby Tube @- Standard Peneiration Z - No Recovery J-Jar
E ° . € iy lt Sample Test Somple
sd & g -
s § 8 $ s é DESCRIPTION OF STRATUM
== :

- 50

—55-1

..60_

2505 | L+ Hard gray sandy clay

completion of dr

Bottom at 50'

Boring filled with cement-bentonite grout upon

il1ling

SOIL MECHANICS INCORPORATED

BRYAN , TEXAS




Page 1 of 2

BORING LOG
Gibbons Creek S.E.S. Facility Sludge

PROJECT: pisposal Pond, Carlos, Texas BORING NO° SDP—Q
LOCATION : As.dlrected by
cLieNT: TEXAS MUNICIPAL POWER AGENCY cl |ent“
paTE: 9-28-83 PROJECT NoO: 283-202 gorinG TYPe: 4 1/2'"' Rotary
ORILLER: Anderson SOIL TECHNICIAN: Huff GROUND ELEV: 280'%
c §. ‘z" E Z § l - Shelby Tube m' Standard Penetration Z - No Recovery J-dar
T e L ° g - w Somple Test Somple
sEl3 8 |33 ¢
s ls o Ssl 2 DESCRIPTION OF STRATUM
=] [72) L] a @ [+ ]
Topsoil, tan silty fine sand 10"
2506 3.0 Very stiff tan clay
2507 4.0 Hard tan sandy clay with trace of lignite and gravel, fill
Stiff tan and gray sandy clay with gravel and 1" sand layer
- 5 2508 2.0 at 5
2509 | 4+ Hard red and gray sandy clay
2510 (2.5 Very stiff tan and gray sandy clay with clayey sand pockets
—10 2511 2.0 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
2512 2.5 nodules and tan sand pockets
15 2513 2.5 Very stiff tan and gray sandy clay
L+ Hard tan clay with sand nodules at 15' ,
2514 | b+ Hard _tan clay with iron stains 17'10"
Hard brown clay
2515 2.5 Very stiff brown clay
| > Ly Hard brown lignitic clay at 19', laminated and jointed 20'
‘ 2516 | L+ Hard tan clay with iron stain streaks, jointed
2517 | 4+ Hard tan clay with iron stain streaks, jointed
| o5 2518 | L+ Hard tan clay with iron stain streaks, jointed 25'8"
Rard brown lignitic clay, jointed
2519 | 4+ Alternating 4-in. layers of brown lignitic clay and tan clay
with iron stains, jointed
‘ Hard tan clay
30 2520 | b+ Hard brown lignitic clay at 28.5', laminated and jointed
2521 | 4+ Hard brown lignitic clay, laminated and jointed .
Lignite
38!
|40 2522 | b+ Hard gray silty clay with trace of lignite
2523 | b+ Hard gray sandy clay with cemented sand seams
45

SOl MECHANICS INCORPORATED BRYAN , TEXAS




BORING LOG

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

cLiENT: TEXAS MUNICIPAL POWER AGENCY

BORING NO: SDP-A
LocaTion: As directed by
Client

paTe: 9-28-83 PROJECT NO' 283-202 goRING TYPE: U4 1/2'' Rotary
DRILLER: Anderson soiL TECHNICIAN: Huff GROUND ELEV: 280't
c é g gE § . - Shelby Tube @-Stondurd Penetration Z-No Recovery J=Jar
E c . g ; I: Sample Test Somple
[ 2 c
£“l8 B | 53|
s ls & §2| o DESCRIPTION OF STRATUM
q 2524 | L+ Hard gray sandy clay
-50 T4
Bottom at 50'
=55 7
L 60 —
L 65
b~ -
5 —
Boring filled with cement-bentonite grout upon
completion of drilling
-

