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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. In response, the U.S. EPA is assessing the stability and
functionality of coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of two Limestone Generating Station
impoundment structures: the Dewatered Sludge Disposal Area (DSDA) pond and Secondary
Dewatering Area pond (ST-18) Pond were based on a review of available documents and on the
site assessment conducted by Dewberry personnel on Tuesday, February 22, 2011. We found
the supporting technical documentation adequate (Section 1.1.3). As detailed in Section 1.2.5,
there are three (3) recommendations based on field observations that may help to maintain a safe
and trouble-free operation.

In summary, the Limestone Generating Station’s DSDA and the ST-18 Ponds are rated POOR
for continued safe and reliable operation. These ratings are based only on the lack of critical
studies and investigations available to the assessors to determine the inundation potential of the
dams and potential for dam safety deficiencies. For each of the ponds the following recent and
current information, studies and analysis are needed: a breach analysis and inundation map
including hydraulic and hydrological studies for each of the drainage areas. Upon receipt of data
showing adequate hydraulic and structural soundness the rating can be changed to satisfactory.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices; and to determine the hazard
potential classification for units not currently classified by the management unit owner or by

a state or federal agency. The initiative will address management units that are classified as
having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification,
see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety.)
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In early 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of coal combustion residue. This letter was issued under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
functionality of such management units, including which facilities should be visited to perform a
safety assessment of the berms, dikes, and dams used in the construction of these impoundments.

EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of residue release from
management units for hazard potential classification. This evaluation included a site visit.
Prior to conducting the site visit, a two-person team reviewed the information submitted to EPA,
reviewed any relevant publicly available information from state or federal agencies regarding the
unit hazard potential classification (if any) and accepted information provided in person and via
telephone communication with the Management Units owner. Also, after the February 22, 2011
field visit, additional information was received on March 16, 2011 by Dewberry & Davis LLC
about the Limestone Generating Station’s DSDA and ST-18 Pond that was reviewed and used in
preparation of this report.

Factors considered in determining the hazard potential classification of the management units
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
residue management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1  CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit on February
22,2011, and review of technical documentation provided by NRG Texas Power
LLC.

1.1.1 Conclusions Regarding the Structural Soundness of the
Management Unit(s)

The impoundment embankments appear to be structurally sound based on
a review of the engineering data provided by the owner’s technical staff
and Dewberry engineers’ observations during the site visit.

1.1.2  Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

No hydrologic or hydraulic analyses were provided to Dewberry.
Therefore, no determination can be made regarding Hydrologic/Hydraulic
Safety of the Management Units.

1.1.3  Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation is adequate with the exception of
a Hydrologic/Hydraulic safety assessment of the Management Units.
Engineering documentation reviewed is referenced in Appendix A.

1.1.4 Conclusions Regarding the Description of the Management
Unit(s)

The description of the Management Units provided by the owner was an
accurate representation of what Dewberry observed in the field.

1.1.5 Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management units required to conduct a thorough field observation. The
visible parts of the embankment dikes and outlet structure were observed
to have no signs of overstress, significant settlement, shear failure, or other
signs of instability. Embankments appear structurally sound. There are
no apparent indications of unsafe conditions or conditions needing
remedial action.
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1.1.6 Conclusions Regarding the Adequacy of Maintenance and
Methods of Operation

The current maintenance and methods of operation appear to be adequate
for the DSDA pond and the ST-18 pond. There was no evidence of
significant embankment repairs or prior releases observed during the field
inspection. However, there was extensive brushy vegetation and trees on
the ST-18 pond embankments. Trees and brushy vegetation should be
cleared, although remaining stumps and root balls may become an issue
once deterioration begins.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and
Monitoring Program

The surveillance program appears to be adequate. Groundwater
monitoring wells were installed in 1988. MW-6 was installed down-
gradient of the DSDA and MW-4 down-gradient of the ST-18 pond.
Semi-annual samplings are conducted by taking static water level
measurements and groundwater samples.

1.1.8 Classification Regarding Suitability for Continued Safe and
Reliable Operation

The facility is satisfactory with the exception of providing a Breach
Analysis and Inundation Map including a Hydraulic and Hydrologic
analysis. Therefore, the Management Units is rated POOR for continued
safe and reliable operation until the receipt of the deficient documentation.

1.2 RECOMMENDATIONS

1.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety

It is recommended that the operator conduct a Hydraulic and Hydrologic
study that would include a Breach Analysis and Inundation Map.

1.2.2 Recommendations Regarding the Maintenance and Methods of
Operation

The following recommendations are warranted:

1. Clear brushy vegetation and trees from ST-18 pond’s outer
embankment.

2. Observe remaining tree stumps and root balls for deterioration.

Limestone Generating Station 1-2
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3. Excavate deteriorated organic matter, fill and compact as needed with
select material with high Bentonite content.

1.2.3 Recommendations Regarding the Surveillance and Monitoring
Program

It is recommended that a document outlining maintenance and operations
procedures be developed. Also note the recommendations in Section
1.2.6.

1.2.4 Recommendations Regarding Continued Safe and Reliable
Operation

No recommendations appear warranted at this time, other than the actions
cited above.

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

Ted Long, NRG Energy Corporation

David Burton, NRG — Limestone Engineering Manager
Bob Eyeington, NRG — Limestone

Gary Mechler, NRG — Limestone

Chris Vasquel, NRG

Bill Odom, NRG

Charles Little, NRG

Jeffery Davis, NRG

Kyle Shepard, P.E., PSA-Dewberry Inc.

Andrew Cueto, P.E., Dewberry
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1.3.2 Acknowledgement and Signature

I acknowledge that the Management Units referenced herein have been assessed on February 22,
2011.

Andrew Cueto, P.E., PMP
TX PE # 68920
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Limestone Generating Station is located in Limestone and Freestone Counties,
northwest of Jewett, Texas. The plant is operated by NRG Texas Power LLC. The
ST-18 and Dewatered Sludge Disposal Areas are located directly east of the
generating station. An aerial photograph of the impoundments is provided in
Appendix A —Doc 01.

The plant property covers a total of approximately 3,800 acres and includes a main
plant yard and a materials handling area. The main plant yard includes two
generating units, a switch yard, a lignite storage yard, two cooling towers, an FGD
system, a bottom ash cooling pond, an ash handling area, and several wastewater
treatment systems. The material handling area includes the solid waste disposal
area active landfill, bottom ash and FGD processing areas, and several clay-lined
runoff/sedimentation ponds. Two ponds receive CCR byproducts: DSDA and ST-
18. Note the ponds are not used for CCR disposal, but the CCR is added for water
treatment due to its high pH in one pond, and is a runoff contaminant in the other,
as described below.

Limestone Generating Station adds fly ash to the DSDA pond to stabilize high
chloride wastewater from the cooling tower blowdown. Fly ash is introduced into
the wastewater to bind up the waste into a stable sludge. The sludge is then
windrowed and dewatered via evaporation and absorption. Once water content
drops below 25%, the sludge is transported to the solid waste disposal area. Sludge
removal and disposal is performed about twice per year.

ST-18 receives CCR byproducts as a result of stormwater runoff from a transfer
station concrete hardstand. Fly ash is pneumatically conveyed to the hardstand to
be loaded via frontend loaders into trucks and then either transported dry for
beneficial reuse or disposed of in the solid waste disposal area. Stormwater runoff
washes the CCR into the detention basin during an event. The CCR settles and the
supernatant is decanted off to the wastewater processing plant. The pond is
primarily dry and cleaned out when needed via a bobcat. Sludge is transported dry
to the solid waste disposal area.

The DSDA pond has a random fill (unclassified material) embankment that
impounds flue gas desulfurization sludge, fly ash, cooling tower sludge, and
stormwater sludge. It was designed on July 10, 1985 and constructed shortly
thereafter in December 1985 as noted in Document 04 of Appendix A. The ST-18
pond has a random fill (unclassified material) embankment. It was designed on
April 26, 1982 and constructed shortly thereafter in December 1982 as noted in
Document 04 of Appendix A.
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The table below provides the dimensions of the embankments:

Table 2.1: Summary of Dam Dimensions and Size
DSDA ST-18

Dam Height (ft) 24 feet 24 feet
Crest Width (ft) 21 feet 22 feet
Length (ft) 1730 feet 500 feet
Side Slopes _ )
(upstream) H:V 3:1 3:1
Side Slopes _ )
(downstream) H:V 3:1 3:1

2.2 COAL COMBUSTION RESIDUE HANDLING
2.2.1 Fly Ash
The Fly Ash disposal process is a dry train procedure.
1. The fly ash is pneumatically conveyed to a hardstand,

2. The ash is then picked up via truck (third party) to be transported
offsite for beneficial use or to the generating station’s landfill
located in the northeast quadrant of the facility.

2.2.2 Bottom Ash
The Bottom Ash disposal process is a wet train procedure.

1. The bottom ash is wet conveyed via conduit to conical dewatering
units.

2. The ash is then sold for beneficial use and picked up via truck and
transported offsite.

3. The ash that remains is loaded into trucks (third party) for transport
to the generating station’s landfill.

2.2.3 Boiler Slag
The Boiler Slag disposal process is a wet train procedure.

1. The boiler slag is wet conveyed via conduit to conical dewatering
units.
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2. The slag is then sold for beneficial use and picked up via truck and
transported offsite.

3. The slag that remains is loaded into trucks (third party) for
transport to the generating station’s landfill.

2.2.4 Flue Gas Desulfurization Sludge

The Flue Gas Desulfurization (FGD) Sludge disposal process is a wet train
procedure.

1. The FGD sludge is wet conveyed to a belt press and centrifuge
dewatering units.

2. The sludge is then sold as gypsum for beneficial uses, being
transported offsite via truck,

2.3 SIZE AND HAZARD CLASSIFICATION

The classification for size, based on the height of the dam is “Small” and based on
the storage capacity is “Small” in accordance with the USACE Recommended
Guidelines for Safety Inspection of Dams ER 1110-2-106 criteria summarized in
Table 2.2a.

Table 2.2a: USACE ER 1110-2-106
Size Classification

Impoundment
Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and <40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

The State of Texas maintains a Dam Safety program through the Texas
Commission on Environmental Quality. Neither of the embankments for the DSDA
nor the ST-18 at the NRG Texas Power LLC Limestone Generating Station are on
the National Inventory of Dams and therefore do not have an established hazard
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Dewberry conducted a qualitative hazard classification based on the 2004 Federal
Guidelines for Dam Safety classification system (shown in Table 2.2b).

Table 2.2b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

Loss of human life is not probable in the event of a catastrophic failure of the
embankment; a failure of the embankment is expected to have a low economic and
environmental impact. Therefore, Dewberry evaluated both impoundments as “low
hazard potential.”

2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY

The data reviewed by Dewberry did not include the volume of residuals stored in
the DSDA or the ST-18 at the time of inspection.

* Each unit is cleaned out of CCR sludge periodically. Units are not used as
storage units but rather as process units.

j—
=
L
-
g Table 2.3: Maximum Capacity of Unit
a DSDA ST-18
Surface Area (acre)’ | 3.96 0.92
m Current Storage
Capacity N/A * N/A *
> (cubic yards)*
= Current Storage
: Capacity N/A * N/A *
(acre-feet)
u Total Storage
u Capacity 1,057,300 369,000
(cubic yards)*
1: Total Storage
Capacity 24.3 8.5
ﬂ (acre-feet)
o Crest Elevation 48341 (measured) 438.00 (design)
m (feet)
m (|\1|Eé);‘tr)nal Pond Level 478.00 (measured) 433.00 (measured)
=
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2.5 PRINCIPAL PROJECT STRUCTURES — DEWATERED SLUDGE DISPOSAL
AREA

2.5.1 Earth Embankment

Embankment is earthen filled with random fill (unclassified) with a 3-foot
layer of clay compacted to 95% standard proctor on the upstream slope of
the impoundment. Approximate crest width is 15 feet. Approximate
embankment height is 13 feet.

2.5.2  Outlet Structure

Water generated by the DSDA is contained within the embankment
boundaries. It has no outlet. DSDA water is stored until it evaporates
from this pond.

2.6 PRINCIPAL PROJECT STRUCTURES — ST-18
2.6.1 Earth Embankment

Embankment is earthen filled with random fill (unclassified) with a 3-foot
layer of clay compacted to 95% standard proctor on the upstream slope of
the impoundment. Approximate crest width is 15 feet. Approximate
embankment height is 13 feet.

2.6.2 Outlet Structure

The water level in the ST-18 is controlled by sump pumps that can be
either automatically or manually operated. The utility provided a Standard
Operating Procedure Manual for the ST-18 Pond operations for review.

2.7 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

The NRG Texas Power LLC Limestone Generating Station is located upstream of
the Lambs Creek arm of Lake Limestone. Lake Limestone is a Brazos River
Authority reservoir that is primarily fed by the Navasota River. The DSDA and ST-
18 are off channel impoundments from Lynn Creek which outfalls to Lambs Creek.
Regional maps provided by NRG Texas Power LLC shows a number of petroleum
or natural gas well sites downstream as well as an impoundment for the Texas
Westmoreland Coal Company Jewett Mine, but there do not appear to be any
inhabited structures between the impoundments and Lake Limestone. Lake
Limestone falls within the 5-mile downstream gradient.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

Summary of Reports on the Safety of the Management Units

¢ Field Evaluation of the Co-management of Utility Low-Volume Wastes
with High-Volume Coal Combustion By-Products: LS Site, TR 108422,
WO 4147 and 9055, Final Report, August 1997, Prepared By: GEI
Consultants, Inc. and Battelle Pacific Northwest National Laboratories.

e TCEQ Exit Interview Form: Potential Violations and/or Records Requested,
December 7, 2010, Prepared By: Texas Commission on Environmental

Quality.

e  Work Scope and Schedule for Geotechnical Investigations and Hydrologic
Analysis, DSDA and ST-18 Ponds, March 8, 2011, Prepared By: Tolunay-
Wong Engineers, Inc — for future Hydraulic and Hydrologic and Breach
Analysis including an inundation map.

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

While the State of Texas has a Dam Safety Program that is the responsibility of the
Texas Commission on Environmental Quality (TCEQ), this embankment is not
permitted by the TCEQ.

Stormwater discharges from the DSDA and the ST-18 ponds are regulated by the
TCEQ. These are covered under TCEQ Permit Number TXR05V737. The
impoundment has been issued a National Pollutant Discharge Elimination System
Permit, TPDES Permit No. 02430, and has been issued an EPA 1.D., No.
TX0082651.

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam over the last 10 years.
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

The Limestone Generating Station DSDA was constructed in 1985. The
original design did not include an overflow structure.

The Limestone Generating Station ST-18 was constructed in 1982. The
original crest elevation was 438.00. (See Appendix A — Doc 04).

4.1.2  Significant Changes/Modifications in Design since Original
Construction

DSDA - A number of changes have occurred to this impoundment since it
was designed on July 10, 1985.

e The maximum impoundment capacity has been reduced from 29.0
acre-feet to 24.3 acre-feet.

e The minimum freeboard elevation has been reduced from 483.50
to 481.00.

e The minimum dam crest elevation has been reduced from 485.50
to 483.41.

e The minimum crest width has been increased from 15.00 feet to
21.00 feet.

e The average crest width has been increased from 15.00 feet to
22.50 feet.

ST-18 - A number of changes have occurred to this impoundment since it
was designed on April 26, 1982.

e The minimum freeboard elevation has been increased from 43&.00
to 441.00.

e The maximum dam height has been increased from 15.00 feet to
24.00 feet.

e The minimum dam crest elevation has been increased from 440.00
to 443.00.
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e The minimum crest width has been increased from 12.8 feet to 22
feet.

e The average crest width has been increased from 15 feet to 26 feet.

e The emergency spillway shown on the design drawings has been
eliminated. No overflow structure exists for this embankment.

4.1.3 Significant Repairs/Rehabilitation since Original Construction

No information was provided by the utility that described repairs or
rehabilitation completed since the original construction.

4.2 SUMMARY OF OPERATIONAL PROCEDURES
4.2.1 Original Operational Procedures

DSDA - NRG Texas Power LLC provided documents describing the
operation of the DSDA. (See Appendix A — Doc 05 and Doc 06.)

ST-18 - NRG Texas Power LLC provided documents describing the
operation of the ST-18. (See Appendix A — Doc 05 and Doc 06.)

4.2.2 Significant Changes in Operational Procedures and Original
Startup

No documents were provided by the utility to indicate any operational
procedures have been changed.

4.2.3 Current Operational Procedures

Current operational process and procedures are described in the
documents referenced in Section 4.2.1.

4.2.4 Other Notable Events since Original Startup

No additional information was provided to Dewberry of other notable
events that have impacted either impoundment’s operations.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Andrew Cueto, P.E. and Kyle Shepard, P.E. performed a site
visit on Tuesday, February 22, 2011 in company with the participants.

The site visit began at 8:30 AM. The weather was partly sunny and cool.
Photographs were taken of conditions observed. Please refer to the Dam Inspection
Checklist in Appendix B for additional information obtained during the site visit.
Selected photographs are included here for ease of visual reference. All pictures
were taken by Dewberry personnel during the site visit.

The overall assessment of the embankments was that both were in satisfactory
condition and no significant findings were noted.

5.2 DSDA EMBANKMENT
5.2.1 Crest

The embankments’ crests showed no signs of depressions, tension cracks,
or other indications of settlement or shear failure, and appeared to be in
satisfactory condition. Vegetation, for the most part, was not present due to
high amount of vehicular traffic (sludge haul trucks and process
equipment). Figure 5.2.1-1 shows the typical conditions of the
embankments crests.

Figure 5.2.1-1 Photo showing the lack of vegetation on the crest of the

embankment.
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5.2.2  Upstream/Inside Slope

The impoundment’s inside slope is generally bare earth, with the exception
of a small corner of the east cell. Figures 5.2.2-1 and 5.2.2-2 show
examples of these areas.

Figure 5.2.2-1. Inside slope bare earth.

Figure 5.2.2-2. Sporadic area of vegetation on an inside slope.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Limestone Generating Station 5-2
NRG Texas Power LLC Coal Combustion Residue Impoundment
Jewett, Texas Dam Assessment Report




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

DRAFT

5.2.3 Downstream/Outside Slope and Toe

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion. The outside slope of this
impoundment was uniformly graded and covered with mowed grass. The
outside slope and toe appear to be in satisfactory condition. Figure 5.2.3-1
shows the general condition of the outside slope and toe.

Figure 5.2.3-1 Outside slope condition.
5.2.4 Abutments and Groin Areas
There were no observed abutments or groins for this area.
5.3 ST-18 EMBANKMENT
5.3.1 Crest

The crest of the ST-18 embankment showed no signs of depressions,
tension cracks, or other indications of settlement or shear failure, and
appeared to be in satisfactory condition. Vegetation was not present.
Figure 5.3.1-1 shows the conditions of the embankment’s crest on the west

side.
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Figure 5.3.1-1 Crest condition on the west side of the embankment.
5.3.2 Upstream/Inside Slope

The embankment’s inside slope is generally clear of any vegetation, with
the exception of around the inlet pipe. Figure 5.3.1-1 shows the inside
slope condition.
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Figure 5.3.1-1. Figure showing the embankment’s inside slope condition.
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5.3.3 Downstream/Outside Slope and Toe

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion. While the outside slope of
the embankment was uniformly graded, it was covered with various forms
of vegetation including heavy woody brush and trees. Figure 5.3.3-1
shows the general condition of the outside slope and toe of the
embankment.

Figure 5.3.3-1 Photo shows the general condition of the embankment’s outside
slope and toe.

5.3.4 Abutments and Groin Areas

There were no observed scarps, sloughs, bulging, cracks, or depressions
indicating slope instability or signs of erosion. While the groin area of the
embankment was uniformly graded and transitioned smoothly into the
slope, it was covered with grassy vegetation. Figure 5.3.4-1 shows the
general condition of the groin areas of the embankment.
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Figure 5.3.4-1 General condition of the embankment in groin area.

5.4 DSDA OUTLET STRUCTURE
5.4.1 DSDA Overflow Structure
The DSDA does not have an overflow structure.
5.4.2  Outlet Conduit

The outlet pipe shown in the original design drawings appears to have been
removed. No outlet pipe was observed during Dewberry’s inspection.

5.4.3 Emergency Spillway
The DSDA does not have an emergency spillway.
54.4 Low Level Outlet

No low level outlet is present.
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5.5 ST-18 OUTLET STRUCTURE
5.5.1 ST-18 Overflow Structure
ST-18 does not have an overflow structure.
5.5.2  Outlet Conduit

The level of ST-18 is controlled through the operation of sump pumps.
Water is discharged into the plant’s wastewater system. There were no
observed cracks or depressions indicating concrete instability or signs of
failure. Figure 5.5.2-1 shows the general condition of the ST-18 Outlet
Structure.

Figure 5.5.2-1 General condition of the ST-18 Outlet Structure
5.5.3 Emergency Spillway

ST-18 does not have an emergency spillway.
5.54 Low Level Outlet

No low level outlet is present.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record

DSDA (DSDA). The historical maximum pond elevation provided by the
utility was 19.00 feet (date not noted).

ST-18. The historical maximum pond elevation provided by the utility
was 8.00 feet (date not noted).

6.1.2 Inflow Design Flood
No documentation has been provided for either impoundment.
6.1.3 Spillway Rating
Not applicable. Neither impoundment has a spillway.
6.1.4 Downstream Flood Analysis
No downstream flood analysis data was provided for review.
6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Little documentation has been provided. Therefore, the supporting documentation
reviewed by Dewberry is inadequate.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

No documentation has been provided. Therefore, no assessment can be made.
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1 Stability Analyses and Load Cases Analyzed

Original stability and load case design analyses were not provided by the
utility. In March 2011 AEP awarded a Slope Stability Analysis and
Hydrologic Analysis contract to Tolunay-Wong Engineers, Inc. for the
two ponds.

7.1.2 Design Parameters and Dam Materials

Documentation provided to Dewberry for review included the following
documents for the DSDA:

e EBASCO Design Assumptions (Appendix A — Doc 05)

e EBASCO Civil Design Criteria, CDC-2, Site Investigations,
Excavation, and Foundation Design Parameters (Appendix A —
Doc 09)

Documentation was not provided by the utility for the ST-18.
7.1.3  Uplift and/or Phreatic Surface Assumptions

No documentation of uplift calculations was provided to Dewberry for
review. Based on the geotechnical borings (See Appendix A — Doc 07)
the initial phreatic surface was assumed to be at the elevation measured in
the borings.

7.1.4  Factors of Safety and Base Stresses

No documentation of slope stability safety factors were provided to
Dewberry for review.

7.1.5 Liquefaction Potential

The documentation reviewed by Dewberry did not include an evaluation
of liquefaction potential. Foundation soil conditions do not appear to be
susceptible to liquefaction.
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7.1.6  Critical Geological Conditions

A report (Appendix A - Doc 07) prepared by Espey, Huston & Associates,
Inc. in May 1986 assessed the geologic and hydrogeologic conditions of
the proposed Limestone Generating Station site. This assessment was
provided for review by the utility.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Structural stability documentation is inadequate.
7.3 ASSESSMENT OF STRUCTURAL STABILITY

Visually the structural stability of both embankments appear to be satisfactory
based on the following observations made during the February 22, 2010 field visit
by Dewberry:

e The crest appeared free of depressions and no significant vertical or
horizontal alignment variations were observed,

e There were no major scarps, sloughs, or bulging along the embankments,
and

¢ Boils, sinks, or uncontrolled seepage were not observed along the slopes,
groins, or toes of the embankments.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

8.1.1 DSDA

The facility is operated as a sludge disposal area with two cells. Fly ash,
bottom ash, pyrites, and flue gas desulfurization sludges are pneumatically
or hydraulically conveyed to the basins for disposal. Sludge is stored until
moisture evaporates and the sludge hardens. Once the disposal cells are
filled, they are cleaned out and solids are hauled to the landfill and new
cells are opened for processing.

8.1.2 ST-18

This facility is operated as a stormwater collection basin. Once the pond
level exceeds 2 feet, sump pumps are activated manually or automatically
to lower the water level in the pond. Solids are dewatered via evaporation
and then hauled to the landfill.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

While no maintenance plan was supplied to Dewberry for review, based upon
observations made during the February 22, 2010 site visit and discussions with
plant representatives, embankment maintenance for both impoundments appears to
be adequate.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS

8.3.1 Adequacy of Operating Procedures

Operational procedures were supplied to Dewberry for review for both
impoundments (Appendix A — Doc 06). These procedures were found to
be adequate.

8.3.2 Adequacy of Maintenance

No record of maintenance was supplied to Dewberry for review.
However, a verbal description of maintenance procedures and methods
were presented at the time of inspection. It was observed that the existing
operating procedures adequately maintain the management units. It was
recommended that these procedures be documented and put into
checklists.

Limestone Generating Station 8-1
NRG Texas Power LLC Coal Combustion Residue Impoundment

Jewett, Texas

Dam Assessment Report



DRAFT

9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Emergency Action Plan

NRG Texas Power LLC provided a written Emergency Action Plan for Extended
Rainfall Events and Impoundment Failure that applies to the DSDA and the ST-18
(Appendix A — Doc 11). The impoundment embankments are visually inspected
following any rainfall event greater than '% inch or a minimum of once a week for
signs of wind or water erosion (Appendix A — Doc 10).

9.2 INSTRUMENTATION MONITORING

The Limestone Generating Station DSDA and the ST-18 embankments each have a
monitoring well downstream. Water level measurements are collected semi-
annually.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the instrumentation monitoring program appears to be
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Vertical Difference (Start to
Finish) 125 ft
Minimum Elevation on Path: 468455 ft
Maximum Elevation on Path: 484,787
£t
Azimuth: 154° 25" 7.17
Slope/Tilt: 0.96°

1 Cross Section C-C'

Scale: 1:1

From Pos: 327756177, 663730.22 To Pos: 3277507.54, 663071, 35

47750~ —- R - - — - —-— - — - —-— - —-—-—-—-—-—-— - S - — - — - —-—-—-—-— -
475 0R- - — ARREEEEERERER, _ ... EEERNEREN .

354 5008 744 &

DATE: 2-21-2011 zm\nw NRG m:mﬂmv\_ Inc. DRAWING NO.
BY: C.Vasquez DSDA _ Pond
CHK Cross Section
APP: C-C’
APP: SHEET 101
NO. DATE REVISIONS BY [CHK [APP|APP| DISK ID: FILE: LMS




Line Data
Stort Position: 3277606.16, 663127.46
Start Height: 476605 ft
End Positiont 3278017.35, 663347.07
End Height: 476,404 f+t
Straight-Line Distance: 4662 f+t
3D Distance on Surfoace: 47141 f+t
Vertical Difference (Start to
Finish) =02 ft
Minimum Elevation on Path: 471874 f+t
Maximum Elevation on Path: 484,771 f+t
Azimuth: 64° 00’ 14.1”
Slope/Tilt: -0.02°

1 Cross Section S-S'

Scale: 1:1

From Pos: 3277606.16, 663127 46 To Pos: 3278017.35, 663247.07
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NORTH

Line Data

Stort Position: 3276103.51, 663133.90
Start Height: 420855 f+t

End Position: 327614887, 663002.17
End Height: 432.237 ft

Straight-Line Distance: 13933 ft

3D Distance on Surfoce: 1449 f+t
Vertical Difference (Toe to Crestd:
235 ft

Minimum Elevation on Path: 420835 f+t
Maximum Elevation on Path: 444106 f+t
Azimuth: 163° 06’ 19.7”

Slope/Tilt: 467°

Cross Section T-T'

Scale: 1:1

From Pos: 3276103.51, 66513330

To Pos: 3276148.87, 663002.17
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Line Data
Stort Position: 327622913, 663123.43
Start Height: 429221 f+t
End Positiont 3276128.81, 662784.08
End Height: 444,762 ft
Straight-Line Distance: 3339 ft
3D Distance on Surfoace: 36228 f+t
Vertical Difference (Start to
Finish) 155 ft
Minimum Elevation on Path: 424.046 f+t
Maximum Elevation on Path: 444,895
£t
Azimuth: 198° 34’ 37.8”
Slope/Tilt: 2.51°

Cross Section S-S'

Scale: 1:1

From Pos: 327622%.13, 663123.43 To Fos: 3276128 81, 66278408
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Line Data
Stort Position: 3276067.96, 662984.51
Start Height: 441373 ft
End Positiont 3276277.98, 662898.14
End Height: 4435376 ft
Straight-Line Distance: 227.1 ft
3D Distance on Surfoce: 23196 f+t
Vertical Difference (Start to
Finish> 40 ft
Minimum Elevation on Path: 425255 ft
Maximum Elevation on Path: 4435418 f+t
Azimuth: 114° 27’ 39.0”
Slope/Tilt: 1.01°

Cross Section N-N'

Scale: 1:1

To Pos: 327627198, 662898,
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AFTER 2' STRIFPING OF EXIST.
GRADE EXCAVATE TO EL.473.0'

o

PLAN-RUNOFF POND

|*= 30"

DIKE
$ Z2'CPECIAL RANPOM FILL COMPALTERP TO 925%

MODIFIED PROLTOR (SAND MATERVALS) OR
STANDARD PROCTOR ((CLAY MATERIALS)

RANDONM FiLL EL.45\. 12t — .
COVER FOR DRAIN j\
2 Vi g FI‘F’E(AS REQUIRED)5 EL. 45“0'(“?‘)—\ i :
AU, ; =il DESIGN WATER LEVEL EL.448.0'
(TYP) | i =" e = = w2 15 e oAt by
3 Z
s [ EXIST. &RADE
| 12" GCMP (5:0.00%) Ny
AR FOR SECT, C ONLY Ao

“EXIST. GRADE (TYE \—mmmeEU RANDOM FILL

LINING (FABRIFORM OR APPROVED P.LT)J

NOTES:

Clay for liner shal] be free of muddy materlal, organic
matter, rubbish, debris or other ynsuitabhle materials
In addition, the following placement and material
regulrements shall he met.

L Placenent

The area where the liner 1s to be placed shall
be cleared and preparéd such that the subgrade
shall be free of roots, stumps, branches,
organics or other deleterious materials which
could puncture, damage or otherwise inhibit
the linaer from functioning properly. The area
shall then be loosened to a depth of 12 inches
by discing and then compacted,

A

B, The clay liner material shall be placed in
lifts not to exceed 6 inches in thickness
prior to compacting (U.O.N).

C. Each |ift shall be compacted to a minimum of
95% ¢4f the maximum density obtained in the
standard Proctor Compaction Test.

. Successive 11fts shall be made in accordance
with the above until the liner thickness
required an the drawing 1% obtained.

2. Material Kequirements

>
Parcent Passing #4 sieve "85

Percent Passing #200 sieye 3551
Laquid Limit 20
Plasticity Index 215
Permeab’]ity Ax10-7 cm/sec

= INVERT ELEW
DRW = DITCH BOTTOM WIDTH

THEN REGRADE AREA (CUT=FILL) 2' STRIPPING OF EXIST. GRADE (TYR) (TYF) FOR SECT. & ONLY
AS REG'D. FOR DRAINAGE FiLL TOBE
COMPACTED TO 25% MODIFIED PROCTOR —3-0" COMPACTED CLAY LINER(TYR) SECT. € AS SHOAN Ly A FILL N 9% LAVERS
(TYR) e e e it COMPACTED TO 95%
EEIE{:-T: ‘\ } | -= || Y
"= 10"
i 80'- 0 =
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B i O '
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NOTE: FOR ADDITIONAL INFO. SEE SECT. A (THIS SHEET) INITIAL GRADING SECT |
HOUSTON LIGHTING & POWER CO.
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Project Identification

No. BOU 3037 - 1024cE

EBASCO SERVICES INCORFORATED

EBASCO SPECIFICATION NO.

5 . SOLID WASTE DISPOSAL
T EYSTEM
PURCHASER: POUSTON LIGHTING & POVER COMPANY
OWNER: : ROUSTOR LIGETING & POWER COMPANY

DPERATING COMPANY: HOUSTOK LIGHTIKC E, POVER COVPALXY

PROJECT: LTMESTONE ELECTRIC GENZPATING STATION

UNIT KO: 1E2 KOMIKAL ¥¥ 1500 (TCTAL)

LOCATION: LIMESTONE COUNTY, TEYAS

_ Speciffcation Status Daze Prepared By Revieved By Pages Affected
Origical 9/29/51 V Bolano<d W Petroski

Rl 11/30/51 V Bolano & W Petroski = 1,1,3,4,5,6,7,8,5,10,11
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Any existing unsuitable soils such as soft clays or loose sands shall be
recoved and replaced with either site sand fill or pelect sand fill as per
Ebasco's Specification "Excavation, Backfill, Filling and Crading"
(HOU-3037-102401). This materisl shall then be coopacted to meet the
requirecents of the previously mentioned specification. Any other clays
encountered on which foundations are to be placed shall be removed te a depth
of two (2) feet, replaced with either a site mand £ill or select sand £ill and
cocpacted. The Engineer shall inspect the bottom of the excavation prior to
backfilling and compaction. ’

T e T "
S - iw W

- The allowable bearing capacity shall not exceed tvo (2) tens per square foor.
The requirements for eoil besring foundations can be upgraded by the Engineer.

Rl
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1. P, Plumb
. *L,, Marcus {nMS)
Mr. Bryan W. Dixeon (*w/attachment)

Director, Hazardous and Sclid Waste Division
Texas Water Commission

P. 0. Box 13087, Capitel Station

Austin, Texas 78711

SURJECT: LIMESTONE ELECTRIC CENERATING STATION
TDWR NO. 32940 — HOTIFICATION OF WASTE MANAGFMFNT
ACTIVITIES (31 TAC 335.6)

Dear HMr. Dixon:

By letter of July 16, 1985, Housten Lighting & Fower Company {HL&AP)
provided notification, pursuant to the requirements of 3] TAC 335.6, of the
onslte storage, processing, and disposal of sollid wastes generarted by
operation of various waste management systems at the Limestone EGS, At this
time, HL&Y is providing additional information concerning the onsite stoerage,
procesging, and disposal of lignite combugtion by-products {fly ash, botrom
ash, pyrites, and flue gas desulfurirzation (FED) sludge). HLEP ancicipates
testing will result in designation of these paterials as Class IT wastes.

HLEP has prepared 2 Limestone EGS Solid Waste Disposal Plan (attached)
which addresses in detail the generation, processing and disposal of the
combustion bv-produwcts. Final disposition of thegsa wastes consists of
placement in an above-grade landfill, as described in Section 4.0 of the
Disposal Plan. Comnstruction of the inirial ecells of the landfill began in
Harch, 1985. Initlal waste matevial placement is anticipated for October,
1585, R

HL&F will provide notice of any revisions to the systems discussed io this
notification. Flease contact Mr. E. A, Felch (922-2205) with regard to any
questions,

S HeGuire, Manager
Environmantal Protection Department

55D/sls
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2.0

3.0

3.1

3.2

SOLID WASTE
DISPOSAL PLAN

LIMESTONE ELECTRIC GENERATING STATION

Scope

Operation of the Limestone EGS will result in the production of larpe
quantities of lignite combustion by-products, specifically fly ash,
bottom ash, pyrites and FGD sludge. This plan describes the collection,
processing, transport and disposal of these wastes. Section 2.0 of this
plan provides a brief description of the major components of the Solid
Waste Disposal System. Section 3.0 discusses waste product handling and
Section 4.0 discusses landfill design and operation.

Solid Waste Disposal System Description

As shown on Figure 14039, the Limestone EGS is divided into a plant area
and a solid waste disposal area {(SWDA). Fly ash, bottom ash, pyrites,
and FGD sludge generated in the plant area are pneumatically conveyed or
sluiced to the SWDA., The following facilities are located in the SWDA:
® Secondary Dewatering & Waste Handling System (SDWHS) - this system
creates a stabilized product from fly ash and FGD sludge suitable
for landfill disposal.
Bottom Ash Settling Tanks & Dewatering Bins = this equipment
dewaters bottom ash and pyrites prior to disposal in the landfill.
° Combustion Solid Waste Landfill {CSWL)
Stormwater runoff ponds

Waste Product Handling

Fly Ash

The Limestone EGS utilizes electrostatic precipitators designed to remove
suspended fly ash in the flue gases discharged from the steam generator
regenerative air heaters. The particles are attracteﬁ’to collecting
surfaces where they adhere until removed. Removal is accomplished by
rapping the collecting surfaces periodically in a sefuential manner,
causing fly ash to drop into hoppers. Ash collected in the precipitator
hoppers and the economizer hoppers is conveyed pneumatically to the main
fly ash silo. From this silo ash is pneumatically conveyed to the fly
ash feed tanks of the Secondary Dewatering & Waste Handling System to be
used in blending with FGD scrubber sludge. If desired, fly ash can be
unloaded from the main fly ash silo by means of a dry unloading
telescopic spout.

FGD Sludge
The Limestone EGS utilizes an S0, Absorber System from the flue gases.

After passing through the precipItators, flue gas enters the Absorber
System at the discharge of the ID fans. Flue gas enters the bottom of
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the absorbers and passes upward, flowing countercurrent to the limestone
slurry being pumped through the absorbers by the recycle pumps. The
saturated flue gas, after passing through several banks of mist
eliminators, leaves the top of the absorbers.

Limestone slurry is pumped to the slurry spray headers at the top of each
absorber. The slurry passes through full cone, wide angle spray nozzles
and falls through the tower. 850, in the flue gas is absorbed by the
slurry droplets. Spent slurry is blown down from the reaction tanks of
each spray tower to a common agitated Waste Slurry Tank. Waste slurry is
pumped to thickeners for initial dewatering, with reclaimed water pumped
back to the absorber area and concentrated slurry pumped to the vacuum
filters of the Secondary Dewatering and Waste Handling System (SDWHS).

The SDWHS further dewaters concentrated slurry using vacuum filters to
provide filter cake having 50-65% solids by weight. Filtrate is pumped
back to the S0, Absorber System to be used as makeup. Conveyors feed
filter cake from the vacuum filters to pug mills, Screw conveyors
transport fly ash from the fly ash feed tanks to the pug mills.

The pug mills produce a stabilized product suitable for landfill by
blending scrubber waste sludge and fly ash. Fly ash contains lime, which
when mixed with scrubber sludge, produces a pozzolanic reaction. This
pozzolanic reaction results in a chemically stable product. Fly ash
provides structural strength to the stabilized product whereas lime
imparts impermeability. The stabilized product, after being cured for
sometime (seven hours to three days depending upon moilsture content and
air circulation), can be compacted to achieve desired strength
characteristics. Final product solids content is expected to range
between 65 to 75 percent by weight. It is anticipated that when the lime
content in the fly ash is less than 19% by weilght, additional lime can be
added to_achieve a permeability of 1x10 ~ cm/sec or less. A permeability
of 1x10"° cm/sec is expected to be achieved without lime addition. A
test program will be developed and implemented to verify achieved
permeability.

The pug mills are capable of mixing waste slurry from the SO, Absorber
System (bypassing vacuum filters) with fly ash to produce a sStabilized
product provided that sufficient amount of fly ash is available. In case
of excess fly ash production, fly ash can be blended’ with water in the
pug mill to produce a stable, non-liquid material which can be
landfilled.

Each pug mill has a discharge conveyor which delivers stabilized product
onto a radial stacking conveyor. The radial conveyor stacks the
stabilized sludge in storage piles from which it is transported by truck
to the landfill. '

Bottom Ash/Pyrites
Bottom ash from each boiler is collected in a water-impounded,

gravity-fed, triple "V" ash hopper located directly beneath the boiler.
Bottom ash is unloaded separately and in sequential order from each "V"
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section. A clinker grinder is provided at each hopper ocutlet to crush
ash prior to entering the ash conveying pipe. Water from high pressure
jet pump nozzles assist in the ash removal cycle. The force of the water
jet pushes ash to the top of the ash holding tanks, which serve as a
transfer station before conveying the ash to the dewatering bins located
in the SWDA. Excess water is removed from the ash in the dewatering
bins, discharged into a settling and surge tank system and ultimately
recycled in the bottom ash system., Sludge accumulations in the settling
and surge tanks are returned to the dewatering bins or to the ash holding
tanks. Bottom ash is discharged from the dewatering bins into trucks for
transport to the CSWL.

Mill rejects (pyrites) from the pulverizers are collected in separate
storage hoppers located at each mill. Jet pumps are used at each pyrites
storage hopper to sluice collected material to the pyrites
storage/transfer tank. Jet pumps located at the outlet ot the pyrites
storage/transfer tank convey the pyrites directly to the bottom ash
holding tanks for disposal via the bottom ash system. If desired,
pyrites flow into the ash holding tanks can be temporarily stopped,
allowing only bottom ash to be transported to the dewatering bins,

Combustion Solid Waste Landfill Design & Operation

The Combustion Solid Waste Landfill (CSWL) is an aboveground landfill
divided into two areas (see Figure 14039). Area 1 and Area 2 cover
approximately 232 acres and 630 areas, respectively, and are expected to
accommodate approximately 16,000 ac.~-ft. and 27,000 ac.-ft., of material
respectively. Landfill operation will begin in Area 1 and will consist
of sequential cell development for a total of 12 cells. A detailed plan
for the development of the first two cells has been prepared and is
presented below. Plans for development of the remaining cells in Area 1
and Area 2 will be finalized at a later date.

Area 1 Cells 1 and 2 Design and Operation

Design details for cells 1 and 2 are shown on Figure 14040. Following
site clearing activities, topsoil is removed and stockpiled for use
during cell closure. The area is then prepared by di;éing or scarifying
to loosen the surface to a depth of 12 inches and then compacted.
Immediately after scarifying and compaction, the first layer of liner
material will be placed and compacted. The liner will be constructed of
material obtained from onsite clay deposits in so far as possible and
will be free of muddy material, organic matter, rubbish, debris or other
unsui;able materials. The permeability of the material will be less than
1x10 ° cm/sec. The material's liquid limit will be equal to or greater
than 30 and the plasticity index equal to or greater than 15. The clay
liner will be compacted to a minimum of 95 percent of the maximum density
obtained in the standard Proctor Compaction Test, ASTM D-698 (Method C).
The clay liner material will be spread and leveled in layers not
exceeding six inches in thickness before compacting with sheepsfoot or
wedgefoot rollers. The total liner thickness will be three feet.



Following liner completion, a main haul road will be constructed as shown
on Figure 14040 utilizing compacted mative soils. The main haul road
will be an unsurfaced, two-lane, all-weather type with a 42-foot crest
width designed for 85-ton truck capacity. Extension of the haul road and
construction of any required spurs will be accomplished utilizing a
stabilized FGD sludge/fly ash product. As a cell is being filled, the
road within the cell will be constantly raised and continuous maintenance -
of this road will be provided by spreading equipment to ensure the
satisfactory passage of the hauling trucks. A turnaround area will be
provided at the end of the spur.

As shown on Figure 14040, material placement will proceed such that dikes
composed of stabilized sludge will form the outer perimeter of the
landfill. Interior slopes of the dikes will be constructed with a 3:1
slope, while the exterior slopes will be less steep than 3:1. Due to
bench and clay cover construction, the final exterior slopes will be 3:1.
The stabilized sludge will be spread in layers of 12 inches maximum
thickness and promptly compacted to a minimum density of 95 percent of
the maximum obtained in the standard Proctor Compaction Test, ASTM D-698
(Method C). Initial compaction will be accomplished by using the weight
of the spreading equipment passing over the waste material. Final
compaction will be accomplished by using a roller or vibratory compactor.
The exterior side slopes will receive a clay cover as shown on Figure
14040, The clay cover will vary in thickness from approximately three
feet at the slope base to approximately 10 feet at the side slope crest.
As a result, all material above the assumed critical erosion line will be
clay. The clay cover will incorporate nine-foot wide benches every 30
feet of elevation to facilitate runcff collection and minimize side slope
erosion.

At the time of final material placement, a cap slope of 2-5% will be
maintained. A cover of liner-quality clay 2-feet thick will then be
placed, followed by an l8-inch soil cover. The soil will be spread and
leveled in layers not exceeding six inches in thickness before compaction
and will be compacted to a minimum density of 90 percent of the maximum
obtained in the modified Proctor Compaction Test, ASTM D-1557 (Method C).

The cap and all side slopes will receive a final 12-in¢h top soil layer.
(see Figure 14040). The soil to be used for this covér will be obtained,
in so far as possible, from topsoil stockpiled during landfill site
preparation. The gradation, moisture content, liquid limit, and
plasticity index will meet the same requirements as for the clay liner.
The material will be compacted to a minimum density of 85 percent of the
maximum obtained in the standard Proctor Compaction Test, ASTM FD~698
(Method C). The seeding will conform to Item 164 of the Texas Highway
Department Standard Specifications for Construction of Highways, Streets,
and Bridges, 1972,

In cells undergoing material placement activities, a system of dikes,
internal ditches, and pipes (see Figure 14040) will direct rainfall
runoff to a clay-lined runoff pond. This drainage system is sized to
convey a 24-hour, [00-year rainfall event. A permanent drainage system
consisting of crest and bench ditches and drop structures (see Figure
14040) is incorporated into the landfill cap and outer slope design.



4,2

This system is designed to convey a 24-hour, 100-year rainfall event
falling on the landfill to the peripheral ditch. This peripheral ditch,
also sized to convey a 24-~hour, 100-year event, will intercept and direct
surface run-on from areas adjacent to the landfill to existing drainage
features (see Figure 14040).

Groundwater Monitoring

HL&P will retain the services of a consulting engineering firm familiar
with both the local hydrogeology and solid waste management practices to
determine if groundwater monitoring is appropriate for this site. If so,
a groundwater monitoring program will be developed and implemented.
Information concerning the program will be made available to the TDWR.
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Houston Lighling & Power F.O.Box 1700 Houston, Texas 77251-1700  713-267-]. P, Klumpyar.

R.L. Brown
March 26, 1998
CERTIFIED MAIL B. D Neighhor:
R. D. Carpenter
Mr. Sonny Rayos T.W. Long
Industrial and Hazardous Waste Division (# RCRA File No, 0

Texas Natural Resource Conservation Commission
P.O. Box 130187
Austin, Texas 78711-3087

SUBJECT: LIMESTONE ELECTRIC GENERATING STATION
SOLID WASTE REGISTRATION NO: 324%0
NOTIFICATION OF WASTE MANAGEMENT ACTIYITIES

Dear Mr. Rayos:

Pursuant to the notification requirements of 30 TAC 335.6, Houston Indusmies Power
Generation (HIPG) (formally Houston Lighting & Power Company) is notifying the TNRCC of
management changes of our existing nonhazardous waste landfill at he subject facility for the onsite
disposal of Class 2 nanhazardous wastes. The landfill is listed as solid waste management unit, 004,
on Lhe facility’s’s Notice of Registration.

‘The existing landfill is used primarily for the disposal of coal combustion by-products. These
wastes, which are classificd as Class 2 nonhazardous, consist of [ly ash, botlom ash, and flue gas
desulfurization {(FDG) sludge. In addition, other low-volume, Class 2 nonhazardous sludges are also
disposed of within the landfill. ‘W have included with this notification a procedure for stabilizing
these additional nonhazardous sludges with coal combustion by-products within the boundaries of
active disposal cells. This procedure will reduce sludge hangling and greatly facilitate present
stahilization operations.

Should you have any questions pursuant to this matier, please contact Mr. Lucien Klejbuk
at (713) 945-8199.

E.T. Bye, Manager

Environmental Asscssment &
Waste Management

Environmental Depariment

Atlachment

A Subsidiary of Housien Industries Incorporated



STABILIZATION OF SLUDGES
IN CLASS 2 SOLID WASTE LANDFILL

LIMESTONE ELECTRIC GENERATING STATION
JEWETT, TEXAS
SOLID WASTE REGISTRATION NO: 32490

HIPG will stabilize the following Class 2 industrial sludges in a temporary mixing basin
constructed within the existing Class 2 solid waste landfill (NOR Unit # 004):

Water Treatment Sludge TWC - 02153912
Chemical Waste Treatment Sludge TWC - 02225192
Cooling Tower Sludge TWC -02025192

Storm Water Treatment Studge TWC -02145042
Organic Acid Cleaning Sludge TWC - 02475192
Inorganic Retention Basin Sludge TWC - 02565192

AR o

A mixing basin within an active, landfill cell will consist of a small bermed platform or
shallow depression of sufficient area and volume to hold the amount of sludge to be
stabilized. The floor of the basin will be constructed of either clay or stabilized coal
combustion by-products to totally contain the sludge prior to stabilization.

Depending upon the material, tank trucks, vacuum or pneumatic trucks, or dumps trucks will
transport the sludges and stabilizing media to the active cell. Stabilizing media will consist
of either flue gas desulfurization scrubber base (a mixture of FGD sludge and fly ash),
economizer ash or bottom ash, all of which are generated at the Limestone facility from the
burning of lignite. Mixing ratios will vary depending upon the stabilizing media that will be
used.

The sludge and stabilizing media will be mixed together by an excavator or loader positioned
adjacent to the mixing basin. The mixture will remain within the mixing basin to solidify.
New mixing basins will be constructed within the active cell to accommodate subsequent
stabilization efforts.
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ESPEY,
HUSTON &
ASSOCIATES, INC.

Engineering & Environmental Consultants

6 May 1986

R. Don Groover, Ph.D

Environmental Protection

Houston Lighting & Power Co.

P.0O. Box 1700

Houston, Texas 77001 EH&A Job No. 7362

Re: Data Evaluation Project for Limestone Electric Generating Station
(HL&P COrder No. PPP-1072)

Dear Dr. Groover:

Espey, Huston & Associates, Inc. (EH&A) is pleased to transmit
its final report, "Geologic and Hydrogeologic Assessment, Solid Waste
Disposal Areas, Limestone Electric Generating Station", in fulfillment
of the above referenced project. The report was prepared using existing
information for the power station vicinity, including published maps
and reports and field data from the plant area. It addresses both
site—specific and regional geologic and ground-water conditions.

In addition, EH&A recommended that wells be installed in the vicinity
of active disposal areas to monitor ground-water flow and quality. Based
on the review of available information, EH&A believes that site conditions
will allow for the implementation of an effective monitoring program
to detect any potential migration of leachate from disposal areas.
General recommendations for monitoring have been included in Section 5.0
of the report.

EH&A has enjoyed performing this project and looks forward to future
opportunities to assist HL&P on this and other matters. Please do not

hesitate to contact us should you feel the need.

Sincerely,

,,4..4,/%%_/

E. Burton Kemp, III
Geotechnical/Geoscience Group

JJH:cqg

P.C>. Box 519 - Austin, Texas 78767 -+ {512) 327-6840 - TELEX 776439 E H Assoc Aus
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1.0 INTRODUCTION

This report describes the geology, ground-water hydrology, and sub-
surface soil characteristics at the Limestone Electric Generating Station (LGS). Its
purpose is to provide Houston Lighting & Power Co. (HL&P) with a compilation and
assessment of avéilable site-specific and regional information pertinent to onsite
disposal of lignite combustion byproducts and other Class II and Class III industrial

solid wastes.

The LGS site is located in east-central Texas, approximately 95 miles
south~southeast of Dallas, 120 miles north-northwest of Houston, and 50 miles east
of Waco. The plant is situated near the junction of Freestone, Leon, and Limestone
counties (Figure 1-1). Significant population centers in the vicinity include Buffalo,
Jewett, Marquez, and Teague. 5Smaller communities are Donie, 3 miles to the
northeast; New Hope, 1.5 miles to the southwest; and Farrar 2.5 miles to the
northwest. Lake Limestone is located approximately 4 miles to the west, and the
Jewett Mine (lignite surface mine) trends northeast-southwest immediately south of

the plant.

The power station occupies two areas on either side of Texas State
Highway 39 (Figure 1-2). The plant island is situated on the west side of Highway 39
and includes two 720-MW generating units and auxiliary facilities encompassing
about 1950 acres in the southeast corner of Limestone County. The lignite
combustion materials handling area is located on the east side of Highway 39 in the
southwest corner of Freestone County. This report focuses on the geclogy, ground-

water hydrology, and subsurface soil characteristics of the materials handling area.
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2.0 . STUDY SCOPE

The tasks completed by Espey, Huston & Associates, Inc. (EH&A)
consisted primarily of reviewing, consolidating, and assessing previously developed
information about the LGS site and surrounding region. Site-specific data were
provided by HL&P and included facility and topography maps and geotechnical data.

Regional information was obtained from published reports and open-file records.
2.1 SITE-SPECIFIC DATA

Plan maps and drawings of the LGS site were provided by HL&P.
Surface topography maps of the materials handling area were also available at a
2-foot contour interval for the southwest portion and 5-foot contour interval for
the northeast. HL&P also provided geophysical logs of two LGS water-supply wells
completed at depths of 861 feet and 920 feet at the southeast margin of the

materials handling area.

Prior to power station construction, geotechnical investigations of the
LGS site were performed for HL&P by McClelland Engineers, Inc. (1979, 1980).
Reports of those studies contain logs of soil borings, ground-water level measure-
ments, field permeability test results, and laboratory soil test results. Methods used
in the investigation are summarized below and were consistent with accepted

geotechnical engineering practice.

Borings were drilled with rotary drilling equipment and soil samples were
generally collected continuously from 0 to 10 feet, at 5-foot intervals from 10 to
100 feet, and at 10-foot intervals at depths greater than 100 feet. Undisturbed
samples of cohesive soils were obtained by pushing a 3-inch diameter, thin-walled

tube. Granular soils and hard cohesive soils were sampled by driving a 2-inch
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diameter, split-barrel sampler with a 140-pound hammer dropped 30 inches
(standard penetration test}). Samples were removed from the samplers and classified
in the field. Representative portions of each sample were packaged and delivered to
a soils laboratory. Water-levels were measured in most open boreholes at the
completion of drilling and at least 24 hours later. Piezometers were installed at
several locations to monitor ground-water levels and to perform field permeability
tests. Boring locations were given as Texas State Plane Coordinates and ground
surface elevations were referenced to mean sea level. Descriptions of the soils

encountered were given on individual boring logs.

Laboratory soil tests were directed towards evaluating soil shear
strength, compressibility, permeability, and classification. Strength values were
generated largely from penetrometer and torvane readings. A few triaxial compres-
sion tests were also performed. Compressibility values were obtained by incremen~
tal-loading consolidation tests, and falling and constant head tests were used to
measure vertical permeability, Classification tests included moisture content, unit

dry weight, liquid and plastic limits, and particle-size distribution.

2.2 LITERATURE REVIEW

Published reports on the geology and ground-water hydrology of the
region surrounding LGS were used to establish a context for describing site
conditions. Ground-water resources and general geology of Freestone, Leon, and
Limestone counties have been described in reports from the Texas Water Develop-
ment Board, Texas Water Rights Commission, and the U.S. Geological Survey,
respectively. Maps and reports published by the University of Texas, Bureau of
Economic Geology, discuss the stratigraphy, hydrogeology, and environmental

geology of the Wilcox Group of east-central Texas in considerable detail.
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2.3 QPEN-FILE RECQRDS

Water well records on file at the Texas Water Commission {TWC) were
reviewed by EH&A to determine locations of wells and ground-water usage within
one mile of the power station. Information obtained included well owner,
completion date, depth casing data, static water level, and use. Chemical analyses

were availabla for 9 well samples.
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3.0 REGIONAL SETTING

The LGS site is located in east-central Texas, within the Texas Gulf
Coastal Plain physiographic province. The topography of the region is characterized
by low rolling hills and shallow stream valleys. Ground elevations along major
streams near the i)ower station vary from about 325 feet to 400 feet msl (mean sea
level). Uplands start at elevations of 325-400 feet and reach altitudes of 575 feet

msl along major drainage divides (Figure 3-1).

A dendritic network of tributary creeks drain the region and carry
surface-water runoff to larger streams that flow southeastward across the Gulf
Coastal Plain. The power station is situated near the topographic drainage divide
that separates the Brazos River and Trinity River basins. Nearly all of the plant
site is situated in the Navasota River watershed of the Brazos River basin. A small
portion of the materials handling area straddles the drainage divide and lies within

the Trinity River basin.

The climate of the region is subhumid with hot summers and typically
mild winters. Temperature data during the 26-year period from 1941 to 1966 at the
National Weather Service Cooperative climatic station at Centerville, approxi-
mately 20 miles southeast of the power station, are most representative of the area
(U.S, Dept. of Commerce, 1967}, As shown in Table 3-1, average monthly tempera-
tures at Centerville range from 84.2°F in August to 47.6°F.

Rainfall is generally abundant for the area with most monthly averages
in excess of 3 inches (U.S. Dept. of Commerce, 1967). The mean annual precipita-
tion for the LGS area is 40.06 inches, as averaged from observations at the
Centerville climatic station. Monthly average rainfall averages at Centerville for
the period from 1941 to 1966 are presented in Table 3-2, Monthly means range from
1.89 inches during July to 4.72 inches in May.
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Daily evaporation observations are available from two nearby localities;
Sommerville Dam and Navarro Mills Dam (Table 3-3). Sommerville Dam is located
about 75 miles south-southwest of Jewett, and Navarro Mills Dam is located about
52 miles northwest of Jewett. Observations at these stations are measured using a
standard NWS Class~A, 4-foot diameter pan. The Texas Water Development Board
{(Doughtery, 1975) reported on the evaporation records for these stations for the
following periods: January 1965 through December 1970 for Sommerville Dam and

January 1964 through December 1970 for Navarro Mills Dam.

During the 6-year period of record for Sommerville Dam, total annual
pan evaporation ranged from 68.01 inches to 75.92 inches. For Navarro Mills Dam,
total annual pan evaporation for the 7-year period of record ranged from
73.91 inches to 83.28 inches. The evaporation rates take daily rainfall into account

so that the values in Table 3-3 are estimates of actual evaporation.

341 GEOLOGY

The regional terrain has developed on a thick sequence of unconsolidated
sedimentary strata of sand, silt, clay, and lignite composition. Geologic units of
interest to the study were of two typest Tertiary age "bedrock" strata and
Quaternary age fluviatile deposits. Tertiary age units included formations of the
Midway, Wilcox, and Claiborne groups, and Quaternary deposits included stream

valley alluvium and terrace deposits (Figure 3-2}.

Bedrock units crop out in northeast-southwest trending belts that roughly
parallel the Texas coastline, and progressively younger strata crop out coastward of
older units (Figure 3-3). Alluvium and terraces unconformably overlie eroded
bedrock along the valleys of larger streams in the region. Bedrock strata dip
coastward from their outcrops at an angle slightly greater than the general slope of

the land surface (Figure 3-4).

11
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Figure 3-2

Regional Stratigraphy
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Regional faulting, regional subsidence, and localized domal uplifts have
modified the generalized geologic structure of the Gulf Coastal Plain (Figure 3-5).
The geologic structure in the LGS vicinity is relatively simple, however, and no
structurally related or other geologic hazards have been identified that would hinder

onsite waste disposal operations.

3.1.1 Stratigraphy

The Midway Group is the lowest stratigraphic unit of Tertiary age in the
study region. It crops out across central Limestone County about 17 miles northwest
of the LGS site and overlies older Cretaceous strata. In the proximity of the LGS
site, the Midway is estimated to be about 850 feet thick (Rettman, 1984), and its
upper surface is at an approximate elevation of -700 feet msl (Guyton and
Associates, 1972). Midway sediments were deposited in a marine environment and
are differentiated into upper and lower formations. The lower Kincaid Formation is
approximately 400 feet thick and is composed of soft gypsiferous clays {50%),
glauconitic sands (40%) and indurated limestones (10%). The upper Wills Point
Formation is primarily clay and silty clay (Sellards, et al., 1932},

The marine clays of the Midway Group grade upward into the delatic and
fluvial-deltaic sediments of the Wilcox Group, which have been differentiated
(Barnes, 1970} into the Hooper, Simsboro, and Calvert Bluff formations. The basal
Hooper Formation is about 400 feet thick and is present between elevations of
-300 feet and -700 feet msl. The Hooper consists of interbedded sand, clay, silty

clay, and some lignite; and clayey strata are predominant.

The Simsboro Formation is composed principally of fine to coarse
grained quartz sand, with relatively minor interbedded clays, and silty clays. The
thickness of the Simsboro in the LGS vicinity is estimated to vary from about
200 feet to 280 feet. The elevation of the upper surface of the unit is believed to be

about -50 feet msl and ~150 feet msl in updip and downdip areas, respectively.

16
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The Calvert Bluff Formation overlies the Simsboro and is the only Wilcox
unit that crops out in the immediate vicinity of the LGS. The Calvert Bluff is
composed of interbedded muds, very fine to fine grained quartz sands, and lignite.
Detailed study of the Calvert Bluff (Kaiser et al.,, 1978) indicates that it was
deposited in a fluvial-deltaic environment. It exhibits major channel deposits of
thick sand surrounded by extensive interchannel flood basin deposits of sandy muds,
laminated sands and muds, and lignite. Because of its complex stratigraphy, the
vertical and lateral extents of individual beds within the Calvert Bluff are highly

variable.

The Claiborne Group crops out immediately southeast of the LGS site.
Only the lower most unit of this group, the Carrizo Formation, is of concern to this
study. Other stratigraphically higher units within the Claiborne include the Reklaw
and Queen City Sand formations (Figure 3-3), The Carrizo Formation unconform-
ably overlies the Calvert Bluff Formation and is composed of generally medium to
fine grained quartz sand with minor amounts interbedded sandy clay. Sands in the
Carizo may also be coarse grained. Its thickness in the LGS vicinity is believed to

be between 0 feet and 20 feet.

Alluvial deposits of Quaternary age are found in the Navasota River and
Trinity River valleys, as well as major tributary creeks. The alluvium consists of
sand, silt, silty clay and sandy clay and is not easily differentiated from the
underlying bedrock strata in many instances. Terrace deposits do not occur with
significant frequency along stream valleys in the vicinity of the LGS site. However,
a small terrace has been mapped (Barnes, 1970) in the Navasota River valley about

2.5 miles downstream of the Leon-Limestone county boundary.

3.1.2 Structure

Geologic structure in the Texas Gulf Coastal Plain is very generally

characterized by gentle stratigraphic dip toward the Gulf of Mexico. Subregional

18
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tectonic features within the province complicate this simple structure, however
(Figure 3-5). The LGS site is located about 15 miles southeast of the Mexia-Talco
fault system and 25 miles west-southwest of the Elkhart-Mount Enterprise fault
system. Two salt domes are also located 10 miles southwest and 20 miles east-

northeast of the LGS site; Marquez and Oakwood salt domes, respectively.

The above domes and fault systems do not measurably influence the LGS
site, and structure near the site is controlled principally by the East Texas
Embayment. The study area is located on the southwest margin of the embayment
and stratigraphic dip is to the east-southeast into the syncline (Figure 3-4). The
Wilcox Group in the power station vicinity dips at a rate of about 70-100 feet per

mile.

3.1.3 Geologic Hazards

Based on the known distribution of damaging earthquakes and their
corresponding intensities, there is no significant seismic risk associated with the
siting of waste disposal facilities in the LGS vicinity (Algermission, 1969). Due to
the limited amount of ground-water withdrawal in the power station vicinity,

measurable ground subsidence as a result of pumpage is not likely to occur.
3.2 GROUND-WATER RESOURCES

The Hooper, Simsboro, Calvert Bluff, and Carrizo formations yield
variable amounts of fresh {less than 1,000 mg/l dissolved solids) ground water in the
region and are commonly referred to collectively as the Carrizo-Wilcox Aquifer.
The formations are comprised of sand, silt, clay, and lignite strata having consid-
erable vertical and lateral heterogeneity. The units attain a thickness of nearly
1400 feet in the LGS vicinity. '

19
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The Hooper is the stratigraphically lowest unit of the Carrizo-Wilcox
Aquifer, and it yields small to large amounts of water to wells on its outcrop. In the
LGS vicinity, however, it occurs at depths below 950 feet and is not utilized for
supply. Subsurface geophysical logs (Rettman, 1984; Guyton and Associates, 1972)
indicate the Hooper consists mainly of clays and silty clays and has few permeable
interbeds as compared to other Wilcox units. The relevance of the Hooper to onsite

waste disposal at the LGS is negligible.

The Simsboro is the most important water-producing unit of the three
Wilcox formations. Its composition is principally quartz sand, some mudstone, clay,
and a small amount of gravel. It provides water for industrial use at the LGS and

municipal and domestic use in nearby areas of Freestone County.