SOIL MECHANICS INCORPORATED

BRYAN , TEXAS




Page 1 of 2

BORING LOG

Gibbons Creek S.E.S. Facility Sludge

PROJECT: pisposal Pond, Carlos, Texas BORING NO: SDPTS
tocaTion: As directed by
cLieNT: TEXAS MUNICIPAL POWER AGENCY Client
oate: 9-28-83 PROJECT NO: 283-202 BorinG TYPE: 4 1/2'' Rotary
oRILLER: Anderson soit TEcHNiciaN: Huff GROUND ELEV: 280'%
c 5. g g :.';' § l - Shelby Tube m- Standard Penetration Z' No Recovery J-Jdar
s = ® E o l: Sample Test Sompie
se | 3|S5 ¢
s | E el 3
a ‘g 3 {& = DESCRIPTION OF STRATUM
2525 Topscil, tan silty fine sand i
Tan, red and gray sandy clay with sand nodules and pockets
2526 {3.5 Very stiff tan and gray sandy clay with cemented sand pockeﬁ?*
- 5 25274 Sandstone layers
6't
2528 2.5 Very stiff tan and gray sandy clay with sand nodules
252911.0 Plastic tan, red and gray sandy clay
—10
2530 (2.5 Very stiff gray sandy clay
2531 |3 Very stiff gray sandy clay with sand nodules and decayed
253113.75 organic material
2532 3.0 Very stiff gray sandy clay with sand nodules
~15 Ly Hard tan sandy clay with iron stains at 15"
!
25331 4+ Hard tan and gray clay with iron nodules and streaks, jointed ;
2634 | 4+ Hard tan and gray clay with iron nodules and streaks, laminated
] > 53 o and jointed
2535 4+ Hard tan sandy clay with iron stains
2536 | i+ Hard tan clay, laminated and jointed 23.5"
Hard brown clay, laminated and jointed 240
o5 25371 4+ Hard black lignite, laminated and jointed
2538 | 4+ Hard black lignite, laminated and jointed
‘ 25391 4L+ Hard black lignite, laminated and jointed 29.65!
—30 Clay
2540 | b+ Hard green clay, jointed
—35
37's
q 2541} 4+ Hard black lignite, laminated and jointed 39.5'+
40
2542 § L+ Hard gray silty clay, laminated and jointed
-45

SOIL MECHANICS INCORPCRATED

BRYAN , TEXAS



Page 2 of 2

BORING LOG
Gibbons Creek S.E.S. Facility Sludge

PROVECT: pisposal Pond, Carlos, Texas BORING No: SDP-5
LOCcATION: As directed by

cLENT: TEXAS MUNICIPAL POWER AGENCY Client

pate: 9-28-83 PROJECT NO' 283-202 BORING TYPE: 4 1/2'"' Rotary
DRILLER: Anderson soiL TECHNictaN: Huff 6ROUND ELEV: 280'%

€ é. g :—fE § l-srwlby Tube m-SMndard Peneiration Z-No Recovery J-Jar

i ° 5 i 't Sample Test Sampie

Ew i a :'g -

a E E ®* e ;

S le 8 $2| 2 DESCRIPTION OF STRATUM

Lignite from 48 to 49
49!
- 50- Sandstone layer
Bottom at 50!
- 55
L 60
L 65_
= -
Boring filled with cement-bentonite grout upon
completion of drilling

—_—

SOIL MECHANICS INCORPORATED BRYAN , TEXAS
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BORING LOG
Gibbons Creek S.E.S. Facility Sludge
PROVECT: Disposal Pond, Carlos, Texas BORING NO: SDPT6
LOCATION : As_dnrected by
cLienNT: TEXAS MUNICIPAL POWER AGENCY Client
pATE: 9-28-83 PROJECT No: 283-202 BORING TYPE: 4 1/2'* Rotary
prILLER: Anderson soi. Tecunician: Huff GROUND ELEV: 280'%
g :—f 3’:’ § l - Shelby Tube @- Standard Penetration Z- No Recovery J-Jar
° , g c: l\L Sampie Test Sampie
e | 53] 3
] sl 2 DESCRIPTION OF STRATUM
2544 | b+ ITopsoil, tan silty fine sand AL
Hard tan sandy clay
2545 (2.5 Very stiff tan sandy clay with sand pockets and iron stains
2546 12.5 Very stiff tan sandy clay with sand pockets and iron stains
2547 13.75 Very stiff tan sandy clay to clay
2548 |2.5 Very stiff tan sandy clay to clay
: Tan and red sandy clay with gravel and sand pockets at 9'
2549 1.5 Stiff tan and red sandy clay with gravel and sand pockets
L+ Hard gray clay with iron ore pockets, jointed at 10'8"
2550 L4+ Hard tan and gray clay with iron stains, jointed
2551 b+ Hard tan clay with iron stains and decayed vegetation, jointed
2552 | L+ Hard tan clay with iron stains and decayed vegetation, join%g?
2553 | b+ Alternating 5-in. layers of brown lignitic clay, laminated and
jointed and brown sandy clay
2554 | Ly Hard brown lignitic clay, laminated_and jointed 20.5" |
Hard tan clay, jointed
2555 L+ Hard tan clay, jointed .
Hard gray clay with small sand seams, jointed at 22.5'
2556 L+ Hard gray clay with yellow seams, jointed
Hard gray clay, jointed with 3" layer of brown lignitic clay
2557 | b+ at 25"
Hard gray clay, jointed with 6' brown lignitic clay layer
2558 | 4+ at 28
32.5"
Lignitic clay
2559 | b+ Hard brown lignitic cl?y, laminated and jointed with 3'" gray
|35 sandy clay layer at 34
37'%
’:40] 2560 4+ Hard gray clay with cemented sand seams, laminated
Hard dark gray lignitic clay L33
2561 4+ 3'3
45 Black lignite LL o