The Calvert Bluff Formation contains zones of varying permeability that
correlate well with the geologic environments of deposition exhibited by the
formation. The most permeable parts of the Calvert Bluff are sand-rich, buried,
ancestral stream channels. Typically these are sinuous, northwest-southeast elon-
gated sand bodies surrounded by less permeable silt, clay, and slightly sandy
sediments. The less permeable sediments occur between the sand channels and
represent interchannel floodbasin deposits. The Calvert Bluff underlies the surface
at the LGS site, where it has a thickness of 550-690 feet.

The Carrizo Formation crops out primarily downdip of the LGS, but a
small portion of the materials handling area is mapped as intersecting an outlier of
the unit (Figure 3-3). The Carrizo is a uniform, well-sorted quartz sand that
contains only a few thirn beds of clay or shale. It attains a thickness of over 150 feet
along the southeast edge of its outcrop {Figure 3-4), but is estimated to be less than
20 feet thick at the LGS. The Carrizo has limited significance at the LGS site
because it is hydrologically unconnected with the main body of the formation. Its
character can be expected to be similar to sands within the Calvert Bluff, and it is

likely to be in hydrologic communication with the underlying Calvert Bluff.
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However, for the purposes of this report, there is little reason to differentiate the
Carrizo from large sand bodies that are present in the Calvert Bluff. Southeast of

the power station, the Carrizo is an important regional aquifer.

3.2.1 Hydrology

Ground water at shallow depths in the region usually occurs under water-
table {unconfined) conditions. Perched water tables and local artesian {confined)
conditions can also occur at shallow depth as a result of the presence of relatively
impermeable strata. Confined and semi-confined conditions generally prevail
downdip (i.e., southeast) of outcrop areas, where overlying strata provide more

complete confinement of water-bearing units.

Recharge to aquifers of the region occurs principally from precipitation
on outcrop areas. Other sources of recharge include infiltration of surface waters
from streams and lakes. Although a large portion of potential recharge is lost by
runoff and evapotranspiration (Guyton and Associates, 1972), some of the water
moves along the dip of stratigraphic units in response to hydraulic gradients created
by ground-water discharges as ground-water pumpage, upward leakage through semi-

confining layers, and surface seeps or springs.

The movement of shallow unconfined ground water is largely topograph-
ically controlled and is generally from points of higher elevation to discharge points
along surface-water drainages. Some water also moves in a downdip direction in
response to the regional hydraulic gradient to the southeast., In the confined
portions of each aquifer vertical flow gradients may induce downward or upward
seepage of water across semi-permeable boundaries from umits having greater head
to those having lower head. Available information concerning the hydraulic
properties of the water-bearing umits in the LGS vicinity are discussed in

Section 4.4.
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Peckham (1965) reported that east of the topographic divide between the
Brazos River and Trinity River basins, ground water moves to the east and southeast
from the higher elevations near the divide. Similarly, ground water moves to the
south-southwest from the west side of the divide. Based on limited water-level
data, the hydraulic gradient averages approximately 5 feet per mile in downdip

areas of the Carrizo Sand and the Wilcox Group (Peckham, 1965).

Discharge from aquifers in the region is mostly through springflow,
wells, or movement downdip. Evaporation and transpiration by trees and plants
whose roots tap the water table also provide a means of discharge. Significant
amounts of natural ground-water discharge into the Navasota River drainage where
it crosses the Carrizo and Wilcox aquifers {Rettman, 1984). TFluctuation in the

volume of discharge can be expected with seasonal water-level changes.

Recharge to aquifers of the region occurs principally from precipitation
on outcrop areas. Other sources of recharge include infiltration of surface waters
from streams and lakes. Although a large portion of potential recharge is lost by
runoff and evapotranspiration (Guyton and Associates, 1972), some of the water
moves along the dip of stratigraphic units in response to hydraulic gradients created
by downdip ground-water discharges as ground-water pumpage, upward leakage

through semi~confining layers, and surface seeps or springs.

The movement of shallow unconfined ground water is largely topograph-
ically controlled and is generally from points of higher elevation to discharge points
along surface-water drainages, Water also moves in a downdip direction in response
to the regional hydraulic gradient to the southeast. In the confined portions of each
aquifer, vertical flow gradients may induce downward or upward seepage of water
across semi-permeable boundaries from units having greater head to those having

lower head.
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Peckham (1965) reports that east of the topographic divide between the
Brazos River and Trinity River basins, ground water moves to the east and southeast
from the higher elevations near the divide. Similarly, ground water moves to the
south-southwest from the west side of the divide., Based on limited water-level
data, the hydraulic gradient averages approximately 5 feet per mile in downdip

areas of the Carrizo Sand and the Wilcox Group (Peckham, 1965).

Discharge from aquifers in the region is mostly through springflow,
wells, or movement downdip. Evaporation and transpiration by trees and plants
whose roots tap the water table also provide a means of discharge. Significant
amounts of natural ground-water discharge into the Navasota River drainage where
it crosses the Carrizo and Wilcox aquifers (Rettman, 1984)., Fluctuation in the

volume of discharge can be expected with seasonal water-level changes.

3.2.2 Water Usage

Ground water in the LGS region is used for municipal public supply, rural
domestic and livestock, irrigation, and industrial purposes. The estimated ground-
water pumpage in Freestone, Leon, and Limestone counties in 1980 was 1,363 acre-
feet, 1,435 acre-feet, and 1,570 acre~feet, respectively (Fogg and Kreitler, 1982).
Due to the rural character of the region, the primary use is for rural domestic and
livestock water supply, although in some areas pumpage for municipal supply
approaches that for rural domestic and livestock supply. Historically, ground water
for human and livestock consumption was obtained from individual wells. However,
in recent years, rural water-supply corporations have begun to supply water over
wide areas, and many individually owned wells have been abandoned or taken out of

regular use.

Industrial ground-water use in the region is relatively limited, and many

wells classified as industrial are actually temporary supply wells for oil and gas
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drilling operations. Irrigation use is also limited, since the area receives abundant

rainfall and land use for crop production is not widespread.

Earlier in this century, most of the water used for domestic purposes was
obtained from shallow, hand-dug wells, and many of these wells are still in
existence. Most present-day wells, however, are drilled using rotary-wash methods,
constructed with casing and well screen, and equipped with electrically powered
submersible pumps. Most domestic and livestock wells have a nominal diameter of
4 inches. Many are not cemented or gravel packed. Larger municipal and industrial
wells use 14-inch to 18-inch steel casing and 8-inch to 12-inch screens and liners.
The casing of most large wells is cemented, and the producing intervals are often

gravel packed.

3.2.3 Water Quality

Fresh ground water having dissolved solids concentrations less than
1,000 mg/1, is available from all Carrizo-Wilcox units in the LGS region. Normally,
the freshest water is found at shallow depths in or near outcrop areas, and the water
becomes more mineralized at greater depth and downdip distance from the outcrop
area or source of recharge. In addition, the concentrations of dissolved minerals are

greater in stratigraphic units in which ground-water circulation is restricted.

As ground water moves along its flow paths in the saturated zone,
increases of dissolved solids and most major ions normally occur. In the stratified
sandstone aquifers of the Texas Gulf Coastal Plain, a geochemical evolution to
sodium-bicarbonate type waters is typical (Fogg and Kreitler, 1982). The longer
that water is in an aquifer, or the greater the distance that it travels, the higher the
sodium and bicarbonate concentrations become. Conversely, newly recharged
ground water has low bicarbonate concentrations, and calcium predominates over

sodium.
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In outcrop areas and to some extent downdip of outcrop areas, the
Simsboro and Calvert Bluff aquifers generally contain less than 500 mg/1 of dissolved
solids. In southeast Leon County, dissolved solids concentrations of Wilcox ground
waters begin to exceed 3,000 mg/i at altitudes of about -3,000 feet msl or less
(Peckham, 1965) (Figure 3-4). Generally, fresh water from Wilcox aquifers is
suitable for most uses with little or no treatment. Exceptions can occur in localized
areas and when water of a certain quality is needed for some specific applications.
Hardness can be low to high, and pH values are usually slightly acidic to slightly
alkaline (5.5~8.5). The only naturally occurring constituent that often presents

limitations to use is iron.

The chemical character of Carrizo ground water is similar to that of the
Wilcox Group. However, the water has generally lower concentrations of dissolved
solids. In addition, some wells in the Carrizo can contain small amounts of hydrogen

sulfide and produce a sulfur odor.
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4.0 SITE DESCRIPTION

The materials handling area is located on a portion of the LGS property

on the east site of Texas State Highway 39 (Figure 1-2). The area is used to process

and dispose of a variety of solid wastes derived from plant operation, including

boiler fly ash and bottom ash; flue gas desulfurization (FGD)} sludge; and sludges

from plant water and inorganic waste treatment systems. Facilities sited in the

area are described below.

1.

Secondary Dewatering and Waste Handling (SDWH) Area. Approxi-

mate 50-acre area located on the north side of the rail spur in the
southwest corner of the materials handling area. Facility used to
mix fly ash and FGD sludge prior to disposal. A runoff pond is
located at the facility's north end. An emergency pond for
retention of FGD-system process water is located east of the

facility.

Dewatered Sludge Disposal Area (DSDA). Consists of 5, 2-acre

cells constructed above grade primarily for the disposal of lake
water pretreatment sludge and other miscellaneous Class I and
Class ITI sludges. It is located immediately east of the SDWH area.
As of the date of this report, only the southeast cell has been
constructed. Runoff from this facility is directed to a small

impoundment on its north side.

Combustion Sclid Waste Landfill (CSWL). Consists of two areas,

designated as Area 1 and Area 2, having a combined surface area
of about 862 acres. Cells constructed above grade within these
areas are to be used for disposal of boiler bottom ash and stabilized

FGD sludge. As of the date of this report, two cells have been
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constructed at the north end of Areal. Area? will not be
constructed until Area 1 is near capacity. A runoff pond is located
south of Area 1 to collect water during disposal operations. After
closure of this area, surface water will be diverted to a perimeter

ditch.
4.1 TOPOGRAPHY AND DRAINAGE

The materials handling area is situated in flat to gently rolling terrain
with low-relief valleys. Natural topography of the site (Figure 1-2) has been
partially altered by the construction of existing site facilities. Topographic changes
are associated with the construction of perimeter dikes and disposal cells for CSWL
Area 1, construction of the SDWH and DSDA facilities, and the realignment of Lynn
Creek. The topography of the southwest end of the materials handling area, as of
October 1985, is shown on Plate 1. The topography of the northeast end of the
materials handling area is currently unchanged and is shown in detail on Plate 2.
Topographic changes have occurred only in areas southwest of CSWL Area 2, and are

shown in detail on Plate 1. Topographic detail for CSWL Area 2 is shown on Plate 2.

Ground elevations in the materials handling area vary between 402 feet
and 535 feet msl. The lowest elevations occur along Lynn Creek, where it exits the
site just west of the SDWH area. The hills located on the north, northeast, and east

edges of the site exhibit maximum elevations of 530-535 feet.

The site is located near the crest of the drainge divide between the
Trinity River and Navasota River basins. Except for a small area in the northeast
portion of the property, the materials handling area is within the Navasota River

watershed., The upper reaches of several small drainages occur within the site.

Runoff to the Trinity River enters the headwaters of Buffalo Creek and

flows northeast across the east property line. Buffalo Creek turns just north of the
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site and flows east to its confluence with Upper Keechi Creek about 25 miles east of
the power station. Upper Keechi Creek then flows 9 miles southeastward to its

confluence with the Trinity River.

A small portion of the property just north of CSWL Area 2 drains to the
north. Runoff from this area enters the headwaters of Dry Creek and flows about
3 miles northwest to the confluence with Sanders Creek. Sanders Creek flows

5 miles to the southwest and empties into Lake Limestone on the Navasota River.

Runoff at the southeast corner of the tract flows south to Lambs Creek,
Two small areas along the south property line drain southward to Lambs Creek via
Red Hollow and an unnamed tributary. The remaining (and largest) portion of the
property drains southwest via Lynn Creek and an unnamed tributary of Lynn Creek.
Once it leaves the site, Lynn Creek flows 2.5 miles southwest to its confluence with
Lambs Creek. In turn, Lambs Creek.flows west-southwest about 1.7 miles before

entering an arm of Lake Limestone on the Navasota River.

4.2 SURFACE SOILS

Figure 4-1 is a general soils map of the power station area based upon
the latest general soils map published for Freestone and Limestone counties by the
U.5. Department of Agriculture Soil Conservation Service (USDA-SCS) in cooper-
ation with the Texas Agricultural Experiment Station. The following associations

are found in the power station area.

1. Padina - Silstid Association. Padina soils have a brown sandy

surface 40-80 inches thick over a moderately permeable, mottled
gray, red, and yellow, strongly acid, sandy clay loam subsoil.
Silstid soils have a pale to very pale brown sandy surface about
30 inches thick over a moderately permeable, yellow, medium acid,

sandy clay loam subsoil.
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2. Axtell - Tabor Association. Axtell soils have a grayish brown,

massive, very hard, fine sandy loam surface less fhan 10 inches
thick over a mottled, red, yellow, and gray, strongly acid, clayey
subsoil which is very slowly permeable with a high shrink-swell
potential. Tabor soils have a grayish brown, fine sandy loam
surface more than 10 inches thick over a mottled, yellow and gray,
strongly acid subsoil that is very slowly permeable and has a high

shrink-swell potential.

The soils in the power station vicinity are light colored, medium to
slightly acid soils that are found throughout parts of the Claypan and Cross Timbers
regions of Texas. At the site, the range includes sands, silts, silty clays, and sandy
clays that are typical of fluvial deposits. These deposits are usually gray to dark
gray; however, the upper zones have been subjected to weathering and exhibit colors

ranging from light gray to light brown and red.

The materials handling area is situated mostly within the Axtell - Tabor
Association, consisting of 63% Axtell soils and 37% Tabor soils. Both of these soils
have a high shrink-swell potential. The results of site borings and subsurface soil
testing in the materials handling area indicate that the area is underlain by a near-
surface weathered clay stratum that occurs about 1.5 feet from the surface and
ranges from a minimum of 0 feet to as much as 10 feet in thickness. The

permeability of this material ranges from 1.84 x 1078 cm/sec to 4.9 x 1074 cm/sec.
4.3 GEOLOGY

The discussion of site geology in this section is based on the logs of
borings and water-supply wells in the materials handling area. The locations of all
borings and wells are shown on Plate 3. Drilling logs were used to interpret
stratigraphy and structure and to prepare geologic cross sections (Plates 4 through
7). The results of laboratory tests were used to classify subsurface materials and

characterize their properties,
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4.3.1 Structure

Geophysical logs of water-supply wells HL&P #2 and #3 and an oil test
hole (KA-39-39-403) in CSWL Area 2 indicate that the base of the Calvert Bluff
Formation occurs at elevations of ~140, -185, and -80 feet msl, respectively.
Assuming the base of the Calvert Bluff to be planar, the formation strikes N.30°E.
and dips $.60°E. at a rate of 94 feet per mile.

4.3.2 Stratigraphy

Calvert Bluff sediments were deposited by streams and rivers that
meandered across an ancestral coastal plain. The resultant stratigraphy is complex
and includes several types of depositional environments: paleostream channels,
natural levees, crevasse splays, interchannel floodbasins, and freshwater swamps.
Site stratigraphy, as interpreted from onsite borings, is illustrated in a series of
eight cross sections (Plates 4 through 7). The locations of the sections are shown on

Plate 3.

Channel deposits mark the course of paleostreams and consist of fine
grained quartz sand and silty sand They are typically elongated in a northwest-
southeast direction and vary in thickness from 20 feet to more than 60 feet, Two
major channel sequences were identified at the site. The first is located at the
southweét end of the materials handling area and is roughly parallel to cross section
D-D'. It crops out in the vicinity of boring D-19 and dips into the subsurface to the
southeast. Its presence was noted in borings D-17, 19, 20, 25, 29, 43, 44, 34, 1, 2, 3,
and 4. The southwest ends of cross sections A~A', B-B', and C-C' intersect this
channel at approximately right angles and show the channel to occur at gradually
lower elevations in borings D-19, 34, and 4. Section D-D' is adjacent to the main
channel between borings D~16 and D-30 and intersects the channel at borings D-34
and D-4. Ten-foot thick sands present in borings D~16 and D-26 are interpreted to

represent the lateral fringe of the channel deposit.
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A second channel is present beneath CSWL Area 2 and is generally
parallel to the first. Cross section A-A' intersects the channel perpendicularly in
borings S-9 and 5-18. Cross section E-E' and F-F' denote its southeasterly dip. The
channel is generally parallel to section F~F' in borings S-5, 9, and 16 and appears to

meander slightly to the east toward borings S-47 and 5-50.

During periods of flooding, the ancestral streams topped their channels
and provided brief influxes of sand and silt to areas adjacent to the channel course
(i.e. overbank deposits). These sediments formed natural levees along the stream
banks and crevasse splays on the landward sides of the levees., During major flood
episodes, sands and silts could be deposited at greater distance from channel courses
(i.e. floodbasin deposits). During lesser floods, silts and clays were primarily
deposited in interchannel areas. Areas of low elevation between stream courses
fostered the development of swamps. Swamps that remained stable for long periods
gradually accumulated significant thicknesses of decayed vegetation that was
subsequently compressed and transformed to peat and lignite. Southeast of the LGS
site, major lignite deposits are being mined to provide boiler fuel for the power
station. The lignites in the materials handling area appear to be relatively thin and

discontinuous.

Floodbasin sediments comprise the bulk of Calvert Bluff deposition in
the materials handling area. They are differentiated on the cross sections into two
general categories: (1) massive clays, silty clays, and sandy clays and (2) thinly
interbedded sands, silts, and clays. Overbank deposits are highly transitional and
difficult to differentiate for mapping purposes. In the geologic cross-sections,
overbank deposits were mapped as either channel or floodbasin deposits, depending

on their relative permeability.
The description of soils on site boring logs and the distribution of boring

locations were not sufficient to clearly define the presence or absence of the

Carrizo Formation in the southeast corner of the site (Figure 3-3). However, its
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thickness within the site is expected to be less than 20 feet and its texture is

expected to be quite similar to channel sands in the Calvert Bluff,

4.3.3 Soil Proverties

More than 150 samples from onsite borings were tested to determine
basic physical properties including liquid limit, plastic limit, plasticity index, and
grain-size distribution. The results of the tests were used to classify each sample
according to the Unified Soil Classification System (USCS). Test data and USGS

designations are tabulated in the appendix to this report.

To provide a means of relating tested samples, nonsampled materials,
and identifiable sedimentary environments, the soil descriptions on site boring logs
were used to define nine discrete soil groups. Groups 1, 2, 3, and 4 include all sand,
clayey sand, silty sand, and silt deposits encountered by site borings, and they
represent the most permeable strata beneath the site. Groups 5, 6, and 7 comprise
all clays, sandy clays, and silty clays and correspond to the least permeable of site
materials. Groups 8 and 9 represent stratigraphic units that are notably interbedded
and that are composed of varying mixtures of all other soil types. They tend to be
fine grained (principally silt and clay) and contain interbeds of silt and clay or sand.

Sediments in Group 8 are typically coarser grained than those in Group 9.

To check the wvalidity of these correlations, each tested sample was
assigned to a soil group on the basis of its log description, not on the basis of index
test results. Plasticity charts were then prepared for all soil groups, to show the
relationship between liquid limit and plasticity index values for the tested samples.
These charts are presented for soil groups 5 through 9 in Figures 4-2 through 4-6,
respectively, The solid lines (A-line and liquid limit = 50) divide each chart into
regions that serve as the basis for USCS classification of cohesive soils. The dashed
lines (liquid limit = 30 and plasticity index = 15) represent key values recommended

by TWC for determining suitability of soils for landfill liner material. Descriptive
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. statistics of the index soil test data were also computed for each soil group and are

presented in Table 4-1,

Soils in groups 1, 2, and 3 can be generally classified as silty sand {SM),
clayey sand (SC), or marginal between the two (SM-SC). Grain-size distribution
curves for six sand samples are included in the appendix. The curves illustrate the
similarity of sands at the site. More than 95 percent of each sample is smaller than

the #50 sieve (0.3 mm) and 10-40 percent is smaller than the #200 sieve (0.074 mm).

Only two samples were placed in group 4 ({silt), so there is little
information to characterize this soil type. Based on the results of samples in other
soil groups, which were classified as silt, these materials can be expected to be
classified as ML. In addition, these materials are not suitable for use in liner

construction.

Soils in groups 5, 6, and 7 are referred to as clays, sandy clays, and silty
clays, respectively. With only minor exception, these materials can be classified as
CH, CL, or CH-CL. Out of 21 tested samples assigned to group 5, all are classified
as CH materials with the exception of 4 CL samples and 1 MH sample. All samples
in group 5 were found to meet TWC guidelines. Out of 18 tested samples assigned to
group 6, all are classified as CH or CL materials, and only 3 did not meet TWC
guidelines. All of the samples placed in group 7 were either CH or CL materials,
and only one did not meet TWC guidelines. The statistical summaries of these
groups and the charts indicate that these soils can be expected to be generally
suitable as liner and cover materials for landfill construction. Out of a total of 49
samples from these groups, only four samples were found to be unsuitable, in

accordance with TWC guidelines.

Fine grained soils {principally clay and some silt) that are intermixed or
thinly interbedded with sand were categorized under group 8. Liquid limit values for
tested samples in this group ranged from 26 to 72 percent and had a mean value of
47.3 percent. Only one sample fell below the TWC guideline of 30 percent.
Plasticity index values range from 4 to 47 percent and averaged 24.3. Only 6 out of

35 of the samples did not meet the recommended value of 15 percent, and only three
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STATISTICAL SUMMARY OF SQIL INDEX PEOPERTIES

Liquid Flastic Plasticity Fraction Passing
Soil Statistical Limit Limit Index #200 Sieve
Group Ferameters {7} {%) (Vo) {7}
1 N 1 1 1 4
Min 4 17 7 10
Max 24 17 T 29
Mean — -_ - 13.3
5td. Dev, - - - 7.9
2 N 3 3 3 3
Min 23 19 3 26
Max 46 PAY 7 15
Mean 34.3 22.7 11,7 35.2
Std. Dev. 11.5 5.5 13.3 7.2
3 8] 10 10 10 14
Min 29 20 1 14
Max b2 30 39 g6
Mean 39.8 FA A 14.4 34.2
5td, Dev, 12,5 3.5 12,0 15.0
4 N 1 1 1 2
Min 47 A 0 T
Max 47 27 20 87
Mean — — - T9.5
5td. Dev. — - w-m 10, &
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TABLE 4=1 ({Cent'd)

Liquid Plastic Plagticity Fraction Passing
Soil Statistical Limit Limit Index #200 Sieve
Group Farameters (7o} {7e) (%o} {7%)
5 N 21 21 21 21
Min 46 16 21 44
Max 106 33 B oG
Mean B3.5 24,0 19.2 9.6
5td. Dev. 16.1 4.4 16.2 17.2
& N 18 18 13 18
hin 23 14 3 Ld
Max b7 23 44 05
Mean 45.7 17.9 27.8 55,9
Std. Dev. 12.46 2.6 11.2 16.7
7 H 10 10 10 10
Min 33 16 11 3
Max 64 26 47 88
Mean 49 .4 21.4 28,0 f1.5
Std. Devw. 10,4 2.8 10.9 16.9
B N 35 35 35 4{)
Win 26 16 4 14
Max 72 36 47 59
Mean 47 .3 22.9 24.3 54.8
5td. Daw. 18.5 4.4 9.8 19,9
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TABLE 4-1 (Concluded}

Ligquid Flastic Plasticity Fraction Passing
S0il . Statistical Limit Limit Index #200 Sieve

Group Tarameters {%e} {T5) {75} {78
9 N 30 3¢ 30 31

Min 34 17 12 25

Max 50 31 64 100

KMean 54.5 25.3 29.2 74.3

Std. Dev, 11.46 3.1 11,2 20,3

Soil Group Descriptors:

- Sand

- Clayey 5and

- Silty Sand

- Sl

Clay

- Sandy Clay

- Gilty Clay

= Coarse, fine-grained interbeds
- Fing, fine-grained interbeds

SO O =) 3 G D B e
1
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samples had less than 30 percent finer than the #200 sieve. Although soils in
group 8 do not appear to be as favorable as those in groups 5, 6, and 7, blending or
reworking of these materials is likely to produce adequate liner and cover material.
Samples that met or exceeded TWC guidelines are CH or CL soils, while those that
did not satisfy the guidelines were ML soils.

Soils in group 9 are similar to those of group 8, in terms of being
interbedded and intermixed. However, group 9 soils contain lesser amounts of sand
and silt. Excepting two samples that were tested as ML soils, these materials are
classifiable as CH soils. Liquid limit values ranged from 34 to 90 percent and had a
mean of 54.5 percent. Plasticity index values ranged from 12 to 64 percent and
averaged 29.2 percent. Fractions smaller than the #200 sieve ranged from 25 to
100 percent and averaged 74.3 percent. Only three of 31 samples did not meet the
recommended size guidelines of at least 30 percent passing the #200 sieve. Only
two of 30 tested samples had plasticity index values below 15 percent. Group 9

materials appear to be adequate for liner and cover purposes.
4.4 GROUND-WATER CONDITIONS

The principal aquifers beneath the materials handling area are the
Simsboro Formation and channel sands of the Calvert Bluff Formation. The Carrizo
Formation also occurs along the southeast margin of the site, but has limited
hydrologic significance. Ground water in the upper Calvert Bluff and Carrizo is
unconfined within approximately 100 feet of the surface. The Simsboro is hydro-
logically separated from near-surface Calvert Bluff and Carrizo sands by several

hundred feet of intervening impermeable strata.

Water wells at the LGS site and surrounding area are shown on
Figure 4-7. Available construction and water-level data for these wells are
described in Table 4-2. Water-quality analyses from wells in this same area are

presented in Table 4-3. Water-level measurements from monitoring and supply
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wells in the materials handling area are given in Table 4-4. The results of field and
laboratory tests to determine the hydraulic properties of various stratigraphic units

are presented in Tables 4~5 and 4-6, respectively.

4.4.1 Hydrology

Water level measurements from 3 power station wells completed in the
Simsboro (SD-39-39-406, HL&P #2, and HL&P #3) indicate that the Simsboro's
potentiometric surface varies between 330 feet and 340 feet msl. These levels are
roughly 100 feet lower than water-level elevations in site monitoring wells
completed in the Calvert Bluff, indicating that the Simsboro is hydrologically
separated from near-surface Calvert Bluff sands at the power station. Rettman
(1984) presented transmissivity and specific capacity data for a power station well
(SD-39-39-406) and, one located approximately 7.5 miles to the southwest
(SD-39-46-106). Specific capacity data for wells HL&P #2 and #3 were used to
estimate additional transmissivity values. Based on the screened interval thickness
for each well, hydraulic conductivity values for the Simsboro range from

3.1x 10_3 cm/sec to 6.1 x 10-4 cm/sec.

Recharge to the Simsboro Formation at the site comes from the flow of
ground water in the formation from updip areas to the northwest. Discharge is to
wells at the site and adjacent areas and, perhaps, upward leakage into sand strata of

the lower Calvert Bluff.

Calvert Bluff water-level data are available from 8 piezometers in the
materials handling area (Table 4-4). In addition, water levels were measured in
most open borings following the completion of drilling. The lowest level was found
to occur at an elevation of 422 feet msl in piezometer D-1B, The piezometer is
completed in the upper section of a 50-foot thick sand body between depths of
45 feet and 95 feet. As shown in geologic cross sections D-D' (Plate 5), this sand

probably crops out in the vicinity of Lynn Creek, and the water level represents the
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TABLE 4-¢&

LABORATORY MEASUREMENTS OF HYDRATULIC CONDUCTIVITY

Laboratory

Sample Sample Fermeahility
Boring Depth Elevation Spil at 20°C
No. {feet) (feet) UsCS Grouping lem/sec)
D-1 7.5 431.5 CL 3 3.8x 1077
D-1 23.5 415.5 CH 9 2.1 %1078
D-4 7.0 465 CH ) 7.3x% 1077
D-6 7.0 441.7 CL-ML 7 2.0x 1077
D-21 8.0 475 CL 7 4.0% 1077
D-21 24,5 408.5 CL 7 2.1%10°°
D-26 14.0 429.2 CH 8 1.0x107°
5-3 14,0 464,2 CL 9 1.1x107°
5-8 5.5 484.3 cL 6 5.9x 1077
5-8 34.5 455,3 CL 3 1.9x10%
S-28 9.5 494.5 CL 6 1.6x 107°
5-34 15.0 479 CL-ML 5 1.7x 1078
S-34 44,5 449.5 CH 8 4.9x 10
S-46 2.5 563.9 CH 5 4.1 %1077

53



ESPEY, HUSTON & ASSOCIATES, INC.

water table at a point of discharge. Water levels in open boreholes D-6, 29, 34, 35,

39, 43, and 44 were within 1 foot of this reading.

The highest piezometer reading was 499 feet msl in 5-28A. However,
this piezometer is only 16 feet deep and is completed in low permeability sandy clay
below 6 feet. It is likely that this water level indicates a temporary, perched water
table condition within the 6-foot thick surface sand above the sandy clay. Similarly,
the 476-foot water level recorded in S-28B is believed to indicate a temporary,
perched water table in a subsurface sand body. The piezometer readings most
representative of high ground-water levels are from 5-34A, where consistent levels
of about 460 feet msl were recorded. In addition, water levels in open borings S-16,

18, 27, 34, 36, and 42 were within 1 foot of this value.

Based on water-level observations, the hydraulic gradient of shallow
Calvert Bluff ground water is from topographically high areas of the site to areas of
low elevation along Lynn Creek and its unnamed tributary. Accordingly, ground-
water recharge can be expected to occur along surface drainage divides and
discharge should occur along local creeks. Recharge should also cccur in areas
where sand channels or other permeable strata crop out over upland areas of the
site. Some portion of local recharge can be expected to move along the dip-oriented
sand channel deposits, move deeper into the subsurface, and become part of regional

ground~water flow.

Hydraulic properties of Calvert Bluff deposits are highly variable.
Laboratory permeability tests of different soils encountered at the site measured
2 to 10-9 cm/sec (Table 4-6). With

the exception of two samples, the lowest permeability values were generally

hydraulic conductivity values ranging from 10~

associated with soil groups 5, 6, and 7. Rising-head and falling-head tests of
subsurface sand strata were performed in four site piezometers (Table 4-5) and

4

produced field permeability values from 2,7 x 10~ to 6.4 x 10“6 cm/sec. Due to the

nature of these tests, the volume of soil actually tested is rather limited, and the

54



ESPEY, HUSTON & ASSOCIATES, INC.

reported values have limited accuracy. More extensive field pumping tests were
performed on sand channel deposits in the Jewett Mine area southeast of the LGS
site. Those tests generated hydraulic conductivity values from 3.5 x 10_2 to

6.1 x 10-4 cm/sec.

4.,4.2 Water Usage

Figure 4-7 shows the locations of water wells and oil tests in the LGS
vicinity. Available information for each well is listed in Table 4~2. Of the 41 wells
inventoried, more than one-half are used for domestic and livestock purposes. Three
public-supply wells were identified at Donie and Farrar north and northwest of the
LGS property. Industrial wells in the area are owned by HL&P or are associated

with the neighboring Jewett Lignite Mine.

Exclusive of an old, dug well that is 26 feet deep, the wells range in
depth from 61-290. The public-supply wells at Donie and Farrar are 700-852 feet
deep and are thought to be completed in the Simsboro Formation, as are three
industrial wells owned by HL&P. Well KA-39-39-402 may also tap the Simsboro.
The remaining wells appear to be completed in the Calvert Bluff, although wells
SA-39-701 and 7C are sufficiently shallow (61 and 70 feet deep) to be completed in

the Carrizo Formation.,

4.4,3 Water Quality

Water chemistry data were available for 11 of the inventoried wells
(Table 4-3). The analyses show water quality to be very similar for all wells.
However, the total dissolved solids content in wells HL&P #1 and #2 exceeds
430 mg/l, while all other samples contained less than 360 mg/l. Most samples
indicate the water to be of sodium-bicarbonate type, excepting wells SD-39-38-502,
5D-39-39-904, and KA-39-39-401, which indicate a mixed calcium-sodium-

bicarbonate type water. In all cases, the ground water is suitable as drinking water.
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Iron exceeded the recommended maximum concentration of 0.3 mg/l in only one of

seven samples. Trzce element concentrations are vary low to undetectable,
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The materials handling area at the Limestone Electric Generating
Station has a geologic and hydrologic setting that is typical of the Calvert Bluff
outcrop belt. Waste handling and disposal areas within the site are underlain by
sand, silt, and clay strata that were deposited in stream channel, overbank, and
interchannel floodbasin environments. The physical and hydraulic characteristics of
subsurface strata can be correlated with the sedimentary environments that are
present. Channel and overbank deposits consist primarily of sand, silty sand, clayey
sand, and silt and are not suited for use as landfill liner or cover materials.

Interchannel floodbasin sediments are marginally to well suited for that purpose.

Shallow ground water at the site is unconfined and has a southwesterly
gradient from the topographic divide between the Trinity and Navasota river basins
to probable discharge points along Lynn Creek within the site. A much smaller
amount of water moves downdip along permeable strata, becomes confined by
overlying impermeable strata, and joins the regional ground-water flow system.
Confined ground-water flow occurs mainly in the sand channel deposits of the
Calvert Bluff. Ground-water quality in the power station vicinity is good and meets

drinking water standards.

The presence of permeable sand channel deposits in the shallow subsur-
face beneath combustion solid waste disposal areas 1 and 2, the sludge stabilization
facility, and the dewatered sludge disposal area indicates potential pathways for
leachate migration in the subsurface. However, a 4-foot to 12~foot thick sandy clay
layer that is present at or immediately below ground level over much of the site

should assist in providing a secondary barrier to downward leachate migration.

EH&A also recommends that wells be installed at positions hydraulically

downgradient of active waste disposal and handling areas to monitor ground-water
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quality and provide early detection of any ground-water contamination. Such wells
should be located as close as practicable to the disposal and handling areas and
should be completed in the same sand channel deposit that underlies and crops out
beneath site facilities at the southwest end of the site. Suitable locations would be
in the vicinity of borings D-2, D-39, R-4, and R-6. Existing piezometer D-1B (if
functional) could also be used to supplement monitoring until such time that disposal

cells are needed at its location.

Before disposal commences in the combustion solid waste disposal
area 2, wells should be completed to monitor water-quality in the channel deposit
that underlies that area. Sufficient time (approximately one year) should be

provided to establish baseline water quality prior to disposal.
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McClelland engineers, inc. / geotechnical consultants

E103 HILLCROFT / —0OusTaM, TEXAS F70OE1
TEL 713 7 772.3701 7 TELEX 782 447

Report No, D179-0374-2
Auvgust 13, 1%50

Rouston Lighting & Power Company
F. . Eox 1700
Houston, Texas 77001

Attemtion: HMs. Janice Gray
Field and laboratery Test Reznlts

Limestone Eleptric Generatine Statiom
Limescone Conmty, Texas

Gentlemen:

Submitted here is cur report on =oil borings and field and laboratory
test results for Rousten Lighting & Power Company's proposed Limestone
Electric Generating Staticn in Limestcne County, Texas. This study was
requested by Mr. James Malinak during a meeting on October 18, 1979 and
was authorized by your Purchase Order Mo, M-35994 dated March 28, 1980.
This study was performed in general accordance with our rroposal dated
March &, 1930.

The report presents the results of our field and laboratory iovesti-
gatlon and includes boring legs, piezometer instnllation and observation
dztz, field permeability test results, and laboratory test results. Boring
logs and test results from the Recomnalssance Investigation contained in
our Report No. 0179-0373~1 dated December 13, 1979, are also submitted.

We apprecilate the opportunity to be of service to you on this study.
Please call us if we can be of further service.

Very truly vours,
MeCLELLAKD ENGINEERS, INC.

Jon A, Mchuliffe
Ceptechnical Engineer

Engipeer Manager

JAM/MON e
Copies Submitted: (15)
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INTRODUCTION

Project Description

Houston Lighting & Power Company (HL&P) is planning to construct a
lignite-burning electric generating station in Limestone County, Texas.
The site is located in southeast Limestone County near the intersection of
the boundaries of Limestone, Freestone, and Leon Counties (see Plate 1),
: The facility will consist of a Plant Area, a Material Handling Area, and a
' Pipeline going offsite. A previous investigation was performed in the
Plant Area and is contained in our Report No. 0179-0150 dated August 24, 1979.
Houston Lighting & Power has engaged Ebasco Services of New York to

conduct engineering studies for the generating station.

Purpose of Study

The principal purpose of this investigation is to provide HL&P with
information developed from drilling of soil borings, field testing, and
laboratory testing to aid them is evaluating the general geotechnical and

environmental character of the site. This objective was accomplished by:

. drilling undisturbed-sample boringe to obtain soil samples,
. performing field tests for use in permeability amnalyses, and
. performing .laboratory tests to determine pertinent physical

properties of the soils.

Report Format

The report text describes the field and laboratory investigations. The
text is followed by the Illustrations section and Appendices A, B, and C,
Contained in the Illustrations section are an area map and the plans of
borings for the three areas investigated. Appendices A, B, and C contain
the plane of borings, boring logs, and field and laboratory test results
for the Plant Area, the Material Handling Area, and along the Pipeline Route,

respectively.

FIELD INVESTIGATION

Subsurface soil conditions at the site were explored by 124 sample

borings drilled to depths ranging from 29 to 150 ft. Approximate boring

McCLELLAND ENGINEERS




2
<.

locations, as provided by Ebasco, are shown on Plates 2, 3, and 4, along with
the boring locations from our Report No. 0179-0150. Also shown on Plates 2,
3, and 4 are the locations of borings which could not be drilled at this time,
but will be dfilled at a future date. The appropriate boring cocordinates
and ground surface elevations were provided to us by HL&P and are shown on
the individual boring logs. Boring locations are given in Texas State
Plane Coordinates and ground surface elevations are referenced to mean sea
level (MSL). Detailed descriptions of the soils encountered in the borings
are given on the individual boring logs presented on Plates A-2 through A-37,
B-2 through B-84 and C-2 through C-6 for the Plant Area, Material Handling
Area, and along Pipeline Route, respectively. A key identifying most of
the terms and symbols appearing on the boring logs is presented immediately
after the boring logs on Plates A-38, B-85, and C-7.

The borings were drilled with rotary drilling equipment mounted on a
heavy duty truck or marsh buggy vehicle. A prepared drilling fluid was
used to maintain borehole integrity and facilitate drilling operations.
Boring locations and depths, as well as sample types and depfhs, were
selected by the Fbasco and HL&P site representatives. Generally, samples
were obtained almost continuously to 10-ft depth, at 5-ft intervals from
10-ft depth to 100-ft depth, and at 10-ft intervals below 100-Ift depth.
Undisturbed samples of clays were obtained by pushing a 3-in. thin-walled
tube into the soil. Samples of granular soils, and cochesive soils that were
too stiff to sample with a thin-walled tube, were obtained by driving a 2-in.
split-barrel sampler with a 140-1b hammer dropped 30 in. Driving resistances
for the split-barrel sampler, after an initial 6-in. seating, are recorded
in the "Blows Per Foot" column. Three blow count/penetration (N/ft) designa-
tions have been used, e.g. 45, 75/7", Ref/4". The first designation indicates
that 45 hammer blowe were required to achieve 12-in. penetration of the
sampler beyond the initial 6-in. seating; the second indicates 75 hammer
blows were needed to advance the sampler 7 in. beyond initial seating; the
third indicates refusal (generally considered 75 hammer blows) was reached
when the sampler had penetrated only 4 in. of the imitial 6-in. seating.

Each sample was removed from the sampler in the field, examined, and

classified by our soil technician. Representative portions of each sample

MCCLELLAND ENGINEERS




| La

The depth to water was measured in most open borsholes at the completion
of drilling and at least 24 hours later. The water depth messurements and
i the date of the last observation aTe recorded in the lower pight corner of

i;the boring logs. FPiezometers were installed at several locations {see Plates

i
: Also shown on Plate 2 are the locations of plezometers which were mot in-

12 and 3) to monitor groundwater levels and to perform field permeability tests.

i stalled at this time. Detailed informatiom concerning the pilezometer
: installacions is given on Plates A-39 and B-86. The piezometrer observation
idata are listed on Flates A-40 and B-87. The results of field permeazbility

Etests are given on Plate B-8B.

LABOBATORY TWVESTIGATION

; The laboratory seil tests assigned by Ebasco Services were directed
gprimarily towarde evaluating soil shear strength, compressibility, permeabili-
 ty, and clasgification. The following tabulation gives the Types and total

I mmnber of tésts performed and idenrifies how the rasults are presented,
{ieither on the boring logs or on 1llustrations following the boring logs:

5 Identifying Symbol
Type of Test Humber of Tests or Illuatration

Strength

Triaxial Compression
: Unconsolidated-
q Undrained 3 Fa

Consolidated-Undrained
with Pore Pressure
Megsurements 5 B-%5 thru B-100

Conscolidated-Drained & B-30 thru B-95

' Consolidated-Undrained,
- Hultiple-Stage with Pere

Fressure Measurements 2 E-10) chru BE-102
Penctrometey 438 &
| Tervane 234 <

MeCLELLAND EMGINEERS e



Tdentifying Svmbol

Type of Test Rumber of Tests oT Tllpstration
Compressibilicy
Conselidation, Incre-
mental Loading & Plates B~103 thru B-106&
Permeabilicy
: Falling Head 12 Plate A%
: Constant Head 2 Plate B-0%
E Claggificaticn
Water Content 136 »
Liquid and Plastic Limits 205 +———— —+

Graln-S5ize Discribution
Sleve Annlysie thru

Ho. 200 Sieve & Plate B-107
Percent Passing No. 200 On "-#200,%" Columm

| Sieve 221 of Boring Log
i

j Water content and vnit dry weight determinations were made routinely
@ on each trisxial compression, comsolidation, and permeability test specimen,

|
b
f
|
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‘LﬁUG U_F' BORING NO. D1
HL&GP ELECTREIC GENERATING STATIOM
LIMESTONE COUNTY, TEXAS
TYEL Y e ut Uerd et
| r_! tewalled ke £ 2 sphit-borrel LOcaTionN: N é,éii_; 370 E 3.-' 2’—,5; 230
- I ; !m - - UNDRAINED SHZAR STRINGTH TONT S0
o = 'lﬁ [+ 4 - —— Y
E I, g i§| DESCRIPTION OF MATERIAL y EE L Y Y S | f:;"
S £ls| mn Es o 1S
|r SURF. £L: 439" {approx., ; 2 |5 R AL
T . — I o . '
i "I,ferL- stiff red sardy ¢lay u ziu J.O ﬂ: 5|c o
=brown sTlty fine sand with I : ! @ . E '.
oy roots to 1* ! ! ! ! | & e
N ~tan and light arov with cig ! ! !
LY - - Ecblog ¥ M I 1 ‘é_-.' 5
%k pockets below 4° P | ; == e 37
..'- ~very sandy below &' ! jLL.____ i @! G
B Ton and tight gray clayey song T = &4
]‘ -with gravel af 11,5 104 o4+ : ! ! i a9
Tf Liart aray silfe fine sand with I i | i I —
clay pockots | ' : | ! E
HEH E . F A N ! .
‘ I !+ I I . I_r_ | Jé
L | I . ! l o
Interbedded tan and light gray ] L : J ! '
cloy and sandy silt 34 |[ l S |: C o0
EETA s
-lomiratee light aroy ons tan 37 | I/ | ;! | |
cioe and clovey sand ot 79 i : ; T A
23,5" e I T e
I ! | ; | -
Light gray clayey sand I I ; :: ; I —
-with clay seams fo 47 37 | e - | | -
-gray and kan below 30 i I. I : 1
I i - ! ! !
! o
I S
| | | T ;
| T
4‘5‘ ! I | | ! !
I i ; :
l! IR
. i ' ! !
i i l | i
| 7 | T
Tan silty fine sand | ‘ i I I |
. | - ! !
. i P |
— 75114 P N R
____________'_1__'___ 1| ;"—i'l ! '! N ) |2¢1'\I
. ! : 1 | ) If
‘Continued on Plate B-20} |' [ ! i i ! ! ! | i
d | | ! i
! L |

FLATE B-%a



-LOG OF BORING NO. D-1 icontinued)
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
i - EUNDRAINED SHEAR STRENG TR, TONS S0 FT!
t- = |E £ (00i s z ta4 o0 ; | 2
T | 2 (&l  DESCRIPTION OF MATERIAL | & %o ° A LI
a | £ |z £ oxl euasme WaTER LGus |
w n | = E-i L:I"’ ::N‘;Eh" Lok~ 3
P = S R LT T S T 1
w |- 9 20 30 40 sp kg +rn:r r
Ton silky fine sand | | I! | | r o
| - J |
—F o | | |
L 55 ¢ . | I | | .
-gray and man below 57* ] I I | | | I il
0 1 75/10 L | q._i;_ N 2¢
— R
: ; i
| | ‘ |
L 435 ; " | ' | I
- 1 1
-with lignite seams at 7' | | i : i
143 =with ¢lay seams and pockets o : ; [ .: |
L 70 £ below 68 75/% | | L
E R | | | ! |
| I
1368 i "Jf“‘l["!“ +! || 43
75T | I
T T T
N
i i . i ;
75/8" | i ] o
| T | T T
] 1 | [ i I
2¥) | [ | i ! ; 1
i NN
85 '._‘,'”::: | i l f } i
AL | I ! |
SRR
13 | ll L
S N N N A
Lominated dark gray siby clay ==+ 7 63
- %5 133 and light gray sandy silt +j ir ' i |I
AERY Lo
| ! I !
7siam Ly o
1100 ] -' | T —
[ P ‘ |
| L ‘
CQHF.LET!QH DEPTH: P9 DEPTH TO WATER Caved ak:
BATE:! Nov, 13, 1979 IN BORING: 17, 1 18.4'  Date: Mov, 15, 1979
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LOG OF BORING NO.D-2
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3 thin—walled tube & 2" split-barrel LocaTion: N 664,225, £ 3,276,822
! E | [UNDRAINED SHEAR STRENGTH. TONS/So v
R e | %, A — at
- L W ak 0.2 o4 0.6 08 W 12 e o
- DESCRIPTION OF MATERIAL | & [g3[ 52 % % S
o | % (= 2 | 5| PLasmec WATER Ligump |
W {2 = = u_::a'r CL‘:IH'I;ENT,',}-'. |_|::T ?;
o - oo
[ SURF, EL: 426, %" & 3 M 20 D 49 sp sa
——J Tan silty fine sand [ [
N Firm red and tight groy sendy clay a8
-with fine sond seams below 4
=stiff with ferrous nodules 2
below 5° 1
Light gray and tan silty cloy with 23 i
silt pockels and seams i |
Light gray and ton silty cloy
-lominoted with light gray ond
tan silt to 17,5
~laminated with light groy and
Fan silty fine sond below 17,5 45
Tan and groy Fine sand with groy
silty clay seams, pockets and
nodules
75/
-brown below 32 l [
_—
?j 6“
e 9E gy il ey s |
(Continued on Plate B-3h) }
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LOG OF BORING NO. D-? {eontinuedi
HLAF ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
L fe |UNDRAINED SHEAR STRENGTR. TONS ST FT;
o w . ——C——— )
bl a‘ L E in. |_ 0.2 fa4 O& o4 g 1.4 ?::-
E|l= |2 DESCRIPTION OF MATERIAL | & |z | &
o | ¥ x F o5 PLasT: L waTER tEIg ™
i wn |3 s |22 D SGNTEN" S i %
II-:I S Fomee s e e 1
. 2 ¥ 40 B 4 7o
— Very stiff gray silry clay with i | | : i I |
silt seams ond pockers | [ | | ; i |
-siltstone, 53.5' to 55" and ot o T
! : | : ' :
[ 52 57" T T
i 0 ,i | L
75/8" A R S N
e, | ' | , .
HO0 [nterbedded ton fine sand and . | | ! f ) _!
gray silty cloy | | | I| : |
! | i |
| I
T
o
| o
?5;’5“ : | 1 | |
I ' | |i
-with lignite seams, 73* to 73,51 | |
. L
N ! [l i
1
Ligfhr gray silty fine sond with 75 /50 i |
sitty clay pockets | |r ;
!
T
Ref/&M | i
| |
[ntermixed light gray silt and } ‘ | |
gray silty clay 75/6" | | |
o
]
75/5" il I
. i
] i
—_— | | [ o
- [ ! 4 L |
I 1 T
|
. [ | | [
COMFLETION DEPTH: 99_5'
DATE: pagr, 7, 1980
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LOG OF BORING NO. D2
HLAP ELECTRIC GENERATING STATION
LIMESTONE CCUMNTY, TEXAS
TYPEE A" thin-walled tube & 2" split-barre| LOCATION: N 449 por. | 3, 277, 540
' b | w |UNDRAINED SHEAR STRENGTW. TCME. &0 FT)
w o |w e | Fo — O
j o |u T - 0.2 04 AF 08 Lo Lz a4
Z|= 3 CESCRIPTION OF MaTERIAL | o [E-1 %2 © -
a = w = | PLASTIC WATER —i0uz
w | » |d - = LIMIT CONTENT. % LT
5 | . . S |2 ATty A
SURF. £L: 457.4 = L - T I - T
Tan silty fine sond r ]l | i : | =!
Siff1an and light gray sondy cloy | | gl II | |
-light groy and red clay, 4 1o 5* l ; | & | '
=very sandy below 5 H ; ".'- ' [ ]
Light arav and e~ silty fine send ' ! I .I .[ ; i
with ferraus neduiesandclay | | | !
sedmrs i i L -
-~weakly cemented ot _ , i ! , ; ]
~dark brown balow 7! i ! | | |
ko [Very sHH gray clay with raets | 61 ! [ I
FTE L Lightgroy and fan sandy <.:ia::}r I — ] . I | |
1 Light gray and tan sandy silt i I
-with numercus ¢lay seams ond | ! | |
pockets below 18! ; [ ' | |
Tan silty fine sand | | I -
1 [ |
L |
Intermixed gray clay ord tam and | 27 | | \
red silky fine sand | || i
i .
53 | |
i
| ! |
| |
L : |
Tan silty fine sand 75/11" ! |
~with clay packets ta 43" 1 !
I
75 , I
1 ,
—intermixed with gray clay ond | | |
light groy end tan sandy clay, . ' ! |
43" to 45" 75/11" ) i -
| !
~with groy clay seams, 48,5 14 | |
AT 70 i i
(Continued on Plote B-4h) l | |
|
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LOG OF BORING NO. D-3 {canfinued!
HLAP ELECTRIC GEMERATIMNG STATION
LIMESTONE COUNTY, TEXAS

|UNDRAINID SHEAR STRENGTD TONSSG FT

I
- g —_— ‘
[~r]
“ | g b I L 04 BE OB 0 1z 14
z @ e DESCRIPTION OF MATER|AL & k= L - :
o L v = | PLASTIC WATED =MD
- |2 _:!_g ke LimeT CONTENT %, LIMIT
a z z A ERCTECEE TP L R +
MW 20 30 40 56 &g ro
" ; . : . y : |
Tan silty fine samd | j | i | | i
It | | | |
-with ferrous nodules ar 54! 75/% | |

|
75 /g !
|
|

-ten ond yellowish brown 75/6" ‘ |
below &3 ' |

il | | |

75/ [ || |
|

Groy cloy wi ‘ | '

roy ¢lay with numerous sjlry 75 /9 :

[ 5 ) sond seams and pockets ||

| |

ARE 5/4 ! :

143 | Light grav and ran silty fine sqn! / | |

- 80 * 3] with fight gray cloy pockets | i
: | | |

*|;ghi gray, 83" o 9£_ 5 75/5"

85

34,’1“

Fro———— .

- 90 £E44)

=with lignite seoms gt 93" Ref/5"

-?5.

-with gray ¢lay secms at 9‘5.5'l
Rt 8" !

OO Ffi

p—_— . 1 @ ]

COMPLETION GEFTrH: 99!
baTE: Moy 27, 1980

EHAIHMHELmY F‘LATE B"‘“J



LOG OF BORING NO. D-2
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE:Z" thin-wallad tube & 2% split-barre! LocaTion: N 663,430; E 3,278,240

E [r [UNDRAINED SHEAR STRENGT W TONS 58 FT)
- z —
“ 2 td il B.Z 04 08 OB L 12 4
It ® DESCRIPTION QF MATERIAL | & |go ]
o | F |3 @ 1w | PLasTc WATER Lreuin
W w |2 x L= LiMIT CONTENT, %, LIMIT
= , -4 |2 e - —+
SuRF. EL:472,0 o 0 20 30 40 #n &0 7o
Red fine sand ] |
-brown below 2!
| ~with clay pockets below 4 I
T 5 AN Very stiff red and tan sandy clay | 2 ' i
ot with sand pockets 1 o — 4 — 'J' T e - 48
— ’|
TN 21 Vi
- 10 Groy cloy
-with silty clay seams and
pockefs tv 175"
. . 25
-light gray clayey fine sand
af 15
=silty clay below 17.5'
-interbedded with brown silty | 35
fire sond, 17.5' 1o 25"

_25.

—— -interbedded with light gray
silt ond fine sand below 22
34
=with intermixed zones below
?l
3 45

& .;_l..__,..,,____F_ 45

Brown fing sand with cioy pockets

~tan silty sand below 4% 75/om

|

COMPLETION GEPTH: 47,5 DEPTH To waTer Goved af:
DATE: Dec, 18, 1979 IN BORING: Dry 5.1 oate: Dec. 20, 1979
NSRS PLATE 8-5



LOG OF BORING NQ. D-5
HLAP ELECTRIC GENERATING STATION
LIMESTORE COUNTY, TEXAS

TYPEI3Y thin-walled tube & 2" sphit-barrel LocaTion: N G064, 290 E 3,279,130
T |

. | E | [uvDRanes sieam sTAENGTH Tons 6 ol
E ] EI o a:-— aE
- 3N It w -l te Lo 06 CE 1.2 t2 i o
- DESCRIPTION OF MATERIAL = | Tz ' - : — &
B E E| & b PLASTIS WATER LTl 2
w | & ﬁjl g EE Lk IORTERT o, T %
= | e G T T - ]
SURF. EL: 466" (approx. ) @ |7 N I T T
Firm tar sondy clay ' % T | Cr T
=with brown ity fine sand | - A
b 1 | i e -
SFHF fon ooy T §
Laminated very stiff {ight gray el ey | . B8
and tan ¢lay, sithy clay and o ' 2 |
; silt ! : : '
S
15 i| P
f—a | ; 1
I! o
|
|
A\ o
- 25 : Phh
[
]

|
P
| b
b A
20 75 | . _.A;L__]- S A T 7
& o A o
| 'r—-"'r—-F—"-‘i:
55 h i ! . : ! i | ' _1
IR |
. et l
|

T

75/

3l

=—h 29
! i
i o
.
45 . \ | i |
S Laminated very stiff dark gray | | | | |
I \2 4 clay and silt ) . ' : i
.50-] A ;5{/” ! !!_a__ _ -i. .JJ. :9—1- o7
i :
= : C] - . | i |
COMPLETION DERTH! avegd at:
DATE: Nov. 15, 1979 PNEPETSHR?G?“’S,? 1.6 pate: Mowv, 28, 1979

MECLELLAND PLATE B-&



LOG OF BORING NGO, D-6
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE: 3" thin-walled tube & 2" split-barrel LocaTion: N 663,320; £ 3,279,060

E |~ [UNDRAINED SHEAA STRENGTH. TONS SO £7
- - | & x,_ &
i T B2 g4 & CE B 12 14 o
= g DESCRIFTIDN OF MATERIAL ol B-11 4 A . 1 : . . O
a | E % < | -5 | PLasTic WATESR tigurg | o
Ld wo | E =4 = LiMIT CONTENT, %% Ll L -
o . hu} g b e T e —+ '
SURF. ELT 448,7 . 8 20 ¥ 40 30 %0 To
_._.._\\‘ Stiff red sondy cloy with roots ] é.t:
i -brown fine sond o .5 ) |
S -very stiif below 2 , [ |
i Tan silty elay with sardy silt seams| 40 |
_ and pockets | 4= &1
1O - 33
: [ntermixed tan silty fine sond and
e silly clay
= ~laminated to 14
20§ 6
—-—._I._’ .
\ 73 -
251
Beg E Ton fine sond with silty clay 23
IOLEPLR  seams
kg 2
giee '
A
?’5{:‘ h
}
Intermixed gray sandy clay and F
tire sond
74 i
1 |
COMPLETION DEPTH: 50 BEPTH TO waTerR Caved gk
DATE: Diec, 18, 1979 N BORING: 25 )1 29 4 PATE: Dee, 20, 1979

PLATE -7




LOG QF BQRING NO. p-7
HLEF ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TENAS
TYRPE: 3" thin-walled tube & 2v split-borrel LocaTion: N 666,330; E 2,279,030
' E |~ [UNDHAINED SHEAR STRENGTH, Tome 50 =
E o ir, il— C E3
3 |w W 02 D4 D6 08 1B 12 La e
z laizg DESCRIFTION OF MATERIAL | o ;& | 7 %% 9F 9F -~ 18
a | £ |2 2, 5| Puastic wATER Lrquip | &
2|32 A I T
SURF, £t 450.4" 5 [ I 20 30 a0 ss gm 7p |
__.. Very stiff red sondy ¢lay 1 { I '
XN stiffre 4 ?
~ton ond light gray beiow 4' ! R
"2 -with ferrous nodules below 4, 5' [ |
— -very sondy below 8’ |
10 % 3
[ N ¢
Laminated ond interhedded tan I
(s . and light gray silty cloy and silt
20 - 51
~tan fine sand, 22.5' to
26.5"
L 30] 35
Tan.and lign: gray fine sond with
silty ¢lay partings ond secms
?5;(’ 1
SEF 1 fntermixed tan silty fine sond and
45 1 ! aroy silty clay
B |
oo NN 75/10 !
COMPLETION DEPTH: 50°
DATE: oy, 8, 1980

U] PLATE &-8



LOGC OF BORING NOQ. D-B
HLAP ELECTRIC GENERATING STATION
LIMES TONE COUNTY, TEXAS
Trpe: 37 thin-walled tube & 2" split-barre] LocaTiow: N &67,313; £ 3,278,548
£ [ [YUNDRAINED S$HEAR STRENGTH. TONS SO £T)
= z -0 3
L | i o - B
= :IJ [T R o o4 06 QB 1.0 (4 I8 =
= g e DESCRIPTION QOF MATERIAL = | Za L d L . . 4 &
a k- ¥ o5 FrasTic WATER LigLiD o
s w3 s | =5 LIMIT CONTENT, % LiMiT E-
& , a4z Fmrmee e o —+ [
SURF, EL: 465.4 o B 26 3 48 a6 &0 7o
SHIF brown silty clay ® <+
Very stiff tan sendy clay with ' | %ﬁ
ferrous nodules .
5 ¢ 54 Ir
Very sfiff ran and light gray silty ;
Cp - 35
clay with silt seoms and pockets |
1o Y8 -tan below 10 47 S
— -with organic deposits below -
15 13.5
- 20 ] 63 '
|
L 25 ] Interbedded tan sitty clay and
S silt
a0 b
X Very stiff tan and light gray F__
shaley cloy with silt pertings
intermixed tan silby fine sond 75/8"
and very stiff gray silty cloy
~with laminated silty fine sond
and 5ilty clay loyers below e
42
IETARE
COMPLETION DEPTH: 50 BEPTH TO WATER Coved ot
DATE: pop 27, 1980 IN BORING: [ 2.0 DATE: Feb, 26, 1980

F e GhELLaND PLATE B-9



LOG OF BORING NO. D-9
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:3™ thin-wolled tube & 2" split-borrel LOCATION: ] &68,120: £ 3,278,090
i} i c UNDRAINED SHEAR STRENGTH, TONSSS FT 2
“ 13 e S 1xE] 02 04 vE o8 w12 s 2
| a |d DESCRIFTION OF MATERIAL | & je o & 7 &% ° ] &
a I a ~1 pLasTIC WATER Ligeip 3
w == x lca LisIT CONTENT. %, LEMIT
& ® , 2|2 N | S — + '
SURF, E: 477,72 @ 10 B¢ 30 an 8D A0 7o
Brown sandy 5ilt with reots !
Very stiff brown silty clay m
~with roots tg 2.5 !
- 5 MNYWW]  -with sift pockets at & 32 1
‘_ } ~red ard tan sendy silt, 41
RN él h:l EI I[
10 | -tan, 8 to 11" 41 !
i1 ~with silt partings below 8 é?
~light groy and gray, 11" to 14
s -interbedded with ton silt
below 14
75/
-2 0 4
Light groy ond ton silt with sitty
cloy seams
L 25 ]
- 30 - Gray silty cloy with silt pockers | 72
and seams .
~tan, 30" to 33.5' 100 b g8
Yy ~intermixed with silty fine sond ]r
at 33,5 !
~light gray, gray ond tor below
ey 33.5 . 70
: -laminated clay and silt,
ﬂ 47,5 1o 44
L4510
R
|
ey -.E 75701
COMPLETION DERTH' 50 DEPTH TG waTER Coved nt:
DATE: pely. 21, 1980 IN BORING: y 371 DATE: Boc, 27, 1979
HiShsne PLATE £-10




LOG OF BORING NO. p-1n
HLEP ELECTRIC GENERATIMNG STATION
LIMESTONE COUNTY, TEXAS
TYRE: 3* thin-walled tube & 2" split-barrel LocaTion: N 66%,000; £ 3,277,620
‘ L |- |UNDRAINEQ SHEAR STAZNGTH, TONS/SQ 7T
" o X, BRI — &=
|8 |a TR 0.2 04 L6 08 10 12 14 o
= = s UESCRIPTION OF MATERIAL oo e . L L L . L 2 &
e | F |z w ~ | pLASTIC WaTER Ligurs | ™
wol @ [ Eooes!l oMt CONTENT, % LiMIT *
= ) g § F--mmmae . P—-———— — L
SuRF, EL: 477.3 = 9 26 30 40 B &0 7o
Brown silt with roots '
Very stiff brown ond tan sondy -
5 clay with roots end ferrous and i
ealcoresus nodules ' ]
\ -light gray silty clay below 4° [ .
' Interbedded gray sitty cloy and | '
10 £39 5 : |
ton fine sand
s -with roots to @
—%15-‘5':1.' -with verficol organic seams 100 ® |+ T—r—t 79
15 | at 14! F
34
94 Hter —4— L4 48
e -lominoted at 29,5 FAYARL
- 30 48 ]
ETITES | Ton sty fine sand !
___. —with silty cloy pockets and  75/11"
35+ ferrous stains o 34, 5
| TE 75/9"
[ 40- ‘_..-':.-l
i 75/10"
-5 41115
B3 =
COMPLETION DERTH: 50
PATE' Deg. 7, 1979
en SRS PLATE g-11