SOIL MECHANICS INCORPORATED

BRYAN , TEXAS



Page 2 of 2

Gibbons Creek S.E.S. Facility Sludge

BORING LOG

BORING NO: SDP-6

PROJECT : Disposal Pond, Carlos, Texas ;
LocaTioN: As directed by

cLENT: TEXAS MUNICIPAL POWER AGENCY Client

pate: 9-28-83 PROJECT No: 283-202 BoRING TYPE: L4 1/2'' Rotary
DRILLER: Anderson soiL TEcHNiciaN: Huff GROUND ELEV: 280'%

€ é. g ::: E E I - Shelby Tube @- Standard Penetration Z - No Recovery J-Jar

- © g ; w Sample Test Sample
S |e ® °c ~

gu A a <5 -

a € E ® e 3

e 1z 8 $2| o DESCRIPTION OF STRATUM

2562 | 4+ Hard gray silty clay, laminated
- 50
Bottom at 50'
—55 -
- 60
- 65
-
—_— Boring filled with cement-bentonite grout upon
completion of drilling

SOIL MECHANICS INCORPORATED BRYAN , TEXAS
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BORING LOG
Gibbons Creek S.E.S. Facility Sludge
PROJECT : Disposal Pond, Carlos, Texas gorinG No: SDP-7
rocaTion: As directed by
cLient: TEXAS MUNICIPAL POWER AGENCY Client
pate: 9-28,29-83 prROJECT No:283-202 goRING TYPE: 4 1/2'"" Rotary
orILLER : Anderson soiL Technictan: HUff GROUND ELEV: 280'%
g g Z’ § l - Shelby Tube M- Standard Penetration Z - No Recovery J-Jdar
. € o t Somple Test Sample
HEES 1
] ] E : DESCRIPTION OF STRATUM
2563 {3.75 | Topsoil, tan silty fine sand 6"
Very stiff gray sandy clay
Very stiff tan and gray sandy clay with gray sand pocket at
2564 3.5 3.5, fill
2565 ;.gc Stiff to very <tiff tan and gray sandy clay
2566 13.5 Very stiff tan and gray sandy clay with sand nodules and
> : organic material
2567 | 4.0 .Hard tan and gray clay with gray clay pockets, fill
2568 L+ Hard tan and gray clay with gravel and sand pockets
2569 L Hard tan clay with sandstone nodules
2570 | 3.0 Very stiff tan and gray sandy clay 15"
Gray clayey sand .
2571 | 3.0 Gray and red clayey sand 16.5' |
Very stiff gray clay
Hard tan sandy clay 18.5"
+ -
2572 | 4 Hard brown clay 201
2573 Ly Hard gray sandy clay
2574 | 4+ Hard gray sandy clay with organic streaks, jointed
2575 |2.25 Very stiff gray sandy clay
2576 .25 Very stiff gray sandy clay 281
2577 Gray sandy clay-clayey sand
2578 13.5 Very stiff gray sandy clay-clayey sand
—35
- 2579 Gray clayey sand with 1/2" layer of brown clayey sand at 39.5'
‘ 2580 |2.0 Gray clayey sand Ay
L45 Very stiff gray sandy clay layer with tan sand Tayer at 45"
and 4" layers of brown organic material

SOIL MECHANICS INCORPORATED BRYAN , TEXAS
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BORING LOG

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

cLent: TEXAS MUNICIPAL POWER AGENCY

PROJECT :

BORING No: SDP-7
LOCATION: As directed by
Client

oate: 9-28,29-83 PROJECT Not 283-202 BORING TYPE: 4 1/2' Rotary
DRILLER: Anderson soiL TEcHNictaN: Huff GROUND ELEV: 280'%
c § g ‘EE § I-Sholby Tube @-Standcrd Penetration Z-No Recovery J-Jar
- " Py - 'S Sample Test Sample
Ll = §g ~
SN
g s 8 é‘; 'é DESCRIPTION OF STRATUM
:] 2581 Alternating layers of sandstone and gray sandy clay
..50
Bottom at 50'
-55 -
- 60
L 65 —

completion of drilling

Boring filled with cement-bentonite grout upon

SOIL MECHANICS INCORPORATED

BRYAN , TEXAS



TMPA
Safety Factor Assessment
Gibbons Creek Steam Electric Station, Anderson, Texas

Amec Foster Wheeler Project No. 6706150060
Page (3)

APPENDIX C
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