LOG ©F BORING NO. D-11
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:3" thin-—walled tube & 2" split-barrel LocaTion: N 669,920; E 3,277,130
| b |. [UNORAINES sHEsA sTRENGTH, TENS S 7T
H g le e | % ——— s
o [u w | .E B2 04 BE O LD 1z LA o
z e |a DESCRIPTION OF MATERIAL | & [gop & &0 % %7 2 12 4 | d
a - (Z F l={ PLasTIC WATE R Lizuib e
' |3 = = LimT CONTENT %% LIMIT *
o | a | £ e L -+ '
SURF, EL: 470.5 - 0 20 s 40 %0 ea 7
AEEl Groy silty fine sond | ]
ALY ~with rooks o 1!
-wetat 1! f T
5 AN E Firm tan ond gray sandy clay 15
-with grovel pockets below 5'
NN -tan, grayend |ight groy below 8} 27 : —
E Light gray and ton clayey sand 30 [ |Q
F 10 o with sandy clay pockens 'I
Intermixed light groy and tan
15 | clay ond silty sand e+ 48
-with gravel gt 13?
Intermixed light groy and tan silt
20 { and sondy sift 43
3 Tan and gray silty fine sand with
clay pockels
25
?5 Ir
30 /
- 35 4%
. intermixed dark gray silty clay
ond silt 75/8"
5 4Q. E
wvery sfiff brown ¢lay, with A I S I
2 lignite pocken, 43" to 44
-lignite below 44"
E' Gray sandy silt 75 /50 _ N
I 55;.:%: 2 !
COMPLETION DEPTH: 42,5 DEPTH To waTer  Caved af:
DATE: Fel, 18, 1980 'N BORING: 10,5" 40,1 DATE: Feb, 19, 1980

e PLATE B-12



LOG ©OF BORING NOQO. D-15
HLAP ELECTRIC CGEMNERATING STATION
LIMESTONE COUNTY, TEXAS

TvRE: 3" thin-walled tube & 2" split-borrel LocaT:on: N 667,090 T 3,274, 250

1

| UNORAINED SHEAR STRERGTE TONS 50 #7

" fon - 3 —_— .
| & | & 1.0 SR 04 0% S LD 2 oia e
Z | e |g DESCRIPTION OF MATERIAL | & | &= - : S
a | ¥ | 4 3| euasTe WETEE R ™
wo e |3 gl ._|ra.* t:u;ﬁr.mﬁ ._.i-' 4|t
e |z S
SURF. EL: 475" (approx. ) ® 4T G 20 3 40 56 sd o
Very stiff red sondy clay with ! | I I ; | i
silty fine sand seams and I e r 5%
pockets ! . | . : .
-red end light gray below 4° l i . | &
| i : :
— el i ] g1
B Interbedded stiff light gray and | | T S
-+ tan ¢lay and silty fine sand E ' : 8 | 5 |
10 o I 2 ! : T T %ﬂ'
—1, Gray and tan silty fine sond ! ! | | | '
: -cloy, 12.5% 10 13 | .| | -
- ' i
- 15 4 : ‘I | | } 14
'_'"_-._- | | | | | '
-’ | | o
ok 75/10" | | | |
: | | ! |
S ~ton below 24 | | | |
- 25 ' . S
30 & . : 48 > L G W S -7
] Laminated ran and light gray * | | ! !
] silly cloy, clay and silt | .i | :
N ~with lignite seam at 32,5 Ref /5" o | :
-35 4] | A ———
[ FEFET [ Gray sitty fine sand with silty ' N
LR clay seoms and pockets SR I
Ref /5" i ®*Non-Plastic ! 15
- 40 ! |
Ay ' .i
Lominated gray sitty clay and 75/8" | i i
L 45 ] silt ! : | ;
, . I
- Y ;
: !\:R‘ ?5’(-’—” | | I ! |
[ 5o WM e i i--—ir-q- o0
—i ] | | [
COMPLETION DEPTH: SO
DATE: Mow, 15, 1979
S PLATE B-13




LOG OF BORING NO. D-14
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TvrE: 3" thin-walled wbe & ?* split-barre| LocATION: N ©é8,211; £ 3,273,720
t - UNDRAINED SHELR STHENGTH. TOMS 82 7T
E al ) t'_ e T S o
oo |4 E.. - T 04 0E OB [ ER - 1.4 :-_;
x Lo DESCRIFTION OF MATERIAL - . L - : L i . o
a | E |2 w o s [ pLasTic WaTER Liguis | ™
Yol w [E z '2:3 LimiT EONTENT =% LiMIT %
\ = L aRE LR e e et + I
i SURF, EL: 4653 @ 7 et 30 40 B0 &0 o
e Very stiff brown sandy clay 1 E
3 -siity fine sond with roots to , 5'
—with ferrous nodules to 7 ™
~tan and gray with sand 14 | o5
pockets at 5.5 +H_-r_é__ + |t °
~with ergenic deposits at 7.5 | i |
Tan and light gray sifty fine sand |25 }
intermixed light gray and fan
silty clay and light gray sondy 37
silt
Gray fine sand with clay pockets
75/6n
interbedded light gray silt and
gray silty cioy with arganie clay ]
351 seams !
Py 75110
Very stiff dork gray silty clay
=with sifly sond peckets + T
4g 5 ",'r’ pee ° 109 "'+'_ '__“_+ 'é_h 43
45 PANY 104 I et SR f—f 44
—— ,: -gray with silt partings below ’
K 46,5 !
| My
50_ I\_ ?EK]D“
COMPLETION DEPTH: 20" DEPTH TO waTer Coved ah:
DATE: Dec, 14, 1979 IN BORING 3 91 38 o DATE: Dec, 20, 1979

MECLELL
EmGI

eene PLATE &-14



LOG OF BORING NO. D-i7
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE: 3" thin-welled tube & 2% :plit-borrel LocaTion: M 467, 300 E 3,273, 18C

! 1

! | . |UNDAAINED SHEAR STRENGTH. TONSSO £T
- g —_
- 'Q" ; E ;.t Q2 da OE 0B 4] [ HE 3E-
=z g [ DESCRIFTION OF MATERIAL & Er — . L : . g
i 3 x | & LR CONTERT Pt
= @ S |2 R L + hi
SURF. EL: 477" [ approx.) @ e 0 30 a0 LI
ool Very stiff tan sandy clay with I | ' . 'H’TI
s, roots | | | Wﬁi@—h
] I L__h__|____+!¢—ln-ﬂ—p £
. ! | ! : : !
Tan clayey fine sond with cloyey I : | - i 33
—RRaRY silt seams ] | : 5
[ o IS -with gravel to &' 39 i ; : : : ' 33
.~ 1 . | . ;
5] 3 -with clay seams ond ltayers 35 _{.I + | ! i 2¢
25 beiow 14,5 ' | | o
== || | ! |
.0 49 | '
|

-with tan and light gray fine :
sand pockets below 27,5 |

Very stiff light groy clay with i e _|.$._._|@" | 55
- 25 - sand seoms and layers T | i
| | |
-t
|

tnterbedded Tight gray clay, tan .
silty Fine sand ond gray sift ® it = 29
-with organic seam at 39.5' ’

FYE —with ferrous stains, 40,5 o li . :

il ] 41,5 75710 |

Brown silty fine sard with clayey
silt and silt layers

75/11" | el | L 1o
i =
L f J
LOMPLETION DEPTH: 49,5 DEPTH TO WATER  —aved at:
DA4TE: Moy, B, 1979 IN BORING: 29,0 32,00 oate: MNov, 11, 1979

MECLELLAND FLATE B-15



LOG DOF BORING NO. p-17-a
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:3" thin-walled tube & 2" split-barrel LocaTion: N o7, 911 E 3,273,009
E [~ [YNDCRAINED $MEAR STRENGTH TONS S0 o7
- x —_—
b 5 |u i 02 o4 OEF OB L0 1z 14 g
I|le & DESCRIPTION OF MATERIAL & lzo i —_— S
a | ¥ [Z & lem| Prastic WATER Lioyion | ™
ad o X = [Z8 LimIT CONTENT " LIMIT %
o . o {E Ao e —+ !
SURF, EL: 476,5 ® 10 ¢ 30 40 B0 &0 ro
1..: Very stiff red sitty clay l )
) ~brown and light gray with silt :
M pockets below '
5 w.,:
HxE Tan fine sand f
=silty sand to 22°
-with silty clay pockets
below 12,5
i
~with silty clay seams, 22° te 32.5'
intermixed tan and gray silty clay b
and silt
Tan fine sand with silty clay nodules
-sifty sand below 43,5
Intermixed gray silty clay end tan and
—red silty fine sand o
{Continued on Plate B-14b)
MECLELLANG PLATE B-140



LOG OF BORING NO. D-17-4 {eontinuedh
HL&EP ELECTRIC GEMNERATING STATION
LIMESTONE COUNTY, TEXAS
] . {UNDRAINED SHEAR STRENGTH, TONS SO F= |
- 2] E T —— &
- .l Gz oA DE 0B 0 1z 4 :;
e |z DESCRIPTION OF MATERIAL z3 —_— : o
& |z 1 PLRESTIC WaTES iGll o
w 5 |2 Fx LIMIT TONTENT, % LM T
= z e el Y '
W20 3 40 SD €0 7o
intermixed groy silty clay ond tan and ! C ]
redd <1ty fine sangd . ' |
aroy fine sand | | !
- 55 1 B |
5 ]
Gray silty cloy with silt partings ! i I
. , |
607 | ; ;
| | | |
|
(63 RN | Gray shaley clay : |
o | |
- 7 X -lignitic, 70" to0 72 |
e ~with lignite partings below 72" |
N ; | |
F75 N i
-~ I
Gray silty clay with silt pocken ond A
[ ] seqns i
80 -with lignite seoms 1o 81" |
~with silt partings ot 81" |
AR -laminated with silty fine sand, I |
" 85 LR 83" to 87 |
~interbedded with sifty fine sand, :
BHES 27" to P47 :
90 J52dh -intermixed with gray silty fine I
sand below 94°
L P
95 1
_ i |
. | |
“109': 1
Mote: Piezometer instolled [ _
j
COMPLETION DEPTH: 101" DEPTH TO WATER
BATED paor, 8, T9BO in Piezometer: 33.3 DATE: June 6, 1980
MZCLELLAND PLATE B-16b



R

LOG OF BORING NOC. D-1%
HL&AP ELECTRIC GENFRATING STATIQN
LIMESTONE COUNTY, TEXAS
Tree: 3" fhin-walled tubg & 2" split-barre! Locatign: N 665, 890, E 3, 273,910
£ [+ [UMDSAINEC SHEAA STRENGTH TONS. SO T
o w a F
Y a i i L - T T ;
- DESCRIPTION OF MATERIAL [ & [E51- 20 3 T s N .~
a | ¥ |3 g [n| Prasme WaTER Leuip | e
at n |I 3 |53 LiMIT TORTENT, % LT *
o ) g e W e — !
SURF, EL: 469" {Approx. ) a e 20 30 40 85 &n I
— 3 Brown silty Fine sand with racts ] | | |
Very stiff red sandy clay with m
ferrous nodulas
19 |
Red silty fine sand l
-with sandy clay pockets to 8" 17 [ !
~tan below &' | 7
22
2%
38
Interbedded light gray and tan
silty ¢lay and sandy silt
Light groy and red sandy !t
72
Intermixed and laminated gray
sifty cloy and fine sond
Tan silty fine sond with silty
cloy rockets ne .
COMPLETION DEPTH: 4%.5' . BEPTH TO wWaTEr  LCoved af: ]
DATE: Dec, 14, 1979 IN BORING: 37, 5 .o DATE: Dec, 20, 1979

:%I.IEL[LEAEE PLATE R-17



o - -5

LOG OF BORI!ING NC. D-20
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TyPE: 3" thin-walled tube & 2" tplit=barre! Loearion: N 663, 160; E 3,274,290
‘ | [UNORAINES SHEAR STRENGTH. TONS. S0 =T
E 1 | -4 ;l- - E
o ﬁ i [ i G2 o4 3% D 1.0 (¥ 1,4 o
I|e g DESCRIPTION OF MATERIAL | & |&s T ey R S S -
a | ¥ X ¢ [ x| Prasmic WATER Ligquis |~
5 [ Bl R R
_ SURF. EL- 458, &' = |2 I 20 M 40 30 s0 T
R Brown silty fine sand
: Very stiff red sandy clay 8 ¥ —n
| g ~with sand pockets ot &' 14
Red silty fine sand with sondy ga o} —-H 16
clay pockets and seams
-zlayey sanc to 7 18 +
g -ton with cloyey silt pockets,
- 13! to 28
15 '5;1-__::,} ~with ferrous staing, 13' to 20
REss and at 49
1T 41
13| -light gray, 26' 1o 32
B4R 40
'\k‘\ -intermixed tan silty fine sand
353 ard silty clay, 32' to 34
A
47
~fine sand balow 42
-with silty clay layers at
49.5° 75/11"
COMPLETION GERTH: 50,00 DEPTH To waTkr  aved al:
DATE: Dec, 17, 1979 IN BORING: 35,9 7.3 LaTE: Dec. 20, 1979

vigEENe PLATE B-18



LOG COF BORING NO. D-2
HL&P ELECTRIC GENERATING STATION
LIMESTOMNE COUNTY, TEXAS
TYPE! 3" thin-walleg rube & 2¢ spliteborre| LocaTion: W 664,4250; E 3,274,660
' L |, |UNDRAINED SHEAR STRENGTH, TONS 50 #7)
= m X, —_——

. 3 5 E. e L2 D4 Gk 08 Lo L2 1.4 §
= I DESCRIFTION OF MATERIAL & 13z L - : . i : ' 5]
by Z 3 £ [rnx | PLasTIC WATER LIQuip o
w | 5|2 T ESE T kT CONTENT, % LrmiT X
= = |2 R o S E—— '

SURF. EL: 433" (Approx.) = o 20 3¢ 40 %0 a0 D
Brown sandy silt with roots
Firm tan and light groy sondy clay & | 4
with silty fine sand seams and ® 2ia
pockets ;
Gray and light gray siity clay
with 5ilt and silty fine sand Sl RS 5%
partings
-intermixed light groy silty cloy
and sondy silt, 17" 1o 20"
28
-laminated gray silty clay and
Q ] 37
light gray silty sond at 24 3 ot
Tan, light groy end gray silty fine &7
sand with silty cloy seams ond
partings
&7
—Interbedded silty fine sand and | 60
silty clay at 407
Wery stiff dork gray cloy with 4 L 79
T 94 *RITI-ITT I o8
traces of lignite
Light gray silty fine sand
~wiih 5] 75,79
with silty cloy seams and T
orfingsto 51,5 _
(Continued en Plate D-1%k)

PLATE B-1%



LOG OF BORING NO. D-21 feontinued:
HLEP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
i b | |UNDRAINED SHEAR STRENGTH. TONS/S FT
: ) - = tr— D a.‘;
. =] 3 ] e o2 o4 DB L_H K] 1.2 1,4 o
- DESCRIPTION OF MATERIAL [ & [E-L. 7 R° 77 © 48
o | X |= e | TSl eLasTic WATER Lol | o
w | |2 zE= LimeT CONTENT, %, LT »
a Iz e i, LT —— !
J = 1o 20 30 4 s0 e 1o
1| Light gray siity fine sond oo | -’! |
~with silty clay seams ond | | | |
partings to 51,5 I ; | j ! I
]
| ]
| |
~lignite, 59' ta 41° 75/4" : . : oo
] ! : )
- -
Laminated gray silty cloy and | ‘ |
light gray silt | |
L
Light gray silty fine sand with }"5/4"
70 silty clay packets — ]
T |
r.‘ -with silty clay seoms below FE/J " !
(75 ] e .'
Y Groy ity 3 |
ray silty clay | |
i k‘% -with siity fine sand seams and 75/ ] i
80 \q . 1. |
., pockets ta 83.5 ] |
:‘u ~lominated with light gray : |
0E N silty fine sand, 83.5' to 87 ; |
85 {NYJ !
:r :.;\1_: i
:' -light gray, 89" to 92,5 75/6"
- 20 by
§ -interbedded with light gray
m silt, $2.5° 1o 99,5
\ b
F 25 1 'hr" | |
NN -with lignite and silt portings | I
_ m_ﬁ,\z below 99,5 75/9" |
; !
COMPLETION DEPTH: 100 DEPTH Tt waTer Caved ok
DATE: Dee, 8, 1979 IN BORING: 34 (" 47.0" DATE: Dec, &, 1979

CLELLAND FLATE E-19b
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LOG OF BORING NO. D-27
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE: 3" thin-walled tube & 2" splil-barre| LocATION: N 664, 510; £ 3,275, 450

L |- UNDRAINED SHEAR STRENGTH TONS S0 &
'II .| i x ;r- E"E
=) 5 W e 0L 04 GE OB L3 1.2 14 o
== |2 DESCRIFTION OF MATERIAL | & jeof o o o 77 ©° 'F * |d
o | ¥ | £ |os] PLasTc WATER wouin |
) [T ! o S LigtiT CONTENT % LIMIT B
o 474! = |5 oo e ®——- e + !
SURF. EL: 444" {opprox. | = 26 M 4> 25 8n  ro
3 Tan sitty fine sand with roots ] ]
Y =fiff gray sandy clay & i
- \l. 1 & —
[ F4 W Groy silty fine sand with clay |
A1 pocke s I
~ton and light groy below 4,5 2 B~
Stiff light gray silty clay
-with sandy clay pockets and
silty Fine sand seoms to 12,5
=with silty fine sond pockets
aond seams, 12.5' to 17,5
Ton silty fine sand
-wet ot 197 47
49
—with stlty clay pockets below
32

Laminated gray and tan silty clay
and light gray silty fine sand | 77

-interbedded below 427

LW -.'.'.'..:
[l |

72

AAE

{Continued on Plate B-20h)

PLATE B8-200



LCG OF BORING N Q. D-22 {continued)
HL&P ELECTRIC GEMNERATING STATION
LIMESTONE COUNTY, TEXAS
£ |, |UNDRAINED SHEAR sTRENG TR TaNEEE It
- " . | %, | - 2
“ i3 a i 9.2 G4 08 Q6 L0 1z 14 o
z T |a! DESCRIPTION OF MATERIAL o 3 : . L ; : ' =1
e | X = ol S| PLasTic WLTER Ligup | ™
w in ﬁj g Lo LIMIT CSNTENT, % CIMIT -
= o [T o b -+ !
= 9 20 3¢ a6 86 &p 7o
134 [ Interbedded silty clay and silfy ! ] |
3445 5 fine sand | i
LR Gray silty Fine sand with stity '
- 55 3T cloy pockets ;
i | | "
| |
B el LE L
1R i
BTy 75/
65 {141 577 :
- 1::3";2 ?53’7“
- 70 £133
g3 | —with silty clay seams below 777
4 75/6" ]
F 75 !
: : ii [——
N | Gray silty clay
20 :ﬁ -with silty fine sand seams 75/
T ANN and pockets to 84"
N -with lignite seams, £2.5' to
W Ba 75/8"
ESNNN
— ~lignite, B&' to 87"
~with silt pockeh, seams,
and partings below 87 "
- 20 - 75/9
75/10"
. ?5 =
—r — — ?‘ ﬂil l
100 /1
LOMPLETION DEPTH: 100, 0 DEPTH To .,,;TEH Caved atf:
BATE: Dec. 10, 1979 IN BORING: 5y o, 46.0"  DATE:Dec, &, 1979

c

MOCLELL
kG

Ll -}

AN D
ErE

PLATE B-20:



LCG OF BORING NOQ. D-24
HL&P ELECTRIC SEMNERATING STATION
LIMESTONE COUNTY, TEXAS
TYPEIR" thin-walled tube & 2" split-barrel LOcATION: N 665,000 E 3,275, 000
' Y| e |UNGRAINED SHEAR STRENGTH. TONS. SO FT|
v | o & e | %o L — &
- = (Y LEi 04 06 L8 D 12 L4 o
£ | 2 [kt  DESCRIPTION OF MATERIAL | & |E=| 5" % : S
| s |Z @ o] Puastc waTsn sicup | N
wopowe 3 il IR Y% CONTENT, & NS Y
e N 3 £ b el P e e T -+ !
SURF, EL: dd4d (approx. ) « L - T L T - R ¥ S, ¥
Very stiff red end light gray L -
sandy «lay | | | L e
-brown fine sand with raaks te : . ' i =
I e et et S S O
-silty clay, 1' to 2! ! ! | ' t | ,
=very sandy below & ool ®
Tan and iight gray sifty fine sand .I T S 4C
——f—— : —]
| |
-with grevel at 128 | | | !
I S N I I I ¥4
! i o
: i : 68
Interbedded tan clay and light 35 | I] _ ! !
gray fine sond with ¢lay ond |
sand pockets |
+a—-4i- SE
T ! |
|
53 |
. | L
3t Ton silty fine sond with clay ! . |
S pockets + 1 - 21
::l ; ' | '
Has 75/10" |
58 i | ]
—‘_'l.?:}_ \ interbedded tan silty fine sand l S J N 40
a5 HER and red cloy with groy silky ! !
:‘:‘Fﬁ clay seams ] |
N oy with 51T | | ——
) Firm groy clay with silt Tayers - f i o7
N ° N W7
i | ‘
| P
COMPLETION pgpTH: S0 BEFTH TO WATER
DATE: Nov, 12, 1979 IN BORING: g g1 bATE: Nov. 15, 1979

FLATE 8-21
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LOG OF BORING NO. D-2¢4
HL&P ELECTRIC GEMNERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-barrel Location: N £66, 958, E 3, 272,945
& - LNORAINED SHEAR STREMGTH, TONS/ED FT
ol I £ o | . R &
. =) ﬂ w [y LE Q4 05 OB LG .2 1.4 o
T e |Z DESCRIFTION OF MATERIAL | & |Z3 — : o
a 3 X ;’ x| PLastiC WATCR Liauin r
té.l I =4 5 Lr:IT CID_N‘;ENTL% I'.__I:.IT ?
LURF. EL: ME.?' = > 18 0 LT T g &0 o
.11 13 Brown silty fine sand with roots
.\ 3tiff red sandy clay & A
L5 1t Interbedded and lominated tan 24 |
: sitty clay and silly fine sand [
~w1th ferrous stains at 8' i
~light gray and tar at 10" et
1
‘o —— 14 = g8
25
-intermixed gray silty clay and
tan Fine sand, 22,5' +5 28!
~with ferrous shairned fine sand | 48
layers below 30
ACEE | Tan silty fine sond with silty clay
[ 55 1135 partingt and pockets !
4¢
: Very stiff gray silty clay with fine
M sand and siltpartings ond seams
- 45 \I
X
N
NN 75/11"
- =0 h
— Y
COMPLETION BEPTM: 50,0F DEPTH TO waTer woved ak '
BATE: Dec, 15, 1979 IN BORING: 8_4! 79.1° CATE: Dec, 20 1979

PLATE B-23
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LOG OF BORING NOC. D-25
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin—walled tune & 2" split-barrel LoCaTion: M &84, (00, E 3, 275, 00C
E [+ [UNDRAINED SHEAR STRENGTS. TONS. ST F-
- 3 _—— e
o B & & 0.z Q4 o6 o Lz 4 pd
_ [ A&l = . . . . R , =
e | DESCRIFTION OF MATERIAL | & (&[0 " — &
o = ¥ | o5 PLasTic WATER LIguis o
wof @ [ s t55 LI-I;I'IT CDNT'ENt-f. Lﬂw %
=2 | el e '
SURF, EL: 444 .2 w ol D 26 3 3 s0 7o
! %rown sity fine sand with reots I
ery stiff red sondy clay ot
X ~brown bejow 2° 6?:’
Light gray silty cloy with silty 28
fine sand pockeis and segms |
Tan fine sand with sifty fine sond I
layers 24 :
~intermixed tan silty fine sand
and light gray silty clay,
115 1o 14,58
44
-with tan and light gray siity
clay pockets, 277 to 42,5 55
53
751"
COMPLETION QepTh: 50, H DEPTH TO WATER Laved af:
DATE: Dee, 18, 1979 IN BORING: |4 7 27.6" DaTE: Dec, 20, 1979

SCLELLAMND
NGINEERR

FLATE B-22
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TYPE:3" thin-walled tube & 2" split-barrel LocaTion: N 665,000; E 3, 274 000

LOG OF BORING NC. D-2%
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

L [w [YNDRAINED SHEAR STRENGTH. TONSSE =T
:: | & = ¥ L 3‘3
.| B |w w )k 5.2 44 08 08 o 12 a o
Ele g DESCRIPTION OF MATERIAL | 2 &= e - g
@ E Z - =t PLASTIC WATER Ligup &
R S |_|$|'r cuw:zw.*,*x. Ll:r.r %
S27] e I g K
SURF. EL: 438" (Approx.) @ |- 6 W 30 46 30 &n 7o
Brown silty fine sond with rests RN e
Very stiff tan and red sandy clay ¥ A4 %
13
Tan ard light groy silty fine sond L
~with silty clay packets to |
1.5 i L
i
~stiff light gray silty clay with o <
silt pockeh, 13.5' to 171
~with silty clay pockets, 17"
to 32
K}
&%
~red at 33.5"
?5 Ir
?5(,{;;“!

COMPLETION DERTH: 50,0
DATE: Dec, 10, 1979

BERTH TO WATER
N BORING: 14,3

Coved ot
31.9"

CATE:Dec, 14, 1679

CLE
31N

LLAME
ERm3E

PLATE B-24



LOG OF BORING NCQ. D-30
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-barre| LocaTion: N 666, 000; E 3, 274, 000
| S |- |UNDRAINED SHEAR STRENGTH. TONS/SD £
- - z | ¥- 00— ¥t
- o [« w = 0.2 o& 08 0.8 Lo ¢ L o
¥ 2| DESCRIPTION OF MATERIAL | & &) 5% %% &% 10 g
e ¥ |3 o ox [ PLasmc WATER LQuip [
w | (3 % |55 LF:IT C?HT.ENT,-,-; ..n:rr 3
SURF. EL: 440,9' & 17 ¢ 2 33 40 B0 ap o
SHEf red, tan and light gray sandy ® ﬁ—"
Ciﬂ‘f &
RN --i-.r‘fl‘h roots to 2 | $ll
L =light gray and tan below 3.5 i
5 —with ferrous gravel below 5.5' 27 :
Very stiff light gray sitty clay ; i %:"
Y with silty fine sond pockets and | ;
Lo £33 [ seams IT 78 :
LT | Intermixed tan silty clay and
i siity fire sand
[5 4
- 20 1 $HE 43
23 T \
L 20 1 36
- 35 LT
: -gray, light groy ond brown,
37" to 447
.y 36
45 11T
Soppth 5
COMPLETION DEPTH: 50, 0F DERTH TO waTer —oved at:
DATE: Dec, 15, 1979 N BORING: 15,72" 30.1*  oate: Dec. 20, 1979

CLELLAND PLATE g-25
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LOG OF BORING MO, D-32
HL&P ELECTRIC GENERATING STATION
LIMESTOMNE COUNTY, TEXAS
TYPE:3" thin-walles tube & 2" split-barrel Locanion: IN 468, GOO; £ 3,275, 001
' £ | [UNDAAINED SHEAR STRENGTH, TONS ST FT
" - & a ¥, . a
= o 1-: ] i b G2 04 D0& OCBp l.& P2 1.4 ]
= ;’ oy DESCRIPTION OF MATERIAL & 2 . L L L L L L o
o Pl w ~1 PLASTIC WATER Clgurn o
- n (3 : '::3 LIMIT CONTENT, % LIMIT 3
1 = + _____________ . ————————— —+ 1
SURF. EL: 431.8 a3 I8 20 30 48 30 &0 7o
Firm sandy clay ond sitty clay & s
with roots
~brown silty fine sand to 0.5° = <y
Brown silty fine sand with sithy
24
clay seams and pockets |
{
-light groy and ton below 8
5% !
!
i
Interbedded groy, light gray ond
tan silty clay and lanand light
L 20 - gray silt 68
-with siftstone seams, 23.5' to
24"
[ 25 Yery stiff gray stity clay
~-with silt pockets to 31°
[ 20 &5
———- -shaley clay, 31" to 35,5
359 -lignite, 35.5' to 37_5'
—shaiey clay, 37.5' to 40
FEEW -with silt pockets below 407 75/8"
. ?5;; !
Gray fine sond with silty clay
seams ond pocke bk
?5}_4’ 1"
COMPLETION DEPTH: 4%,0" DERTH T WATER E{WEd af!
DATE: Dec, 19, 1979 IN BORING: 10,0 22,0 DaTE: Dec, 20, 1979

oL
N

ELLAMWD
LA ]

PLATE B-27
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LOG OF BORING NG, D-33
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-wolled tube & 2" spit-barrei LocaTion: N 669, Q00; E 3,27, O0C
! £ {» [YNDRAINED SHEAR STRENGTH. TONS/SS FT
- —_—— 58
= 'E o :'C 02 ¢4 08 OF 0 12 a4 e
£lela DESCRIPTION OF MATERIAL | = f&s|—3" = & % ° — 8
= > 1z F | -m} PLASTIC WLTER Liguzp oy
N g IEV| MU SOMTEMIR LN e
SURF, EL® 452, &t a |- 10 20 30 40 50 88 70 I
——-—.. Tan silty fine sand with roohk
SO 3HifF ton and light gray sondy clay 8 < |
F 2NN ~with silt seams below & 17 i ;
My .' st r ! i
___t.\ with gravelbelow 6,5 29 . |
SHiff tan and light groy silty clay, 23 ' L
10 4 with sTlt seams @! ‘ ‘!
! |
- Hif bel 4
e very shff below T 1 || Q%:.,_
oo . 30 ;
Lignite
- Z5
LT ]| Groy silky clay with interbedded
Fira!  ond lominoted loyers of silty
[ 30 LI clay ond silty fine sand 75/11"
35 2
i
b 7a/8"
[ 40 TEE: 72
Lignite Ref 2"
45
sy | Light gray silty fine sand with
k33 silty clay pockets
_______-._.. _: '1E ;,r 5"
50 {43 >/
{Cantinued on Plafe £-280) |
CuREE NS PLATE B-28q



LOG OF BORING NO. D-33 {continued)
HLAP ELECTRIC GENERATING STATIOMN
LIMESTONE COUNTY, TEXAS

El. [UNDRAINED SHEAR STRENG TR, TONS.50 7T
- x —— &
“ e § il .2 04 &6 DE WD 1Z e o
Eigie BESCRIPTION OF MATERIAL | = |&= —_— o S
@ n o PLASTIC WATER LG
w v |2 x ’53 LiMIT CONTER-, % CaMit 2
- 13 B pbe LR E L L TP L + t
= 0 20 ¥ Ac &0 B0 o
" Light gray silty fine sond with f l | | i '
silty clay pockets : :
—with silty cloy portings 75,/5" |
55 1 below 52.5 ; i

Light gray silt with silty clay Ret /&" A
Iy 1 seoms R

-with |ayers of intermixed and
laminated silt and silly clay r |
5 below &0 755 1
5 65 F
|
f 75/8" '
- 70 &
75/8"
5511 ] 1B /8
-siltstone ot 785! i
ERH 7577
-— 'I
? LE| j
1| | 1 5/ |

Gray silty fine sand

=silty clay with silt pockets 45./}5“5
and partings at 89,5

-light gray with sandy clay 75 /"
pockets balaw 92, 57 /6 i

Laminated and intermixed light

gray silt ond groy silty clay 75/7"

L PLATE B-78h
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LOG OF BORING NO. D-33 {continued:
HLEP ELECTRIC GENERATING STATION
LIMESTOME COUNTY, TEXAS
| ] L 1. |UNORAINED SHEAR STAENGTH TONS8G T
. " 5 —_———— A
o = ) i o 04 D4 DA 1L 1z La o
- I Y DESCRIPTION OF MATERIAL L £= . . : - : : o
e | ¥ 3 ¢ | _5] ePLasre WATER Loeip | ™
by L e = LIMIT CONTINT %% LaM:T %
= ’ i B LT Tm— [ + |
@ lo__ 20 30 e0 e &0 %0
j‘j\.- ' Laminated and intermixed light | i '
'_'_\'.\ 1_gray silt ond gray silty clay ; ' :
—~ Brown and groy silty clay with 75/11" :
'IGD'\: silt partings and pockets | |
N, ~with siltstone porting ot 104! | | :
N P!
N " ; ! i i
JIEIN 75/% i |
N
A .
N: ?5‘;‘8“ f j
i T5":\ -with vertical silt seam at 115 ,
A [ |
L] Gray silty fine sond with _ .
201 -+ sifty clay pockets and seams 7%
~interbedded gray silty fire
3 sand and silty clay, 122 75 /on
125 PadiN to 136 /:
i ?5 Ir !
130 NHIN / ;
NEAY t
F135 4 :
I
I
!
140} 73/ 1
1454443 [
L 1504:f4 ‘
|
COMPLETION DEPTH: 147, 5"
DATE:Feh, 26, 1980

MECLELLANG PLATE B-28c
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LOG OF BORING NC. D-3
HLEP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:3" thin-walled tube & 2" split-borre| LocaTion: N 645, 000; E 3, 277, Q00
kL - (WNDRAINED SHEAA BTRENGTH, TOMS 50 57
| o 1w a | F U *
] e 1 W e 0. 94 06 08 Lo L2 L o
| s |7 DESCRIPTION OF MATERIAL | = Jes| 5 0 77 *° %7 2 ¢ &
& ;"t_ E ; Pa | PLASTIC WaTER Lr&Lig £
s |5 3 2 ES) TEMR WER. Ry
SURF. EL: 448" {Approx, ) & |7 M0 30 40 %0 sa 7o
- ] .
N StFF red m{'&dy c'luy , ! G[: | -
N ~brown silty fine sand to ) | @ -
=with roots to 2' ' : |
- £ =tam ke low 4¢ 2¢ |
N -very sondy below &' -ﬁ?in-
O -very stiff below 7 .
ETET] ] Tan silty Fine sand with silty clay
_ h pockets and seams and lavers
15 LT of intermixed silty fine sand
] and siltty clay
34
-brawn and gray below 207
49
i
i
49
-groy with «ilt pockets at 50' | 54 !
LOMPLETION DEPTH: 50.0' DEPTH To water  aved at:
BATE: Dec, 18, 1979 IN BORING: 25, B 47.0"  DATE: Dec, 20, 1979

PLATE B-29



LOG OF BORING NO. D-31
HL&F ELECTRIC GENERATING STATION
LIMESTONE COUMNTY, TEXAS

TYPE: 3" thin-walled tube & 2" split=-harre| LocaTion: N 867,000  F 3 274 000

| = | |UNDRAINED SHEAR STRENGTH. ToNS/ST o7
- o
b ad b 1 3:l— E‘E
_ oo | wo| -k td 0% DE o6 LD 3 Ga -
| = | DESCRIFTION OF MATERIAL | © &3 S : =
= | = Iz e =1 PLasT WATES T o
l w [3 £ = Bl mn::vdy LIt *
= RARGUTEEEEEET YRR +
SURF. EL: 448" (approx. & |- 9 @0 3 43 so &1 to
SH brown silty clay . el | :
= et | |7
—— -ten and light groy below 4 ' | | ' | i
RN | J : T —
| Laminated tar and light gray : b _ 5 i
silty clay and sandy silt | 1| +-€h_r+ ! - 62
S H : ' . :
. |
A T
| | | o
o i i ! co
NI | LI I | L | L
i -with sand seams o 14 . : |
] -with clayey silt layers, 17.5 i I i |
L te 20,5 . P
>0 43 NI I S 58
| | 3 R
| -
FYeh | |
|
Yy 45 -|'---I-—-| b 59
Interbedaed grey and ton silty ! -
. . . ’, : 37
clay, silky fine sand and «ilt _ :
- 35 :
. | |
| |
75/11" ; L
| |
' ! \ 20
| |
75/11" ! L__L_-L | _le
: |
| 1
N {Continued on Plate B-26h) | | ‘ i ;
L : . 1 :

PLATE 3-2¢q



LOG OF BORING NO D-37 {continued!
HLEP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
| £ |, iUNDRAINED SHEAR STRENGTH TONS. 50 F1]
i B e | =1 —_—— I
- Wk dE o4 06 08 1D L2 s o
s | T lE DESCRIFTION OF MATERIAL | = [Z= : - S
= | ¥ |3 o 195 elasmc WATER iy
wo| &2 ¥ |tz i CONTENT, S, Pivhe *
= L 3 E_‘ h A na .‘_ """"""" - -T !
) s o 20 3¢ 4t 38 @ vo
v [ Interbedded gray and ton si ity P | | o
cloy, silty fine sand and silt [ | ; - _ I
Gray silty fine sand with sjlty | ._ri_+ | | 36
clay partings ' . , ! ; .
] ;
Interbedded gray silty {ine 7S/7" I |
60 N 11 . . : -
o sand, silky clay and silt | : |
b : |
Laminated dark groy sifky clay ? e + I _ 75
[ . ond gray sandy silf ; l- 1
{'55 [ 'l i N : f |
i o
75/7" L
L ?ﬂ, - }f? l ! | .
¥y i
—F | |
— ki Ho—mm = e i 63
[ 75 - '
80 KOs 75/8" A4 .
I i | I
I o
I— ; \+ +--F-+ : El
85 ’ ‘ -
I i : !
.
oo il {*E " 57 —
e | i I
 Hom—pee |9
5w |
- i b
1 ! 1
100 ‘___________Q{]‘{Ql__ !
{Continued on Plate B=24c)
| 1

MECLELLANG PLATE B-24%



LOG OF BORING NO. D-21 {continved!
HLE&P ELECTRIC GEMNERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: LOCETION:
E|w 'UNDRAINED SHEAR STRENGTH. TONS SO FTi -
w s T !b-l I * -
- ut W[l €2 o4 06 08 10 L La z
= e lg DESCRIPTION OF MATERIAL | & |io - : S
a | ¥ (2 i = | PoasTic WATER CIBLIC =
Lr = = x |k CIMIT CONTENRT, 3 WEIT =
o 2 (2 o L + 3
SURF, EL: @ & 3¢ ¥ 40 50 g9 7g !
Lominated dark gray silty clay 509" ! ] i i !
and gray sandy silt b ]
1 ' |
10518k | .
. | |
3 Gray silty fine send with clay o0, r
R . - - H |
HEar sears and partings " M on-Plast; )
7 BEREEE
5 | ! i
: ' |
1154 | l[ |
K gg..'-".ff 75 /50 L ¢ | 28
125 43¢ o
Lorminated gray silty clay and |
sandy silt ’
RERNE AL 75/7" od- -} 68
. F. !
L1354 :
e N i I'
1401343 75/6" -IL—-—+ ' 72
Grayv silty fine sand with clay
1454 pockets '
Lo
Too 75/3" e 25
i
COMPLETION DEPTH: 130.5'
DateE: Nov, i4, 1979

PLATE

B-2&c



LOG OF BORING NO. D-35
HL&P ELECTRIC GEMERATING STATICN
LIMESTONE COUNTY, TEXAS
TYPEI3" thin-walled tube & 27 split-barre| cocaton: N 886, 000  E 2, 277, 00C
I! | E | [UNORAINED SHEAR STAENGTF. TONSSC 77|
: = | o ;:— s
x o |'~'J,] I 3 Le C.2 o 0O& DB H 1.& & e}
Zm E[ DESCRIPTION COF MATERIAL | & |Ez PR : o
a | F |2 w [ T2 pssTic woTew _icug [
Wl s 3 x|tz Lim CORTERT S Liiais £
| 4 o i R et =
| / SURF, EL: 458" (epprex, | = & 20 3 4p s¢ sz g B
™ Wery stiff red silty cla i i : ; :
N ! oy eley ‘ .| _____'_“:___;__é- 77
T N . v
- S Ll Laminatfed light gray silt, fon ) ""I‘__'_‘f‘“"_' v 1
.' cloy and Hght gray fine sond | | : ; | ! '
| . : | i
; !
Light gray siity fine sand with —— 7
clay seoms i i ! | i : I
,’ Sl
S N N
1 : ! ;
T
|
&2 . |
-brown at 22 : ‘ I
e i ' 28
L
: 1
i !
Lo
47 ! |
T
interbedded ton clay, light groy ] i
sondy silt nnd silty fine sand | &+ T = =h- L a3
| [ I | i
| |
?5}0" | i
l I
| | |
! | '
N
730" ® it | i 42
COMPLETION DEPTH: S0 DEFTH TO WAT Caved at:
DATE: Noy, 12, 1979 N BORING'35. 2t 43,1 pate: Nov. 15, 1979

FPLATE B-230
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LOG OF BORING NQO. D-37
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE: 3" thin-wolled tube & 2" split-barre] Location: N 668, 000; E 3,277,000

E |~ |YHWDRAINED SHEAR STRENGTH. TONS. SO FT
L - |@a c | ¥ s &+
co | wo o 42 o4 a& 08 e 1z X =
o |z DESCRIPTION OF MATERIAL | & fEzp i L 07 7 'F " |9
a | £ |7 @ | o) pLasTIe wATER Liguim | A
w | on |3 2 |ts LimrT CONTENT, % LHMTT %
= \ J |z E LT .. + t
SURF. EL: 4740 - 16 20 30 48 #p &0 7o
Brown silt with silty clay pockets ! |
\:: Brown silty cloy
-5 LomTnated tan, brown and light 37 I
I N, gray silty cloy and silt
H :\\ 5]
]D d 'A'D
Laminoted and interbedded groy ¢+ B7
s { v clay and ton sandy silt
_2‘0‘_:1:. 4% B TOET S S S 92
e
' -tan and light gray below 22°
-1t 85
42 \_-.__.___.4. 74
~with yellowish red fine sond ; E
partings below 32,5 '

Light gray fine sand

—with groy clay peckets o
41!

75/7"

75/9"

]

COMPLETION DEPTH: 4F.5"
DATE: Fah, 20, 1980

DEPTH TO WATER
N BORING: [,

Caved of:
43,3 DaTE: Fab, 24, 1980

PLATE BE-31
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LOG OF BORING NO. D-38
HL&P ELECTRIC GENERATING STATION
LEMESTOMNE COUNTY, TEXAS
Tvee: 3 thin-wailed rube & 2" spiit-borrel Location: N 649, 000; £ 3, 277, 000
£ |, |UMDRAINED SHEAR STRENGTH TGNS5G o1
- w S C
- 5 fw w | .k 2 o4 DB 28 10 I 14 Et:
L DESCRIPTION OF MATERIAL | = &5 R =
o P z F |5 PLasTc WATER LIGsg e
o w o g & |52 LI-T-IT I:ON‘I'.ENT_“,:, ,_|:.l|-r‘|' :i‘
- |5 ] eeeemeana e na— - ————
SURF. EL: 465, 8" o | Do 30 40 40 sa T
ol SHH redsendy clay J '
N ~brown silty fine zand to 0,5 & <
N -light groy and ton below 2 1
L & Interbedded tan and light gray 9 ; ; - l
: ; ! ] |
silty clay and silt ,
-lominoted below 8§ 16 I
—— | :
Ty 27 | ;'
! I
1541 | Intermixed tansiity fine sand and £
¢ hay 9 ot 54
Lamirated tan and light gray silty
clay and silt with sand pockets |
41 g - 90
Intermixed tananc gray silty clay
E-_-.‘_f;: and sTlty fine sand with ferrous
R & pertinge
Gray clay with lignite nodules
- 30 21
_ Erown silty clay with lignite i
[ac nocules
—-with silt pockets below 38"
L — NN 79/11"
" _q_D 4
'__h Gray silty fine sand
T 75/
45
Sk ~with silty cloy portings
431 below 441
:: '.Z ?5.."; "
L 504347
COMPLETION DEPTH: 47+5' DEPTH TO wATER  Coved of:
DATE: Feh, 20, 1980 IN BORING: ¢ 71 43,5  DATE: Feh, 27, 1980

O PLATE 8-32
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LOG OF BORING N, D-39
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TrRE: 3" thin=walled tube & 2% split-barrel LocaTion: M 6465, 000; E 3, 278, 000
£ |- UMDRAINED SHEAR STRENGTH, TONSS0 5
Ll-n_ -t i = ;‘_ —r—— EE_
. o (W i) e 0,8 Q94 O0& 08 1. L2 La =
R - DESCRIPTION OF MATERIAL | = }E= — - =3
a | X |Z g olos ] PLasTic WATER Liguip | N
g - g o |22 LJ:':_IT CDH-T.ENT',',.-’. LI:I"' X
a4 |5 | e e —mm—a I
SURF. EL: 440" (Approx.) @ | 0 2B 30 40 BG &0 TH
Brown silt with roots
=~ Very stiff red sandy clay with L @ P
[ & s\ ferrous deposits f - P Pl
oy =tan bejow 4' '
NN L]ghlr grey and tan siLry clay with i !
TR silty Fine sand pockets oo
BN ;
L 1o J\N\ -organic depasits ot &' :
0 IE- |
N
\\ )
\\
B ls 'N:N
'\:' ~groy belaw 17"
N |
NN 3%
20 a\\:
I,
A\
\N
‘\\h\
- 25 TN
N\
\'N
'\N\
W 33
- 30 ~.'\,\M
'N\'\
bEn
148 Brown silty fine sond
35 i
FLL ~with gray silty cloy pockets
be low 377 43
!
Gray and tan silty clay with
silty fine sond pocket | 49|
{Centinued on Plate B-33G}

MECLELLAND PLATE "-323a
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LOG OF BORING NOQO. D-3% {continued:
HLAP ELECTRIC GEMERATING STATION
LIMESTORE COUNTY, TEXAS
el | LNORAINES SHEAR STAENGTH, TONS S0 T
- - |w x_ ——— *
= E “ E - c. o4 0O& S8 1T i 1% ;‘
£ 3 ; DESCRIPTION OF MATERIAL " Eap—— — . - o]
a > |2 ¥ | e | PLASTC WATES L-Gup o
o in 13 = Zd L MIT CONTEMNT, % LI T *
| emsmao oo o - i
= | 020 30 a4t M3 &0
}: M| Gray and toa sity clay with silty ] ] i 1! i
N : fine sand pockets and seams | 3 o
M ™ | i I
L 55 N ..‘ | I L
N [ '
\ \t o | |
: !\ ! i ro
&0 N :: ~gray belfow 407 59 1 ; .
NN !
‘ _ .
N :
N |
F 65 N \~ -
n J | | |
N | ||
: i.ﬂ ~interbedded silty clay and 75/10" :
- 70 N == siity fine sand af 9,5
N
: s —intermixed silty clay and ;
[ 75 N ~= silty fine sand ot 73.5°
N
h= -with siltstone seams, 77' to '
N t‘l: ?EI ?Eﬁu
[ £0 ) ::
I
) :
— :: ~with silt seoms, 83! to 94" i
o N h ’
A
N o
N :\ |
N 75/5"
L o0 4N N
R
:: -peoty at 3,5 !
95 1NN '
=\
ia ~intermixed silty cloy and . I
oo NN — silty fine sand, 95" 1o 7007 i !
(Continued on Plate B-33c]
! j

WECLELLAND PLATE B-33L



- e

&+

FITIE L ]

LR

LOG OF BORING NG. D-39 (continved)

HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

_ [ |, [UNDRAINED SHEAR STRENGTH TONS SO F™
“ (a8 E|2E] or oo o er e B
X |2 (2| DESCRIFTION OF MATERIAL | & [&5p——0 5% O &F 18 2 14 ig
o > |2 ¥ fiz FLASTIC WALTER caunn £
w w | A = PooLeT COMTENT, % LT *
E
2|5 e e — |
1o s ac 40 54Q B T
\: Gray silty clay with silty fine 'r e i
L) sand pockebs and seams ! i |
5 " : -intermixed silty clay and ,: | |
195 R silty Fine sand, 99" 1o 110" 1 A T
3k : ol
Reil 755 R
L1101 E ! b
Py | l
n\h : !
N '
-\\
SEEINA
N i
Ny
A
NYE 75/9" i
E] 20
N
A
125 \
12548
N
\"N
\: = ?51,! "
hla{j.\.\
Py .
N E 5
N :
N |
135\ |
135 ;«,\ :
L] | Gray stlty fine sand with silty !
clay pockets RAF /5" ;
ot ] :'
1454358
Eige Ref /4" i i
h]‘ﬁngt:-d- y T
) i
COMPLETION DEPTH: 149,00 DEPTH To water  waved of:
DATE: Dec, 13, 1979 iN BORING: 18,0'  85.0°  0aTE'Dec, 17, 1977

[
[

L

E
H

LL
£

AMND
Eksz

PLATE B-33c



R ]

LOG OF BORING NC. D-40
HL&P ELECTRIC GENERATING S5TATION
LIMESTONE CQUNTY, TEXAS
TYpE: 3" thin-walled tube & 2" split-barrel Locamion: N &6, 000; £ 3, 278, 000
= |, [YNDRAINED SMEAR ETRENGTH. TDNS. 50 #T
I P z | Fo I t
=3 W | G2 G CE OB KD 14X 14 o
s | DESCRIPTION OF MATERIAL | & |3 —_— s S
o X |z @ ~| PLaSTIC WoTER Lrow;b ™
wo| @ |2 ® lre Clsar COKTENT, = LIMIT »
& . 3 |z Fommr e L + r
. SURF, EL: 456' (Approx.} o 0 20 30 40 80 w0 T
1 Red and brown silky clay -
W) -brown sty fire sand to 1° : ol
N, -with st seams and pockets | & —]
- 5 N ot 2, 5! f
—'-'-'—hh + 1 1
Y -tan and light gray, 4' to & —-
——N -with silt pockets below &' | -
10 ] |
l
e Light gray fine sand with silty
L 15 LT ¢loy partings
Intermixed ton silty clay ond tan
L 20 AN, arnd light gray silty fine sand | 65
__—-—;, -very stiff tan sifty clay with &~
[ 25 'L\ \ stlty fine sand seom: and
;:_.'- pockets at 24!
JH2¢ -lemingted, 24' to 40"
- EG _q é?
SE ~interbedded ot 34° I
35 LR !
N
N
S
L a0 LT -tan and light gray sifty fine 49
NN sand with silty cloy pockets
\ at 40
blr- : “
r 45
N Cray silty cloy with silt seams
| g Moo
7
-—:EEO 511
l
COMFLETION DEPTH: 503, Q" DERPTH TO waTER Caved -
CATE: Dec. 10, 1979 IN BORING: Dy, 28,0 DATE: Dgc. 17, 1979
PRI PLATE B-34
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LOG OF BORING NOC. D-47
HLEP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-harre| LOCATION: N 467, 000; E 3,278,000
E |- |CNORAINED SHEAR STAENGTE TONSSS T
E - L8 o i._ - E‘?
- = wo| = 0.2 Q4 06 0B LG 12 14 o
Zig s DESCRIPTION OF MATERIAL | = |Gap—u 0 %7 & - &
o = E *-’ﬂ e PLasTIg WwWaTeER LIGUD o
g [ i 3 z- LJ:[T CGN‘LEH‘I',',H. ..l_!:l* L
________________________ 5
f SURF. EL: 478" {Approx.] @ G 20 10 4n S0 &0 1o
—— 5tiff red sandy clay ® | 4 | : |
=brown below 27 I ﬁ;:,
5 - Intermixed very stiff |light gray r ’ %
silty ¢clay and tan sandy silt ! |
1 ~brown silty clay, 4' to &' ' .
F 10 {EET : s ' ‘
] -with vertical silt seam,
7.5t 118
15
201 49
LT
- 25 q
EXRIZER -laminated at 30/ 35
-very sHff gray clay with
. silt seoms and partings g
R below 32,50 !
- 35 1E T i
#3El | Intermixed and interbedded gray
s0 443 silty clay and ton and [ight 75/10"
gray silty fine sand
~interbedded, 42.5' to 52!
- 45 T3 !
" .T .
Ty - VA | i !
(Continued on Plate D-35h)
||
E NNt PLATE 8-350
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LOG OF

BORING NO. D-41 (continued)
HLAP ELECTRIC GENERATING STATION

LIMESTONE COUNTY, TEXAS

E | |UNDRAINED SHEaR STRENG™H. TONS. 5G FTI
“ = [« x | Fo C *
. =N i ™ by G2 Ca4 0.8 I}._B i.0 "1 L4 o
Fall I T RESCRIFTION OF MATERIAL 4 & |I= ' ' : ' o
& = E ﬁ o | PLATTIC WHTER LigLrs ¢l
w | = | Ele2t imr CONTENT, % MY *
o = |Z ommmaa e + 1
0 20 M 40 5D &0 7D
Interbedded groy silty clay and | i I L
tan and iight groy silty fine i |
- sand | :
- 55 NN -intermixed ond Tnterbedded, i : i i
a4l 52' 1o 62.5' - i | |
. |
7y 72 i | L
i |
-intermixed below 62,5 ' | :
- &5 o+ :
I | |
11 75/10" |
L 70 1,':- ‘.,.':‘ I
. ~with siltstone s2ams and |
nodules, 71t to 72¢ !
HELE ~siltstane, 72" to 737 i i
- 73 TEL -with laminated layers
J beiow 73 : !
7 },-‘ I*
- g0 134 4 | Gray stlty fine sond with silty :
clay pockets .‘ i
' i |
: 75/5" |
r 85 4 ]
- 91 .. _
1t 75/8" .
95 1113 F ——
if 13 ~interbedded with silhy clay . JI
— at 59" 75/ ‘
F 1067 -_—— e — = ——
{Continued on Plate B-35¢)

PLATE R-3°k
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LOG OF BORING NO. D-41 {continuad)
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
i £ |~ |UNDRAINED SHEAR STRENGTH. TONS 82 o7
i B o ¥ B A— €
= b W |~ .2 pa CE LB e L2 L4 o
Z | e DESCRIPTION OF MATERIAL | & [z | = 70 7 & g
o E = L = | PLaETIC wWaTER LigLr ™
wd in 2 ¥ |e% LiM'T TONTENT %, LM %
o o |z .
a2 |2 Tooomrmmemm.—— e e + !
1D 20 3 40 sn &0 7o
Gray silty fine sond with sitty ! i |
cloy pockets ! ] I
EhE 1 P |
05 441 ) P ! .
- s B
P.‘_..:.J : | P
F -with stlty clay seams below 75/5 S :
LHD':_'-.'- J 109! ;| ! |
H 15-}2:'* : -
HELE . |
Lk 3 |
:..::'_ 1: j l
_mg-,\\: Gray silty clay with silty fine 75/4 : i
:.\ sond seoms and pockets |
W A
~125~:::: |
\ .
W |
LN n
[ 1\1\\ ?5,«‘?3 I
130 N
x
o \ .
~T35-‘:'_~ 4| Intermixed groy silty Fine sand
RAAE ond sitty cloy !
) ) ?5;‘(3”
.]49*” _ ]'_
N ;.'
N By -laminated belaw 144, 5¢
145310 1' :
r: . |
150 i (e
; '
150 f - |
COMPLETION DEPTH: DERTH TO waT :
DATE: Dec, 11, 1979 IN B”“'“Er%éEfﬁ‘ Ca;;.dﬂ?i DATE' Dac, 17, 1979

MECLELLAND FPLATE B-35¢
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LOG OF BORING NQC. D-43
HL&P ELECTRIC GEMERATING STATION
LIMESTONE COUNTY, TEXAS
TvPE:3" thin-walled tube & 2" spiti-barre| Location: N 664,540: £ 3,275,840
] = |, |UNDAAINED SHEAR STRENGTH, TONS 5C FT
L - [ 4 = - B
= E W]k 0.z o4 08 0.8 L& 1.2 L o
- DESCRIPTION OF MATERIAL | & l&a( 0 o v ° » 7 ' | d
A w TSl eLasTic WATER Liguin | N
w | & |2 £ |t LtMIT CONTENT % LIMIT *
Q 3= AT LT ————rt ;
SURF. Et: 434° {Approx. « 10 20 W 40 80 g0 7o
Stiff red sandy clay | ’3 | <>
-red anc light oray, 2! 1o 4° 110 . L}
h -light gray and tan below 4° f :
"3 ANN —with silty fire sard layers 21 J
N below &'
N Very stiff [ight gray =ilty clay
h, grr g F
_"\""*: with silt; fine sand seoms 27 1 By -
3 ]0 N 0 . L] i + . 13
—-—'\\Nq -interpedded with silty fine |
::N\ sand at 10!
Py
AN
15 NN
AEd | Light groy silty fine sand
o L 2
‘ ~with silty ¢lay seams, 22,5’
» to 27!
r 23 T3k ~with sitty clay pockem, 27
LT R to 32
] &9
Rk}
- 3 E Js
B!
L 40 4 &5
- 45 Fr
5308
740"
| 50..1!‘.-";...-3__ e — e e — e — -]_.—
(Continued on Plate B-3é)
MECLELLAND FLATE B-3560
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LOG OF BORING NO. D-43 {continved)
HL&F ELECTRIC GEMERATING STATION
LIMESTOME CD‘UNWF TEXAS

T
UNDRAINED SHEAR STREMNGTH, TOME S5 FY

DATE: Dec, 15, 1979

DEPTH TG WATER
IN BORING: 13.0"

- gl
Lol e e ¥ - ®
. =1 “ w bl 0.2 2 a.6 oA 1.0 1,2 L4 =
T | @iz DESCRIPTION OF MATERIAL & |Eat : - - : : =
o |2 2 2 | L5 | PreasTie WATER cigyin b
: 1o = - LIMIT CONTENT =, _ImiT i %
o 1E L LT R e, [ !
o 20 j-1e] ac L 10] &0 Ta
HEld | Light gray silty fine sand oo | |
- : '.1.'_]' i . i ! i
F +'E -tan at 54.5' 721" | _ : . !
[ 55 pEEed e , '
it :' . !
prld -gray fine sond ot 59.5' 75/11" i ; . !
60 i3 -intermixed with gray sifty | |
‘N cloy, 61.5' to 92 |
- 65 1T Jj
i | |
Jeha 75/6" !,
= ?‘D .':- .-. ki H
75/11" i L
L 75 - /17 I il
T 75/10" P
L 20 } ;,E (1 :
bafandy" RE.F.IJI " ]
[ 85 FE: :::1 I :
I H I |
75 /8" !
L 90 - / !
53 -interbedded with gray silty [
F: : ‘: Clﬂ}" bE"IGW ?21 ?5;"3”
- 95 FEET
{
~light gray silty elay with silty rg I
L1004 b3 fine sand seoms gt 9% 75/5" 1
COMPLETION pERTH: 100,01 Coved at:

9.5

04TE: Dec, 17, 1979

PLATE B-3¢b
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LOG OF BORING NQC. D-44
HL&F ELECTRIC GENERATING STATHON
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-barre| LocaTion: N 664,400; E 3,274,390
£ |- [YWERAINED SHEAR STRENGTH TONE 50 TT
In 'k e | ¥ — O i
o u W | ok &2 94 D6 O 0 12 L4 o
Zlajd DESCRIPTION OF MATERAL | & | &3 A S &
e | ¥z 2 | 5| PLasTic WATER Lguin | o
W w (R -4 -3 LInT CONTENT %% LimrT %
o , =t E o ———— L - - |
SURF, £r: 439 o 0 26 % 40 a0 60 70
13 W Firm red and brown sandy clay JQQ,
-with roots to 1,5 @ <>
~brown silty fine sond to 1! U R B &7
~SHiFf, 2° to 6! 1e S o
-red ond light gray below 3.5' | 22 ﬁé-
-very stiff with ferrous deposits ! ™
below &°
Light gray silty fine sond 17 ]
2%
i34 | Intermixed ond laminated tan silty
\ﬁ% fine sand and light gray and j
N +
i 20_::':” groy silty cloy 45
(3643 | -laminated, 22,5 ko 30"
;‘
b
“_f -groy silty clay with silty fine | 45
30 Q\'\ sand seams and packets
'\\'n.] below 30"
1‘. Light gray fine sand
L 35 R
75 6"
; -with silty clay pockets below
42!
45
_..,_. -tan silty sand below 49 75/8"
504+
COMPLETION OEPTH: 4%, 5" DEPTH TO waTer Oved of:
DATE: Dec, 17, 1979 IN BORING: 18§ 5.5 oate: D=c. 20, 1979
T PLATE B-37



LOG OF BORING NO, 5
HL&F ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TvPE: 3" thin-walled tube & 2" split-borrei Location: N &71,000; E 3,277,000
£ |~ |YNCRMINED SHEAR STRENGTH. TONS.SO FT
t . el T 1’_ ———— a.&
. =) ﬂ w L .2 o4 ohE G0 o L2 T -
T ba g DESCRIPTION OF MATERIAL | & |23 e : : g
o e |§I § | o= | PLastic wWaTES LIGLUE o
w w2 2 |EZ LIKT EONTENT, % LM T a
o , J |5 B L LE T L L —— -+ 1
SURF. EL: 515,2 o o 20 36 40 10 60 70
o'l Tan fine sond |
1 -with roofs to 1’ !
- 5 Tan ond light gray sandy clay 24 i
.t -tan and light gray cTa}fE}' sand | i :
below 7' 34 : 5 : !
Tan and light gray stity fine sond 40 | I I ! !
with siity clay pocken T ! ; —
1 ! _|__'
| ]
Light gray ond tan sandy clay :
25
- E D_
N\ Interbedded tan, light gray and
| groy clay and silt
o5 | el @ {95
Interbedded light gray ond gray
lay and ligh Tty fi 48
clay and light gy sitty fire
sand
-&—-T— =—t= 36
48 |
! |
-very stiff with Ferrous seams od——d- |4 -¢’@ il &7
at 43.5' "
Laminated dark gray silry clay | ;
nd light ilt .— i
ond light gray sil 75 | |
COMPLETION DepTH: 50' . DEPTH TO waTer - Caoved gl
DATE: Februory 19, 1980 + TN BORING: 4 4o 10,01 DATE: Feb, 27, 1980

MeCLELLAND PLATE #-3F



LOG OF BORING NO. 5-7
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-borrel LocaTiON: N 472 000; € 3, 277 000
' o | |UNDRAINED SHEAR STRENGT=, TENS S FT
w o c | F I —
. ﬂ ul L oL 04 08 e .o 1.2 L4
z g DESCRIPTION OF MATERIAL | & {&a A '
o = e | 5| PLasTie WATER LiCUID
:..:IJ o a 5= .'_,ITF:!T CONT.E.\"_*}:. LM
o oy
: /. SURE EL: 523,41 5 |7 10 2 30 40 s e 7o
I Tar fine sand FI i ‘ by
— 7 =silty and below 2! ! ;. | .
: b
- 5 II' '? ! 1 ! I i
] . : : ' I
_ E 13 i | i
': 17 |
FO :
Rate Very stiff light groy and red sandy ; I |
15 A0 clay with sand seams and !
. pockets . ;
Very stiff gray clay with silty !
fine sand s2ams and partings i |
L 20 and Ferrous seams : B
i
:[;1-.\_ Laminoted light gray clay and i
L o5 I tight groy sondy silt S
=sond below 24_5 [ . |
Very stiff tighr gray cloy with i !
rumerous sand, sondy silt and ! &
[ 30 sty sand seams and partings
! I
L 35 - , B
F—— 15—t
- 40 - - :
F 45 >
N o=
_____ Q\ .
- S0 N,
[ L
COMPLETION DEPTH: 48, 5'
DavE: May 27, 1980 }

]
E

SCLELLAMD PLATE p-a%
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LOG OF BORING NQ. s5-3
HLEP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TyeE:3" thin-walled tube & 2" split-barrel LocaTion: N &70,000; E 3,275,000

OEPTH, FT

SYMAOL

SAMPLES

surr, gL 478.2°

DESCRIFTION OF MATERIAL

r

Brown and ton silty fine sond

BLOWS PER FT

UNIT DRY WT
LBAES FT

UNBAAINED SHEAR STRENGTH. TONS/SC FT )
_—1F_ 1
9.2 04 06 OB D 1T 4

! L ]

FLASTIC
LIMT

WATER
CONTENT %

-#200,%

Very stiff light groy and tan

sandy clay

-light gray below 8

-with silty fine sand seanms

below 7!

26
32
35

Intermixed light groy and brown
sandy cloy and sandy silt
—witn sandy clav loyer at 14!

&5

107

parings

Tan sandy silt with silty clay

32

seams below £2

silt, 44! 1o 47"

Light gray und tan fine sand

-with sifky cloy partings below

—with gravel, 3&.5' to I8

-with silty cloy pockeks and

-intermixed gray silty clay ond

-interbedded han and light gray
tine sand and silhy clay,

|

5 1

;;r5f-f 1l

47

talh
63

PLATE

BE-40a



LOG OF BORING NO. 5-3 {contirved)
HLAF ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
i E | [UNDRAINED SHEAR STREMGTH, TONS.SG FT
L | 4w e | ¥ IS A— 2
. & _l..; w [ 0.2 wua OF N} Lo 1.& 14 o
T ;‘ a DESCRIPTION OF MATERIAL a z= . 4 L L L o
n 1% |F 2 | 5| PLasmc WATER Ligunp | W
o wo =4 z- LIMIT CONTENT, % LikE;T L3
= - |5 +--—— B + !
w it 26 30 40 30 5O 70
Light gray end ren fine sand ]: |
| =interbedded sand ard silty : ; r
clay, 47 to 52 & : ;
-35 ~laminated dark gray silty clay ' : ;
N and light gray silt, 52.5° [ | |
il I “ .
~with laminated sitty cloy and : |
silt searms, F9.5' ta 427 Fo
?5}," b I v
- 65 ~with clayey silt partings,
65.5" 1o 7'
?’ LE}
75 5
~with silty clay pockets below
71! |
75/3" !
L 75 ;
| i
7550 1
- 80 / .
i
Ref/5"
L 35 :"
i - ~laminated dork groy silty 75/4"
%0 1 cloy and light gray silt,
B?' to 92.5'
' RE'F;" 1l
B ?5 ".: + i
A —gray with cloyey silt partings _ I
1 |
R below %6 Ref /4"
1000
— 1
[
COMPLETION DEPTH: 99 DEPTH TO WATE aved at:
DATE: Feb. 20, 1780 N BGRING:QQ’R 28.0"  pave: Feh, 27, 1580

MECLELLAND FLATE =-4(¢



LOG QOF BORING NO. 5-4
HLEP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
Tyee:3" thin-walled tube & 2" split-borrel Location: N &71,000: E 3,278,000
| |YMBRAINED SHEAR STRENGTH. TONS/SC FT
ol P « | = e oT— ®
fe] ﬂ ] b 'D..-’. 91.4 [+ ) Q.8 1.0 Yl 4 )
i R ¥ DESCRIFTION OF MATERIAL & |1Z3 . : S
a | F[= wod T~ | PLasTIE WATER Legu, s |
o L |= ¥ = LIMIT CONTERT, % LINT L
= ? \ 9 S e ———— B + !
SURF, EL: 313.5 @ 0 20 30 40 50 kO 70
i Brown fine sond I |
; -light gray, 2' to 4 ;
-wet at 4' ! |
5 ~tan, 4' o 7' 13 :
-stiff sandy clay, 7' o 8 25 !
3 -red, light sray and ton be|ow ?
Feliiil e “w L |
=silty fine sand, 8" to 12' ,! !
-cloyey sand below 12 ol t -
L 15 |
lominated light gray and brown i
. . 22 i
L o0 silty clay and silt
Interbedded light gray and tan - 1
silty fine sand and clay L
48
f-— -1 47
i .
|
-cloyey sand with clay seams od ==t p : 40
and pockets ot 40" |
1l Light gray ond kan silty fine sand !
P with silty clay partings
TEL 75/6"
b 50T i
2 |
[
COMPLETION DEPTH: 4%.5' DEPTH TO WATER Caved ak:
DATE: Feb, 19, 1980 IN BORING: 5,2 7.8 Datg:Feb. 25, 1980

M
£

=
b

cC
[+

LELL&ND
THEERS

PLATE B-41



LOG OF BORING NO. 5.5
HL&P ELECTRIC GENERATING $TATION
LIMESTONE CCUNTY, TEXAS

TYPE: 3% pim—walled tube & 21 split-barre| LOTATION: b &72, 000; £ 3, 27& 000

— UNMEGAAMED SHEAS STRENGTH. TOMNS 'SSFT
- Loz —_—
-l g |5 I 3.2 b4 CE€ 08 10 Lz 14
= L T DESCRIPTION OF MATERIAL i L ; : :
o z = n w8 PLASTIE WATCR Llayio
t w |% E [lRa LIst!T CSNTEMT, % LIWIT
) 9 1=
B 4 u—:: = Frommmmmm e e +
SURF. gL: 2, 0= ¢ ¥ 4% m¢ &6 TC
Tan silty fine sand P | !
5tiff tan and red very sandy clay ; @@_‘ i
with ferrous rodules F @ |
~with cloyey sond and clay f ;
i |
pockeats, 4' to & | i (68—}

~light gray and ton below &'
~very stiff below &'

Light gray ond tan silty fine sond f ! I
-cemented ot 13' :

~with clay pockets below 18? 75 /&M
-with clay seems, 18" to 23",
33 to 43.5" ond below 48, 5"
-slightly clayey to 28' and
38" 10 43.5° 75/4" f

20§

5 25 ..::-:

- 30 31

~white and very silty below 36"

- 40

- 5041

: 62 |
L 45 §
~-f1§ 57 j '

COMPLETION DEPTH: 50"
DATE: May 25, 1980

Bl PLATE B-47



LOG OF BORING NO. 5-%
HEAP ELECTRIC GEMNERATING STATION
LIMESTOMNE COUNTY, TEXAS
TYPE: 3" thinewalled tube & 2" split-barre | Lotation: N &6E, 000 € 3, 27%, 00O
£ | |UNDRAINED SHEAR STRENGTH. TONS/SQ FT
— __O__ B
“13 g = it 0.2 04 085 DB LD 12 14 E-
= | & |g DESCRIPTION OF MATERIAL | & [&= —— S 5
EfE -] v TS| eLasTic WATER QUi o
5158 A R I G
SURF, EL* 479! { opprox. ) z | w20 30 40 50 so 10
5tiff brown cloy with silt seams | @ ! | f .
ond pockets _|L__.f__ S % =33
— -tan below 3.5 R
L 5 | A ', e B
| 1 | 1 %
Laminated tan ond light aray silt, ti-—7-T Bl E7
very stiff silty cloy ond clay . i
10 | -brown below 8' —]
l 1 i
L 15 ! ) |
_ ]
N\ Very stiff brown clay with silt !
a0 N E partings 37 A s ?1
Laminated brown clay and silt
- 25 \ ) B/ : :
NN '
Ty .\.,Z o |
\ ~with sandy silt partings i : '
bﬁ’ﬂw 32 i i f |
| 35, . E ?5‘(‘]] +r-4-—-4 20
N\
.40_” B 75/7" :
N
Yy | A 75/11" i
\E 75/%" &
50-§\ ‘ S /
_-\
[
DATE: Nov, 10, 1979 IN BORING: [y 8.5 pate: Nev, 15, 1979

T PLATE £-43



LOG OF BORING NO.S-7
HL&P ELECTRIC GEMERATING STATION
LIMESTONE CCUNTY, TEXAS
TYPE:3" thin-walled tube & 2 splirbarrel LocaTion: N 669,003; E 3,27%,003
~ ) = ; UNDRAINED SHEAR STRAEMGTH TONS/SO ET 2
';:‘. g | il B~ G2 D4 D6 98 18 1z s =]
e DESCRIPTION OF MATERIAL | = 2= ' . - : =
o = 1.1 4 - FPLASTIC WaTER (= H o
wo| @ ld (g3 oiwr COMTENT % LMt *It
B ' = = B B i e i
SURF. EL: 488,7 ®© 0 30 4 so s 70
— rown silty fine sand with roots | —i ] -

Very shiff gray and brown sandy ' é e
cloy with roots ond gravel ! ;
pockets | | ———f—]

Leminated tan and light groy silty ! | i '
clay and silt : i |
-with sitty clay pockets to 8,5' ; '[

. ~with ferrous nodules and stains i ;
“ to 241
1k ~with silt loyers below 14 :
20 ) 3] {
E
S ~with seams of lominoted groy i
- 25 clay ond argonic matter below
- 24
b
30+ N 45
NN . :
'\1 -with silty sond partings below G
ELE 34|
A f
N '
I
a0, 48 :
-with reddish brown fine sand
[ 45 layer ot 43,5
M
1 i
e 47
COMPLETION DEPTH: 50 DEPTH To waTer Caved =.
DATE: Now, 14, 197% IN BORING: Dy nvﬁ, at: 0aTE: Nov, 28, 1979

MEZLELLAMD
ENGINEERS

PLATE A-44



LOG OF BORING NOD.5-8
HL&P ELECTRIC GENERATING STATIOM
LIMESTOMNE COUMNTY, TEXAS
TYPE 3" thin-walled tube & 2" split barrel LDTATION: by 670,000; £ 3,279,000
£ [, [UNDRAINED SHEAR STRENGTH TONS/SG FT!
— L i a
w | ﬂ &« ‘T-'__ —_—— a-:
. c |4 w e D2 Q4 RE QB G 1.2 1.& =]
= 2 |z DESCRIFTION OF MATERIAL =g . L . L . —_
a | |2 ¥ |oz] erasme WaTER WETTLI By
T T T IE%0 Ot CONTENT, % LiMIT *
o 3 g F—m e mm——— P + .
SURF. £L: 489, 8" @ 10 20 30 40 86 e0 70
——‘-f. A Brown silty fine sond with roots [ ' l :
: ': M Yery stiff red, brown and light | |
gray sandy clay | | Gty |
-with roots to 7' *..'...__'._.__,..i_ ! 5 &
. \ ) | | b‘—l-—
-with light gray silty sand _ ﬁb:_
pockets at 83" K
[ '
_ | L
—-f Light gray and tan siity fine sand ll
B with cemented sand seams '
~with brown sandy clay seams to
2
~with silty clay layer at 20 59
\-\": Laminated light gray and gray . I
ENER sttty clay and siht with siity
[ 30 :Nng fire sand partings a7 ‘
Tan silty fine sand with clay seams I
and partings T -+ 2%
!
-light gray and brown, 39" to 7
425 I
-fine sand below 39
-7 r
light gray below 42.5 73 fgu
75/8" | |
COMPLETION DEPTH: 20 DEPTH To watsr  Caved of:
DATE: Nav, 186, 1979 iN BORING: 32.8'  R33.8 DATE: Nov, 28, 1979

SATHE PLATE R-42



LCOG OF BORING NO. 5-¢
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPED 3" thin-walled fube & 2" split-barre) LOCATION: P &71, 000; E 3, 279, 000
UMDAAINED SHEAR STHEMGTH TOMS SO 5T

—
IS =
: | in [+ ;r-
-] e |u W T2 04 06 DE 1D 13 |4
Zl e |Z BESCRIPTION OF MATERIAL & 4Z= . ' . : : :
a | £ |= w5 | PLasTic WATER LIZUID
w i }3 x |bo CIWIT COMTEMNT, %, LImMIT
& o | =
. ' = = B bl e em =+
SURF. EL: 500,3 @ 1L 20 %M 48 5 En 7o
Tan silty fine sond | L
~fine sand below 4' 14 | | [
| ' L
Light gray, tan and red sandy clay 55 4|
; |
Light gray and tan clayey sand ,1 I
S L with vertical sand seams ' :
Very stiff light groy, ten and red
sandy clay withsand seams and | 4¢
pockets [
& -
White silty fine sand with light
groy cloy seoms

—numeroys clay seams, 28' to

33" 41

-ton ond light gray below 33 61

-tan, 43" to 48,5 ond below .
r 750
49! f]

ah 5 75
5 sﬂ.f:i_:'l!:w ]

F :‘_: 'Z light gray, 48.5" 16 45 10" ' i

COMPLETICN DEPTH: 4%, 57
DAvE: Moy 26, 1980

PR aLE AN PLATE B-d4



. LOG OF BORING NO. 5-10
" HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-barre| Locamion: N £72,000; £ 3, 279, 000
] = |, [UNDRAINED SHEAR STHENGTH TONS/SQFT| |
S o R s
zZ 2| DESCRIPTION OF MATERIAL | = |&3 S L
& = |3 £ |on| PrasTc WATER L. QUi
o L e b= - |'_|r:-'|:‘!' CGNL"_NT‘}" i,_.'$|"'
._J ------------------------
SEAF, ELt 521,71 B )= o 20 % e 50 o 7o
Light gray fine sand |
[ s | Very stiff red and light gray sandy 10 ;
clay with clayey sand pockets ® g
— and ferrous nodules , . : !
o FEIEY Ton and red silty fine sond with | 27 .
g sTlty clay pockets
ST -tan and fight gray below 117
I ]E #
et J
FLITY Lamingted and interbedded tan -_ T
L 50 silty fine sand, brown clay and| 47 ; -
NN silby clay
-2 5 " |
Laminoted and interbedded gray
L 30 !_ clay, light gray silt and sillky 49
£ha fine sand with ferrous stains
] :
j ,-'
58
|
Tan and gray silty fine sand with
SR clay searms and pockets 75/7" ;
. d i am! I
| |
COMPLETION DERTH: 4"?.5' OFPTH T WATER Cowved at:
DATE: Dec, 1%, 1979 IN BORING: 33.0° 47,3 0aTE: Dec, 20, 1979

MECLELLAND
ENGINEERS

PLATE B-47



LRI I |

LOG OF BORING NDQ. 5-11
HL&P ELECTRIC GENERATING S5TATION
LIMESTONE COUNTY, TEXAS
TrrE: 3" thin-walled wbe & 2" split-barre| LocaTion: N 673,00  E 3,279,000
N E b |UNDAAINED SHEAR STRENETH TONS.SQ FT) |
i i m 3 —_— &
J:} o [u e D B4 0B B LT 2 L4 o
= 2 o DESCRIPTION OF MATERIAL oo k= i - = — S
N = |3 n =~ [ PLASTIC WeTER CiGusr o
L i | X g =@ LERET COWTENT S Lk~ -
= S|z oy S S
SURe. EL: 220" {approx.) o v 2d %M 40 50 gD 7O
Light gray fine sand ! [ | i : :
—with roots 4o 1° = ! . | ! : _'
Red and gray sandy clay le . 5]
Red ond light aray fine sand . i | F
Very stiff red and gray sandy clay o 1 + i id | 36
' !-$-H:E—l-
i l o
~with ferrous stoins below — i i T
10, 5 | n n
[ nterbedded red and light groy ; L‘ | i
fine sand and light grav clay tr=04 | 47
| .
-with loyers of lominated sandy '. ! 70
clay, cloy and fine sona 72 &+~ ——
below 78" i ‘
-aray below 23 .' : _
7 +o—+— 4 |$-»i3—r- 5é
o R S L 78
3| He{—H | |75
Very stiff brown cloy with fine ! j |
] sand partings 50 | o IS N g S v} 29
3 K Interbedded light gray clay and |
NN tan silty fine sand '
: fz =with siltstone partings below | 49 :
- A0 el i
B 3¢ |
- 46 4
r
L 50-
COMPLETION DEPTH: 40 DEPTH TO WATER Caved at:
DATE: Nov. 9, 1579 iN BORING: 4 ot 2%, opare: Mav. 11, 1972

MECEELLAND
EMCINEERE

PLATE B-48



LOG OF BORING NOC. 5-13
HL&F ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-barrel LOCATION'N 447 000; E 3, 280,000
[ | [UNDRAINED SWEAR STAENGTH. YONS $Q FT] R
- 5 —_— ?
- E,-.' % Eu - L2 o4 08 65 LD L2 14 o
Zlao g DESCRIPTION OF MATERIAL | & |&3 e L -
o X |= L = | FLAETIC WATER L:Quib
FREE x o LitIT CONTENT, % wIMiT ?
! e e W mmmn +
SURF. ELT 453.8' B > 16 20 a0 40 $D 60 70
:":'::"Q Brown cloyey silt with roots ! . I i
) Very stiff red and gray F*Qr--l-
[ 5 sandy ¢lay b ’
-with roaks to 7° P
~damp at 4' -
- i
-sriff at 5 .é_
| 10 - with clayey sond pockels below
7! i
_l-wfﬂ"t ferrous deposits ot 8
BER nierbedded brown silhy clay and 1 :
light gray silt '
L =04t -brawn sift fayer at 20° 32
-with groy clay pockenrs below
h '
22
\ : . |57
s =with ferrous seoms below 23
:Q ~lominated gray siity ¢lay and
brawn silt, 27' to 35°
ELRRAT 44
ONY
J -brown and light gray ar 35°
35 1)
AN
_404:'L: -interbedded gray clay, brawn g2
silt and brown silty clay at 40!
-with layers of laminoted silty
clay and silt, 43_5" ta 50!
L 45 -
i
W™
olL M 4
{Continued on Plate B-4%h)
thGimEeRs PLATE B-4%
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L' vl

sanmp Lig o

T T L

LOG QOF BORING NOQ. 3-13 icontinued
HL&F ELECTRIC GEMNERATING STATION
LIMESTOMNE COUNTY, TEXAS
£ |» UNDRAINED SHEAR STRENGTH TONS'SQ FYI -
- " : g g
<18 | e | T G2 C4 0& 8 10 12 |4 o
| =g DESCRIPTION OF MATERIAL | & |&3 - s
o E E ; x| PLASTIC WATER LI2LD ::
w | 5|2 EArs | hmiT CONTENRT. % LMt h
a a |5 rmm——— e o +
= & 20 30 ab a0 &% TG
M| interbedded brown silty clay ll ! b
- and light gray silt i | J
LN -interbedded brown silty fine ; - ! {
" 55 NN sand, gray silby clay and brown — ——
sift ar 54 |
i Gray silt 75/8" L i ' .
- 60 ~with silhtone nodules to 61,5 - -
-with dork gray silty ¢lay :
partings below 61, 5" )
[ 65 ] r : : |
N Very stiff dark gray silty clay :
] :: with silt partings 75/9" S
70 :
M|
j T8 nterbedded dark gray silty clay | :
75 VBT and gray sandy sitt ;
Ay i
[ ag LE Gray silty fine sond with dark 75/5" 1.
Al gray silty clay layers, seams ; !
._.l Yol and pockebs i
‘: 1 l: 1: 1
- 85 LFEE ; |
"—!.‘: i ! I i
— i
T ~intermixed with dark gray 75/5n
- 90 - sitty clay, 89 to 997 .
- ?Sﬁu
F251:
: 75/4" |
1005:;
COMPLETION DEPTH: 99.5'
BATE: Dec, 7, 1979

MLSLELANS PLATE B-4%C



—

P IR I N WP

LOG OF BORING NO.5-14
HLAP ELECTRIC GEMNERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:Z" thin-walled tube & 2* splitborrel LOCATION: N 668,003; £ 3, 280,003
{ — |, |UNDRAINED SHEAR STRENGTR. TONSSQ FT
- " b —y— ®
» 3 Ly il 0.2 o4 48 BH 1D 1z La 8‘
ez DESCRIPTION OF MATERIAL | & | &3 : A — 2
o = |= o T | PLLsTIC WATER —igurh
w in |2 E I ] LI CONTENT % LIM:T b
= “ = B S - + !
SURF, EL: 446,9" = 0 20 3 M0 30  §0 7D
L[ {8 Brown sondy sTit with cloy pockats) | Ir i
roots and gravel | & < : :
: SHff brown and red sandy a 2 ¢r-:--
- D clay with raots el :
~very stiff brown and tan below b S -
_-.-.-_._,I .4' | H ¢ | L
SN Laminoted brown and light gray [
silty cloy ond sflt with fine !
sand partings
15 '
:: 48
Al -tan below 21°
\ R
N
L 25 4
N [
\ )
- 30 Groy silt 7510
\ Laminated gray and brewn clay,
siit, and sitly fine sond
- 35
RNL S
08
L 40 &
:\\i -with clay fayer at 44' 100 4 ——4 -4 i
- 45 4 : 48
Jé: g
FLfs Groy sondy silt, with silty clay 75/
- 50411411 pockets f
i
COMPLETION DEPTH:49.5' DEFTH TO WATER Caved at;
DATE: Nowv. 146, 1979 IN BORING: §_5' 49" paTE:Nov. 16, 1979

S PLATE B-5C



LOG OF BORING NO. s-15
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2 split-barrel LOCATION: p 669,0003: E 3,280,053
r |, [UNDRAINED SHEAR STRENGTH. TONS.3C FT| .
- —_— e
“ |2 |8 = f"i D2 04 06 0F L0 12  iaé o
| = g DESCRIPTION OF MATERIAL | & [ga l e S
a = E] ur - | PLasTIC W aTER Ligurp
w | F e ¥ ofee CINIT CONTENT, & LMt %
o v 3 z B . - !
J SURF, EL: 476,5' = |2 R 26 Yo 40 s¢ €0 T
& Tan silty fine sond with reots | I —— :@._.,
Very stiff ton and red i P
sandy clay with silt packets i g S
-with ferrous nodules and ! L
siltstone pockets, 6' to 8,5 ! ‘ o .
-brown and gray belaw 7 i | | |
Laminated [ight gray, tor ond gray ' ]
clay, silty clay and sitt '
kR I
L 2.0 - 38
w1 | |
25 :
3 |
—gray ond brown below 28"
[ 30 66 '
35 \
_40-7 ' f 65
;
~with clay, silty clay and silt
45 1 l layers, 447 to 50
H
i 58 |
L S0 e - — ——
- (Continued on Plate B-5Th) |

PLATE B-514
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LOG OF BORING NOQ.S15continued)
HLEP ELECTRIC GEMNERATING STATION
LIMESTONE CCUNTY, TEXAS
- UNDRAINEG SHEAR STRENGTH, TONS SO FT
_ < s | HEAR STRSNGT! .
“ g |4 W (=5 D02 04 06 0B 0 1z 14 |G
z |2 & DESCRIPTION OF MATERIAL | & &= 1 .« ' : S
c | E |= v | 7S plasTic WATER LIguic
wo{ & |4 A el | it CONTENT, % LIk :lf
o 2 z | Ao e +
020 38 4 BG €0 7O
Laminated [ight gray, tan and gray i i P
elay, silly clay and sils ' :
~brown fine sond loyes ot 53, 5' | ,
it [Laminated ond interbedded brown |
TEI® ond tan Fire sand, silt ond silty 75/9" ' :
clay 1
-gray and tan, 62,5 tp &&4,5'
=gray, brown and dark gray 75/6" i
belaw &%
Sray siity fine sand
Gray .c!uy with light groy silt 75 fom
partings
Gray silly .fme sand with silty 75 /gn :
clay partings |
7 ﬁll
-gray clay with [ight groy silt 25 /10
partings at 24 _5' ( !
| !
?5}(’?" i
COMPLETION DEFTH: ] 00 DEPTH TO WaTER Coved of:
DATE: Nov, 17, 1979 IN BORING: 24’ 35,4 CATE:Now, 18, 1979

MECLELL
EMging

anND
Ema

PLATE B-51%



LOG OF BORING NO, s-1s
HLAF ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:ZY thir-walled tube & 2" split-barre| LocaTiON:-N 470,000  E 3, 220, 000
| = | [UNDRAINED SHEAR STRENGTH TONS/SS FT
e oo |e e | Fr — o S
- oo W w -l DE 04 L& 8 1.0 [ L& =
- | e i DESCRIPTION OF MATERIAL | = |23 - - g
a | = £ {5 | PeasTc waTeER QUi o
s | = e R e LA
) SURF, EL: 494 (opprex.) m | = o 20 38 a0 S0 o 10
QS tan silty cloy i ’ y : :
~brewn fine sand to 1! +T@_ - o ! >4
: |
[ 5 ] Very stiff tan and gray clay with 4'; e o 1%
[ ] silt portings ._.‘;.__.___:_4_ S—w| 75
N\ ; >
Very stiff light groy ond brown o ‘i‘—L_‘“‘"‘*‘: 2 g2
r 10 \ clay with numerous silty clay ‘ : ' ! T
I and fine sand partings and i
seams i | |
e | |
i
| .
35 ! :
- 20 | : s
(55 | l-;—---— t+ 73
P
74 L]
-fine sand, 32' to 33’
Light groy fine sand with clay | :
seams and partings 75 /5" » 17
35
|
‘ 1
75/8" s i7
|
— |
E
| |
LOMPLETION DEPTK: 50! ODEPTH T waTer  Caved at.
DATE: Moy, 10, 1979 IN BORING: gz £ 45 o0 DATE: Mew. 11, 1979

MECLELLAND PLATE B-52



LOG OF BORING NO, 5-17
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:3" thin-wolled tube & 2" splitsbarrel LoCatiON: N 470,963; E 3,280,003
£ |, |UNCRAINED SHEAR STRENGTH. TONS, 80 77|
- —_—— *
L | o0 [~ ;l— -
. = w > L 4: Ca4 OE 08 [ K] L & o
I g o DESCRIPTION OF MATERIAL i =t : . . . 4 ﬁ
o = |z w | BLASTIC wAaTER Ligsin
u f E g to LIKIT COKTENT, % LIMiT %
& , A F-—mmmmm e ® - + !
_ sURF. £L7 500.6 @ 1o 2o 30 e ST GG TO
.;;":-:'} Brown sifty fine sand with roots : I ! : i |
HH 2 | : ; :
[ ; Very stiff red and light | I |
ol gray sondy clay i i
Py silty fine sond loyer of 7.5 , i R ‘*’T"
+LHE interbedded and laminated light i ® ‘$“‘i‘*
\ agroy silty clay, silt ond sTlty _ |
fine sond : | i
a1 ‘ |
-:1.:'5
£
b
|
Iy 33 I
\\
S |
B2 [t Light gray silty fine sond, with 75/6" ' ! |
i F sitty ¢lay partings and pockets .
L ] :
1 -[
: 1 :
FEss : 1
e ‘.J f
HIER 74
]
b |
g3 B !
:-.:r'-,.:. 1I
Lamirated groy, light gray, and_. , .. ' i
4 i 3| ' . il ?-:‘f]‘j” 1
Tred clay, sily clayrand silt -
(Continued on Plote B-53b)

CLELLAND FLATE B8-53c
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LOG OF BORING NQ. 5-17 {continued)

FAL&P ELECTRIC GENERATING STATION
LIMESTONE CCUNTY, TEXAS

£ |, |UNDRAINEDG SHEAR STRENGTH. TONS/SC FT
t -t L ir ib—l }E
o | I 0LE o4 P8 OB LD 12 14 8'
= | 2 |7 DESCRIPTION OF MATERIAL | & (&=} .0 ™ - 19
. E = i ~ | PLasTIC WALTER Liguin *
w 1 ¥ | b= LIMIT COMNTENT, % < MIT
Y e . F
= |5 - emaaa B -
= 1020 30 40 f0 60 To
Laminoted groy, light grﬂy,'und | D |
red cloy, silty cloy, ond silt '
o Ton fine sond with silty fine sand
- 55 fh layers |
] -with clay pockets to 71.5' i
75/9" | o
60 {ii
.I I
L &5 |
75
L0 |
- ?5((5“
- ?5 e r
- ]
7579 !
B0 ¥ !
i
I 17 [
83 |
: -with arganic matter and troces 46
" S0 of lignite below 89,5 :
' s
—intermixed very stiff brown
v silty clay end cloy at 22" 75,/8n
~with silty clay partings and l
oot ferrous steins ot 99" 75/5" {

COMPLETION DEPTH: 100H
DATE:Nov., 20, 1979

GEFTH TO WATER
IN BORING: Surfoce

Coved ot: Reodupen completion

33!

DATE: MNowv, 20, 1979

MECLELLAND
EMGINELHSD

FLATE B-52h



LOG OF BORING NO. 5-1B
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
Tree 3" thin-walled tube & 2" split-barrel Locamion: N 671, 963; E 3,280, 003
5 = |, |UNDRAINED SHEAR STRENGTH. TONS ‘SO FT |
A I r [ F. e ®
. ) ﬂ ] 3= .2 L4 bE 0.8 ] 1.2 l.& Q"
£ i - CESCRIPTION OF MATER|AL o EE : . . : =
o Z =z g ~ | PLASTIC WATER LG o
L n |21 g ke LimT CONTEN™ 85 LiMiT :IE
o - |3 +-— - .- +
SURF, EL: 497 &' a |3 & 26 30 40 so €D 7a
1 i | ;
Brown silty fine sond with roots i
Very stiff red and light gray sandy s 9
clc}.r ] 1 I ;%——1 :-r-
Light gray and tan silty fine sond ‘ I
; !
-with silty clay and silt seoms :
and ferrous stains below 14° i
62
H
- ~brown below 24" [
25 *'
?5({' 1"
~with layers of laminated silty
clay and fine sand, 33.5' to
[~ Ty 36.5" and below 48"
. 7510 ]
—fine sand below 44
l
;
55
I "
P
COMPLETION DERTH: 50 DEPTH TO WATER Cuved ut
DATE: Nav, 20, 1979 IN BORING! SJF DATE: Nov. 28, 1979
LSRN PLATE B->4



LOG OF BORING NO. 519
HL&F ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPEZ" thin-walled tube & 2" split barrel LOCATION: N 672, 963; £ 3,280, 003
! | L |UNDAAINED EHEAR STRENGTH, TONSSD FT
- " z & .
P -l i 9.2 G4 08 08 LG Lr .4 :;-
Z iz s DESCRIPTION OF MATERIAL | & | &3 T i S g
& = |z F |~o| FLaSTIC WATER Tiguen o
s o == LIMIT CONTENT, % M. %
= ol S|z SO S —— + '
_ SURF, EL: 4£RB.5! = 0 20 3D 49 SC  &D 70
] Brown silty fine sand with roots | I : I
P Stiff red and light gray sandy cloy & | :
with Tools & <+
| g ,Eg,:- | 1
™ Very stiff brown silty clay with i L
"\: light gray silt partings I al.:._
10 4N : =
N :
\ |
N..‘r: -with numeraus silt partings
[5 -:\ ond seams below 14" I
\ i
‘\, -with dark brown cloy seams
:: ot 18 :
L 2_|:| ]
\‘\
I,
1 Laminated very stiff dark groy P_,
F 25 N\ silty cloy and light gray silt !
?5,”3" !
|
|
|
-with clay ond silt layers below '.
35
75,100
Tan silty fine sand withsilty clay75/5
ond silt seams ond pockets
?’5’;' a
(Continued on Flate B-55b)

PLATE B-55q



LOG OF BORING ND. 5-1%continued)
HLAP ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
E |, {UNORAINED SHEAR STRENGTH. TONSSQ 71| .
- " i —_———— .
e |u L5100z o4 o6 o8 1o 1z e o
z | @ |g DESCRIPTION OF MATERIAL | & [Eob. o 0 : : &
c | |3 I If PLASTIC WaTER -TOT] B Y
w @ |3 o |23 L M T CONTENT %, LM A
& 3|2 R [
= I T - T
:]. T3 | Ton sifty fine sond with silty cloy ; D i
Hbr | and silt seams and pockets i '
-interbedded light gray and ©
55 T brawn silty fine sond and dork ;
3 gray silty clay ot 53' |
S : i
%0 % -brown and groy below 59'  75/10" :
| | o
T 757" ' |
65 (L | :
=R 75/8" : ;
70 £ ; E
F1t: -with dark groy silty clay 75/5"
75 1L seams and partings at 74*
i 75/5"
| BG -..:_ --+.-
LT -with lignite seoms ot 84' and  75,/gv :
a5 TEEE 94 1_
SEFad | ~with fine sand loyers below 84! : b
dHa 75/4n ‘
90 $H1 i
Fhe 75/3" :
o5 FIET !
§ AL RE'F'J:B'“
F100
COMPLETION DEPTH: 99" DEPTH T0 waTER Coved of:
DATE: Nov, 26, 1979 iN AORINGI38. &' 51.,6'  DATE: Npvy, 28, 1977

W 2SSk T PLATE B-55k



LOG OF BORING NO. 5-20
HLE&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE 3" thin-walled tube & 2" split-borrel LOCATION: N 474, 000; E 3, 286G, 000
UNDAAINED BREAR STAENGTH TONS. SC F7

— t 5 ———
W 1 " r ;n
o fu il 02 04 0E 08 L0 L2 L
z g L DESCRIPTION OF MATERIAL £ | E2 L L : . -
o E E ; — PLASTIC WaTEA Lok
(1] 1] A - LImarT :ONTENT,,“."'D LIMIT
= . Sz o S e
. SURF. EL: 452.2 o W ED I 40 S0 8D 7D
j Tan sty fine sand with reots i
ARS :
_.__\ Very stiff [ight groy sandy clay *
5 Py with ferrous stalns ; 5
SR Ten silty fine sand
~with ferrous nodules, &' to :
oINS ¥ g.5 20 —
[ -l -with clay pockets below E.S'[
Very stiff light gray and tan
clu},r 2]
L |5 - -with ferrous nodules to 23° '
~with sandy silt partings, 15"
to 18 !
~with sandy silt seams below (&—
- 20 15'
-with sondy sHtpockers below
SRk 18
L 25 .ﬁ-\ ~dark brown, 18' to 23° P
N J} - lominated black clay and
AT “ghf aray E.H'I'}-' sand, 23° ko
28" and 43" to 44° -
ION -black below 28
=with rumerous silty sand
seams, 33" to 34 :
B -
|- 35 -
}
I
PYy 12—
~with some pyrite crystals,
1+ 43! o 441 B
- 45
\ IS
~ 50-\\ '
)
f

COMPLETION DEPTH: 47,0
CATE: May 23, 1980

YLenaEens PLATE B-56



LOG OF BORING NO. 521
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled hube & 2" split-harrel LOTATION: N 865, G00; E 3, 281, 000
= |, [UNDRAINED SHEAR STRENGTH. TONS.SG FTI |
L ou e -
g |u x f: B2 &4 A& BB Lo 1.2 1.4
z 2 |z DESCRIPTION OF MATERIAL & rEa ' : : ; .
o w |2 g |-z | PLasTIC WATER LIGLUD
=1 Rl I L
sURF. £1: 470,17 |7 b 2 30 40 S &0 70
Very stiff brown silty cloy with ¢ L, ! | |
ferrous nodules r 1
~brown silty fine sand with roots & -
F 5 1 to 0.5 . 5
b ——
: ﬂ@'—h—
Wy Interbedded very stiff gray clay, _f | ]
light gray silty cloy ond silt VT
with ferrcus stains
s =
25/
- 2 0 1 /
i
X1 .QF B> ]
N
Light groy silt with silty cloy "
[ . i seams 75/T1
\ J\\I Laminated groy silty clay and
L Yight gray silty fine sand
' Light gray and tan silty fire sond
gFas with silty clay seams 751"
- 40 LT
interbedded and lomineted gray
clay and siity clay
[ 457 -slickensided clay at 43.5' :
-black and gray with clayey ;
sift seams at 50
7311
hED_
\
SOMFLETION DEPTH: 50 DEPTH To WATER oved at:
BATE: Dec, 5, 1979 IN BORING: 34" A7 pate: Dec, &, 1579

MTCLELLAND
ENGIMEERR

PLATE B-Z7



LOG OF BORING NOQ. 5-22
HL&P ELECTRIC GENERATIMNG STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin=wolled tobe & 2" split barre|l LOCATION: N 666,000: £ 3,281,000
E | . [ |, |UNDRAINED SHEAR STRENGTH TGNS:SC FT|
= L] s |5, ———— 0
o ﬂ| TOR RSN € Da L4 QB 10 12 L4 :
z | € |g)  OESCRIPTION of maTeriaL | & |E3 - s
a E |z 4 = | FLASTIC wATEH -Gumn ™
w w |3 £ LiwIT CONTINT % LikeT *
= # g z + - W - + '
SURF. EL: 4755 o MWOZ0 30 40 50 3 T
A Red cloyey sand withsilty fine ! [ :
b Y sand seams and roohs | : pr——
::j':;:h Very stiff tan silty clay with sandy ' ¢ " *
| 5 -“\\‘R clay ond silt pockeh, ferrous i @::
'\:h nodules, and grovel pockets and '
(seams T : - _
- 10 Interbedded tan and groy silty - | ———
\ clay and silt i 5
j I
15 NN . '
20 Brown silt with silty clay seams |64 '
and partings !
- 25 -
_{“ ‘T‘E Intermixed light gray ond gray 53
- 30 1] clay and sandy silt [ ,
interbedded gray clay aond red '
e TI silt witn siltstone seoms and
i 1 arttngs
N I l
: i
Brown silt
L 40 - s
-intermixed brown silt and gray
1 clay below 42!
P ‘\\
Iﬁa |
[ EG-J\J\ E 70 !
COMPLETION DEPTH: 50 DEPTH To watEr Caved at:
DATE: Dec, 5, 1979 IN BORING: 28, 3" 45! DATE: Dec, &, 1979

MECLELLEND PLATE 8-5¢



LOG OF BORING NO 523
HL&E ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE: 3" thin-walled tube & 2" split-borrel LOCATION: N £47 000; £ 3, 287, 000

E b WMORAINED SHEAR STREMGSTH, TONE ST FT
P a4 | = 14 %,
. = wof o 0 94 06 DB LD 13 L4
= ?'E-‘ & CESCRIPTION OF MATERIAL & (&2 . : . : : ;
f Pl E ; - PLASTIC WaTER L
ud w oo = LIMIT COMTENT, %% LIMIT
= 3|z R et +
SURF. EL: 463.2! = |7
A . 6 2¢ 30 40 80 60 70
Firm tan sandy clay with ferrous L ‘ !
nodu les & i |
-silty fine sand to .5 | I
HALp: & Tan silty fine sand ——t
—— Y, ~with numerous light gray clay : B

pockets to &'

Mo 1:': - laminated sandy silt and light |
=l aray clay, &' to B ‘
21 -with numerous light gray clay
B3 seoms, &' to 18'
15 -with nrumerous cloy pockets,
13 to 18"
-with numerous tan clay seoms
below 18 ! &

20

.

Very stiff light gray clay

- 25 -with numerous tan silty sond
seams and partings to 28.5'

-with ferrous stkoined seoms and
depasits below 28,5’ [

F 3O 4

._.._?__ gl —

Tan silty fine sond with light 75/10" |

r 33 g gray clay pockets
-very stiff gray cldy, 346.5° J
) to 38.5' o —
- 40 32 . :.' .
-with light gray clay seams and ley s

pockets, 43' to 48

-45"'-.i"'.

~with numerous gray clay seoms
below 48 1 —

P50

LOMPLETION DEPTH: 49'
OATE: Moy 2, 1980

a4 PLATE B-59

M E



LOG OF BORING NQ, 5-24
HLAF ELECTRIC GENEZREATING STATIOM
LIMESTONE COUNTY, TEXAS

TVPE:3" thin-walled tube & 2" split barrel LOCATION' |\ £58 000, £ 3,281,000

| L—- - UMDRAINED SHEAR STRENGTH TOMS S0 FT
—————
- J | = x| Tm ’a't_
e | W we e G4 06 QOB L0 2 14 o
= g & DESCRIPTION OF MATERIAL e [£= L L L - o
e | X 12 ¢ |ox| Peasmc WATER L | M
! i 13 £a LiMtT CONTENT 84 _IMIT *
= , : S 1z e —emmmee - + !
SURF. EL: 464.4 = W 20 10 40 SC 63 D
- - i H ] 1
Brown silt with roots : l ! ! i
Firm red sandy clay ® o4 | |
| ] f}—-—-lr

~red and light groy with ferrous

~with roat: 1o 2,5 ' : ; . S

nodeles below 3

" FES —veary shff below 5 | !
wemnd 134 | INterbedded tan silt ond gray silty C
1l clay j [

Brown silty fine sand :
Interbedded brown silt and groy |

-..\l silty cloy

N
ey ~brown sendy silt layer at 20 41

‘\\\

N

r -with clay seams ot 24' , ;
2544 | '
\
\N\:
Brown silt with sitty clay pockets 71
[ 30 and seoms f i
i i !
-with ferrous loyer ot 34
| 35
-with clay pockets, 377 to 39"
1% 63
J.]l| -sondy below 42,5

'._:-:'1:..
a5 T
¥
52 2 75/7"
oo i )

F° '

COMPLETION DEPTH: 49.5
OATE: Maow, 28, 1979

MECLELLAND PLATE B-&0



LOG OF BORING NOQ, 5-25
HE&AP ELECTRIC GENERATING STATION
LIMISTONE COUNTY  TEXAS
TvrE: 3" thin-wolled tube & 27 solit~-barrel LocaTron: N 669, 003; E 3,281, 003
[ ] £ 1. [unDraNES skEar sTRENGTR ToNS'SD 7]
- ¥ — O
- |§ i b2 G4 CE 08 10 iz s *
g e DESCRIPTION OF MATERIAL | & (&5 — : : =
E &o|a z I | FEheT CONTE m 2, T :
e T 477.3' A e
S g Browr silty fine sand I ; ' ' i . —
ok . } I e < $ '
\ Stiff brown and red sandy clay | E ' @ A
ol with silty clay pockets ond rooks S : , i $ ow
[ 3 _5??:'; . -with gravel pockets, 4' b 5 ! ! !
NI Very stiff ton and gray sitty clay ¥ R
_"'“\:'\ with silt partings and layers of | t’
L 10 Q\: taminated silty clay and silt :
:\. i
Brown silt
15 -
\:: Very stiff brown and gray silty i |
N clay with silt partings and 30
20 "\:\ pockets
L
\ -
25 NN -
F25 RN :
Py ' !
N :
Brown sTltwith gray siltstone seams .
Y 75/10" ;
- ~with silty cloy seams and '
pockets to 32,5 ,
=Yy =slightly sandy below 32.5' =
NN | Intermixed brown, gray end tan
silt and sifly clay
- 40-\.‘! -laminated silt ond silty clay &6
! iayer at 40
L
F 45 "\‘\ |
| |
N
o} ¥ 49
hE Nate: Washed boring from 50" to
20!
COMPLETION DEPTH: 50" DEFTH TO waTER Caved at;
DATE: Neov, 27, 1979 IN BORING: T2 &' 54,5 DATE: Now, 28, 197¢

SATE PLATE B-¢1



LOG OF BORING NOQ.5-26
HLAP ELECTRIC GENERATING STATION
LIMESTOMNE COUNTY, TEXAS
TYPE: 3" thin-wolled tube & 2" split-barrel LOCATION: Ny 470,000; E 3, 281,000
; E |, [WNDAAINED SHEAR STRENGTH. TONS SQ FT
- w r | ¥ I ——

: z w w | ek G2 D4 06 QB L0 2 04 §~
R DESCRIPTION OF MATERIAL | & |E= | — ' : — 18
a | |3 2 | 5| Frasme WaTER viguis |
|.I.=.1 [ & |52 I._I-I';-H'-" CDN‘.I'.ENI";- ._|_J;1_.".' L "

\ o I B L [ — l
suRs. ELi 481 .4 2 |7 o 20 30 a8 &0 &0 7o
Fi Tan silty fine sand ‘
Very stiff brown and dork gray — 4‘———
sandy cloy with ferrous nodules f é R
and roots
-with light groy sond ond silt
pockets at 7' !
Lominated and interbedded tarn |
" and brown silt and groy siity clay | !
& | i
NI.
F 20 L 45
a
b,
Brown and red sitt with clayey silt |
237 seams
Interbedded gray clay, brown silt,
BNy ond silty fine sand
- 30 ,-%_‘ s
N
]
Groy silt with cloyey silt and
- 35 .
sondy silt seams
|
?5 n I
- A0 E u"‘ll | ,:
P
!
n i.
Py i
-with silty clay pockets below |
]
L Sﬂ-
COMPLETION pEPTH: 4%7.5' DEPTH TO WaTErR Loved oh
DATE: Nov, 27, 1979 I BORING:] 2 2.3 DATE: Now, 28, 1979

SELELLAND FLATE B-&7



-t

Paa om0 ekt

LOG OF BORING NO. 5-27
HL&F ELECTRIC GENERATING STATION
LIMESTORE COUNTY, TEXAS
TYPE:3" thin=wolled tube & 2" split~borrel LOCATION: N 470, 943; € 3, 281, 003
£ §,  {UNDRAINED SHEAR STRENGTH. TONS/SC FT
" - (= o ;a& st
= i R 02 O4 46 08 10 LT L4 o
z | a {f DESCRIPTION OF MATERIAL | & feaf = & o 7 [ 07 ° 19
a | £ |2 ¢ [ 5| PLasme WATER clayin | o
w | & |3 == | oOwaT CONTENT, % LimiT ‘
2 I B A S L
SURF, EL: 494.9' « 16 36 IC 40 80 kD 7O
g Tan silty fing sond with roots
SHff light groy and red P 9
sundy cloy
~soft, 3.5 to &' g |4
~with siltstone and cloystone 8 o
segms ot 7'
Interbedded stiff tan and light
gray silty cloy ond sandy clay
15 1Y} with silt partings and ferrous
stains
\ Lominated ond interbedded tan
7y and light gray silty clay and silt |47
with black vertical shatns
il Light gray and tan silty fine sond
L 25 LEET with sandy silt and fine sond
11 layets
g -with silty clay pertings and 71
- 30 15 seams below 29
L 15 Y
BE: =%
- 40 TR
L 45 Iy
TF ?5{;‘ Il
- 501}
COMPLETION DERTH: 49, 5" DEPTH To watER Caved ah
DATE: Nov. 26, 1979 IN BORING: 34 4 44 .2 DATE: Nov, 2B, 1979

CCLELLAND PLATE r-g¢3



LA I

T

LOG OF BORING NG, 3-28
HLAP ELECTRIC GENERATING S5TATION
LIMESTONE COURNTY, TEXAS
TrPE: 3" thin-walled tube & 2" split-borrel LocaTion: N &72, 000  E 3, 281, 000
i]I . = | [UNDRAINED SHEAR STRENGTH TONS 50 :'-"."1;
2 o e e 3. — P8
o (= T e 0.2 G4 08 OB LD 1R L4 =
T DESCRIPTION OF MATERIAL | & |&3 i - S
o | E s " | pLasmg WaTER LIGiND Ry
w 13 ¥ |zm ZisT SORTINT, Y CIR %
o ot g b e il - —- !
surf, EL: 504" (opprox.) @ W20 3 48 80 &0 70
Tan fine sond with roots ' l ! i
| |
; | |
18 ' ~f |
3 + [] 1 I .
Stiff ||gnt aroy ond tan sandy s 1 i | 58
clay with clay loyers ! i . 5
=very stiff below 7" 107 | W —— = PeBee 70
~brown and groy, & o 17.5' i i
-with vertical send seams, j . ;
12.5" 1o 15,5 I G-
=tan ond gray with clayey ,
sand layers below 17,5 —+12 & : ! 37
Light gray fine sond with silty .Nn;'u-F’Ic;stic 10
¢loy seams
Interbedded light gray silty fine | 40 - - - 37
304 34 sand ond silty clay '
[ 35 B3 72 -' ,
] | i i
1 ! |
ERs i %
40 £19K : ; :
: I ! :
! |
45 - 57 : |
N ~_ |
1 !
Ty : 31
COMPLETION DERTH: SO DEPTH TC WATER Caved at:
DATE: Nev, 8, 1979 IN BORING: 4 g1 1950 oate: Nov, 14, 1979

MsGLE
E

Er

L

LMD
EmS

PLATE B-44



LOG OF BORING NO. 5-2¢
HL&P ELECTRIC GEMERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2"split=barrel LOCATION: N £72 963; E 3, 281, 003
E | [UNDRAINED SHEAR STAENGT TONSSG FT|
w a |=» z | F. — O0— S
- =3 *_‘-'_l T I ok 04 46 A6 L L2 1.4 =
ez DESCRIFTION OF MATERIAL | = |Egb——— % + & © |8
c IR E Pl o| PLasuc WaTER LIQuID 0t
r |3 & | =3 LIM|T COMTEMT, LIMIT )
a = e B s |
SURF. EL: 513.7 & 6 20 3G 40 30 60 70
Tan silty fine sand with roots
Very stiff red and light $'$_"'
gray sandy clay with sand ]g_..,
pockets and roots S
3114 | -blocky below 4' i
10 \“Q‘\ intermixed and interbedded brown
| — and Haht gray sandy clay, sili,
_ _l and silby fine sond
15 j:-‘ Interbedded light gray and tan
silt and sondy silt
Ll —intermixed silt and sandy silt
1l ta 17 60
| 20 LE W Bk
15 ~with weakly cemented silt-  70,/7"
v stone, 23" to 24°
L 25 A
1 {] ~with silty clay partings below 75/10"
F 30 "-:_:‘ a6 A
" R ".
- 35 “.
'.L".‘-_','-E i ) \
a0 FFT  -with layers of lominated silt, |72
sandy silt ond silty cloy below
iy
- 45 o
@
501 =.‘:-.'['E :
COMPLETION DEPTH: 50" DEPTH TO waTER Caved af;
DATE: Nov, 26, 1979 1N BORING: 19,4 34.4"  batE:MNov. 28, 1979

ST PLATE 8-¢5



L LU L

LCG QF BOQORING NO. 5-30
HLA&P ELECTRIC SENERATING STATION
LIMESTOMNE COUNTY, TEXAS
TYPE: 3" thin-walled tube LOCATION: N 674,000; E 3,281,000
£ |. [UNCRAINED SHEAR STRENGTH. TONS.SC &7
- —_
v 2 | = :t 0LE o4 0% GCB o 13 A
Iz |s DESCRIPTION OF MATERIAL | o |Z= e BRI
a | £ |2 wo | S| pLasTic WATER L1Quin
w | o |2 EjLs LIMI™ EONTENT, % Lin:iT
o o 2 o ommrmm———ae B +
SURF, EL: 521.7 @ 19 20 3 40 SG 60 7O
Tan silty fine sand with roots !
L g '\ intermixed tan sandy clay, sand :
:r; : ond silt with roots end ferrous |
_ stains ; I
Red and tan silty fine sand with
sandy eloy pockets {
|
| 1
Hard tan clay with silt pockets (& —
- 25 +—
1 Lominated ton cloy and silt
- SU .T\
.-35 E
i
an 1] | -with ferrous shoins ot 40
-laminated block clay and
_45_\"k light gray silt below 43 :
Q ,
N
50 {1 |
:\\
COMPLETION DEPTH: 50
DaTE: Jyly 2, 1980
- PLATE B-&¢



DEPTH, FT

LOG OF BORING NO. s-31
HLAF ELECTRIC GENERATING STATIOMN
LIMESTOMNE COUNTY  TEXAS
TYPE: 3" thin-wolled tube & 2" splii-barrel LOCATION: N 445,000 £ 3,282, 00D
E | [UNDRAINED SHEAR STRENGTH TONS'SC FT|
. x _——
g & w | 0.2 & 08 CE Lo 1E ta :;-
gl I8 CESCRIPTION OF MATERLAL & L= : L - : - . o
rll £ © o3| PLasTIC WaTER ciaus [ W™
n & Z =3 LTmIT COMTENT < LT
! . = Fommrmmm - + f
surr. EL: 483" {approx. ) = W20 3 40 %0 60 70
Very stiff red sandy clay | [
-pray fine sand tc 1’ -__'.___i,+ & 47
L U Y et
Interbedded light oray cley and ’
red sand !
® -t L 7
! |
~with stit seams below 12,5 |
30 :
I
Very stiff dork groy and tan cloy
with sandy silt seams i _|__| ® ! 52
P
i |
24 __.__'__.__ﬂ,.;_ o7
! i
' 5
Hard dark gray shaiey clay 81
~with send layers to 37 o e gy ) (g . S it
~with silt layers below 37" |’
51
Light gray and tan silty fine sond
=lost circulation at 42,5 F 24
75/10" i i
COMPLETION DEPTH: 507 DEPTH TO WATER
DATE: Moy, 12, 1979 i BORING: 1 =1 DATE: Moy, 14, 1979

PLATE B-¢7



LDG OF BORING NOD. 532
HLAP ELECTRIC GEMNERATING STATION
LIMESTONE COUNTY, TEXAS

TYPES 3" thin-walled tube & 2" split-harre| LOCATION: N 647 000: E 3, 282, 000

LNDRAINED SHEAR STRENGTH, TONS SO FT
—_— e ——
02 o4 ©6 Q8 LA i La

. Al

DESCRIFTION QOF MATERIAL

PLASTIC WwATER LIG10
LIMIT CONTENT % JIMIT

SYMBOL
SAMPLES
UNIT DRY WT
LBSCU FT

BLOWS PER FT

SURF, EL: 477,4" W 20 30 4D S0 &0 7D
Tan silty fine sand ! ’ i

‘J DEPTH.FT

Stiff light gray ond red sondy .
clay with ferrous nodyles i e
-very stiff below 5 =
—with tansilty fine sand seoms ;

at &'
-tan and light gray below 6° |
Lominated light gray cley and

light gray and tan silty fine sand ] i

Light gray silty fine sand
-with clay seams to 17"

-tan and light gray with silt
seoms below 18 73T

Yery stitf light orov clay with B ]
(25 1 numercus [ight gray and tam
silty sand seams and partings

Tan silty fine sand with light gray
clay pockehs

Intermixed light gray ¢lay and 75/10" ’
tan silty fine sand

$3 Tar silty fine sand 75/
- 40 LERY: -with gray cloy seams to 48
and 53.5' to '

59

-light gray below 48°

| 5okt

{Continued on Plate B-58b)

SCLELLAND PLATE 8-éda



LOG OF BORING NQ. §-32 (continued}
HL&F ELECTRIC GEMNERATING STATION
LIMESTOMNE COUNTY, TEXAS

= |, |UNDRAINED SHEAR STRENGTh. TONSSQ FT| |
- - —
" EI g 5 b [+ o4 06 o8 .o - L4
= | &g DESCRIPTION OF MATERIAL | & 1&3 - —_—
| E|Z v |72 pLasTic WATER LIouig
! W |Z 3 'E‘E LiMIT CONTENT, % LiMIT
= ] formmmmmam———— S +
=
> W ¥ 3% 43 86 6E TG
Light oy =11+ Fine sand I
-with clayey sand seams, 53' to !
31 53.5" 45 |
[ 55 230 [ntermixed light gray e¢loyey sand ;
and stity clay with gray clay '
pockets !
NN 55 .
- 60 -

Tan and 1ight gray silty fine sand | 53

63 ‘:: -slightly clayey to B€'
Tt 53
._?{} 1= A 2 H
5 =light gray end red w|ih_¢1cfy 510" :
| 75 FX seoms and soft black lignite
FREE seoms, 73' to 75°
L 20 75 t
F13  ~light groy below &3 f. .
FgdT: 19Nt groy helow 49 ! I
- 85 {phy: :
BEes 56
- 90 Rk
Bex =with light gray cloy pockets, ,
HiHE o ea T 75/
F 95 0T |
?5"‘#3” r
_— !
(1007

COMPLETION DEPTH: 9E.5"
DATE: May 25, 1980

¢CLELLAND FLATE B-48b



LOG OF BORING NO, §5-33
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE:3" thin-walled tube & 2" split-barrel LocaTIONn:N 648,000: E 3,282,002

E - LMDAAMNED SHEAR STRENGTH. TOMNS S5 F-
& @ x| —_—— v
t— S u o |»= 4.2 04 B QB KO LE 14 ac}
= T la DESCRIFTION OF MATERIAL & EE L 2 L . . ; X e
a | F |2 g |25 Peastc WATER vawe |~
4;' T -4 5_. LI-T_IT CONTENT, % LiMIT %3
S 15 1 e P -+ 1
N SURF, EL: 473,56 a |7 W 20 M AD S35 30
— ; .
NP Firm red silty clay # | & '
MY ~brown silty fire sand to 0.2 1 ® P :
th" -very stiff below 2 ) _
41 i ‘é}._-‘i
\:\‘ —with stlt seams below &?
\Nh.
"h.‘h‘ |
h h . Q—j—r
'hﬁ'\h‘ F T
:1“*1 ¢

Brown silt with sandy silt seams

-with silty cloy portings ond

pockets below 16,5

i 75/111
a
X 50

Interbedded light gray, tan and

brown clay, silty clay and sift

T

/.
il I .

x -intermixed clay, silty clay, 42
and siit ot 40

M Brown sitt with gray clay pockets

L 504

7 75,10

COMPLETION DEPTH: 49.5'
DATE: Neov. 29, 1979

ELLAND FLATE #8-4%



LOG OF BORING NQ. 5-34
HLAF ELECTRIC GEMERATING STATICN
LIMESTONE COUNTY, TEXAS

TveE: 3" thin-walled tube & 2" split~borre| Lacamion: N 449,000  E 3,282,000

= | |UNDRAINED SHEAA STRENGTH TONS S0 FT|
w - © ' - 3
I, = 5 ad L =] o.% .k Q.8 Y] 2 1.& d
Iz DESCRIPTION OF MATERIAL | & |22 : o
a |3 ¥ = | PLASTIC AR ClGu o
i e |G > E‘_'j. LiMiT TEHTENT % T B &
N
suiF, EL: 494" {approx. ) z | > ::r 20 3 4 8D &D +?u I
Very <tiff reddish brown ond light S
aray clay _ | j——-—-i-——lp@:'r.. g5
~brown fine sand to 1" : ’ : L e
-5 -red clay, 2' to 4' | g
N N
Yery stiff brown and light gray ' ' 20
i 10 ; clay with fine sond ond silt . 7
_ partings i
i |
15 _\ _____ + I ?3
i I
] | : 1 !
Yy 55
F 25 r i
| .
i :
[
m ' 1 1
Y -with silty fine sand partings,?ﬁﬂu — 13—

20" by 35
-gray ond tan below 30°

i :F 30

~with silt layers ot 37

007

(204 75/10" | '

Lominated dark gray and light |
gray ¢loy and siff:,‘ tine sond :}-t':::::j'+ - g;

-gray and tan below 44"

L45"_

-with brownish vellow silty
clay layer ot 44,5

504031

{Continued on Plate B-70k) ] !

MSCLELLAND PLATE 870
EmbL KL EERGS = a
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LOG OF BORING NO. 5-34 {continued!
HLAP ELECTRIC GEMERATIMNG STATION
LIMESTOMNE COUNTY, TEXAS
{ £ | [YNDRANED SHEAR STRENGTH TONS/ED 7
i R z |- - .
. o iﬁ [T G G4 0O&E OB 1D P b |
z T DESCRIFTION OF MATERIAL e |z : : i 8
o ):E i: W - B ARTIC WoTER e o
* L g cs Lem!T EONTERT, 1M
& | S |2 e Y . b
E = | 2 E0 Ao 405G €0 0
L Lamtinated dork gray and light ‘ ' :
5 ‘i gray cloy and silty fine sand |
C 1-:'- . [ N _+_ 1 6'&
P 5> > : r =
SieH ST
SRS P L T
HOER i i j -J . ! I
; N I ! ge
HEIS | ; : +i :
\ |
! |
SpEH ; ‘ |
| =0 133 75/7 : !
-very hord sholey clay, 72.5' | ‘
o 74! et . |82
FeEd | silty fine sond, 77 to 80 : ;
|
ey I i
- 85 1F '
3% Interbedded gray silty fine sand 75,727 ® Non-Plastie : 70
- O - and gray clay T ;
?5 1 .
' ?5-: - HEH ffs ;
: . L l: i I
 Joodd: 75/2" I |
—r - %
| !
COMPLETIMe DEFTH: (00" CEPTH TO WATER Coved ok
DATE: Nov. 11, 1979 IN BORING: ar a 47 pate: Nov. 13, 1379

Ml PLATE 3-70:
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LOG OF BORING NO. $-35
HLAP ELECTRIC GEMERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE 3" thin-walled tube & 2" split=barrel LOCATION: N 473, 00D: E 3,282,000
] L |~ [|YWOCRAINED SHIAR STRENGTH "ONS S0 :TE
" o e | *F C =~
. o ﬁ w == G o4 0O 0.8 [ ] .2 1.4 -
| e & DESCRIFTION OF MATERIAL | & €= — e 2
a | E = w» = | PLasTIC WLTER Llaule o
w | ip {T F = LMt CONTENT, % LiMiT "
o 312 Frmmemm————— L — .
] SURF, EL* 437.8" o 20 3 40 50 60 7D
'\,: Very stiff red silty clay l ] {?h
Y -with vertical silt partings, ; G-
N 2" 10 2.5 B
F B -with tan and light gray silt : g |
seams below 4° |
§ Interbedded and laminated light |
- 10 groy and brown silt ond silty ¢lay
PE
L 2o LhE LB —very stff tan and light gray 48 . o
:‘\\ silty clay with sift partings
N T
at 20
25 N
hJY
L 30 "":\ (414
o8 ) 4
b4
COMPLETION DEPTH: J(M
DATE: Now, 29, 1977

PLATE F=71



LOG OF BORING NO. 5-36
HL&F ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

TYPE:3" thin-walled tube & 2" split-barre| LOTATION: N 671,000; £ 3, 282, 000

DEPTH, FT

SrMBoL

DESCRIPTION OF MATERLAL

SAMPLES

SURF. EL: 494.4"

BLOWS FER FT
UMIT DRY WT
LBSCY FT

LNDRAINED SHEAR STRENSTH. TONS S FT
—_——

o o4 D6 OB L a

.2 I
n )

PLAST|ED WATER Llaurh
LimiT CONTENT, % LIMIT

T NE! LTV
19 Za L] 40 m [ 31] w

- #2200, %

Y S AN O
L A AT
e o, T

B SO i

t Brown sandy silt with ropts

clay
=with cloyey sond pockets to 5

Very stiff [ight gray and red sandy

i

LA v
F F oa

clay
-with vertical silty fine sand

seams below 8

Wery stiff tan and light gray silty

i T

Light gray silt with s |ty clay

N pockets

and sttty clay

-with gray ¢lay pockets below
37,5

Interbedded [ight groy ond tan silt

48

=]

a5

L &5 J

- En.

Interbedded very stiff gray clay,
silty cloy and <il§

-laminated silty cloy and silt
ot 49"

PLATE 3-72q
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LOG OF BORING NO. 5-38{continued:

HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

1

JHNERAIMED SHEAR STRERGTH. TONT 5S¢ FTi

SR Sk T T . L. i
N o u ™) (S s 33 o4 0.k a.8 5.0 L2 H i d
£ |2 i3 DESCRIPTION OF MATERIAL | & &= - &
& £ 1= w = | PL&ETIC WATER Liko-b £
W ot ¥ |Eo LT CONTENT, %% LIk £
i =3 e .
o 15 +----- - B + I
@ W20 30 40 30 &0 ¢
Intercedded very st1ff gray cloy, I i : ;
sifty cloy and sift : |
\ ]
- 55 ' .
AN |
Brown silt with silty clay seams i :
R My oy 75/10" | ;.
50 P
! :
$1FR Gray sandy silt 1' | :
3500 ] i
|-65 -:‘ “u _‘:-__1 ; iL ‘:_
[ £15: | -withsilty cloy pockeh below D Ly
47" P =
Nap X ?5;”7" ; I
LR Gray silty fine sand with silyy  75/9n |
=75 L | <lay pockets + ! i
; 75/6" Lo
180 1 ! T
: |
. T . H I ! i
Interbedded cark gray clay, 5'“‘?5}7" . ! |
g5 and sandy silt ‘ : |
i
[ 3
-with silkv fine sand loyer at 75/7 ‘ !
it pot i .
FE1] Gray silty fine sand with silty 75/8" ;
25 V1l 3 clay seams and pockebh i |
o . i J |
A 75/9 : |
(100 11§ !
g :
| |
COMFPLETION DEPTH: 77.5' DERTK TO WATER Caved ot
DATE: MNov. 29, 1972 IN BORING: 34 7 49" DATE: Dec. 3, 1979

PLATE B-72:



LOG OF BORING NO. 5-23¢
HLAP ELECTRIC GENERATINGSTATION
LIMESTOME COUNTY, TEXAS
TYPE: 3% thin-walled tube & 2" split-barrel LOCATION: N 647, 000; E 3, 2£3, GO0
b |, |YNDRAINED SHEAR STRENGT- TONE:sE =TT
B I r | F. -0 :
. =3 wo | == 02 44 & 48 L2 L2 1.4
s g B CESCRIPTION OF MATERIAL e = 4 4
o . § § x| PrasTiE WATER LiGa.2
g L @ - E__. LI MIT COMNTENT, Y LIMIT
' I B et B +
. SURF. EL: 479.7 o - - LT T I T T
-1 '-:P, Brown silty fine sand with roots : ! I
.._.“ = 1."',- ' - ] .:
ery shf".f ||g'hi gray and tan sondy -éP-aqh
|5 RN v.:ll::}-f with silt pockets and ferrous t : % —po]
.__..-L\ staing with roats : ! i A
I : ; . i —ip]
Nt Very stiff brown and gray silty ; | .%g_..
10 4N clay with vertical sand seams ; e
.
: Tan and gray fine to medium sand ] '
L 15 T with sandy ¢lay pockets r .
Y 36
o 30 'j ?5’;’8 ; '
Gray silty clay with fine sand and] i |
silt partings i |
L 35 4
WN\N{ Laminated gray and brown clay j
AT ond st 75/10"
N
W Laminoted groy silty clay ond tan '
- 45 -‘I\,.} silt i
I Tan silt wath stlty clay pockets
o1l 1K 56
CIMPLETION DEPTH: 30 DEFTH To waTER oved at:
BATE: Dec. 5, 197% IN BORING: Dry e 0 DATE: Dec. &, 1979

YRGS PLATE B-73



LOG OF BORING NO. 5-40
HLAF ELECTRIC GENERATING STATION
LIMESTOME COUMNTY , TEXAS
. TYPEZY thin-wolled tube & 2" <olit=harrel LOCATION: N 468,000; £ 3,282, 000
£ . UIMDRAINED SHEAR STRENG T TOMNS S5 ==
] o lm x | ¥ o £33
- w |k 02 04 O6 o8 10 12 L4 S
£ | @ |2|  DESCRIPTION OF MATERIAL | & |Esp— o o= © 7 0 ' ™ 1g
e | £ 1% 2 | 3} Puastie WATER Liouip | ©
L [F I z == Ly CORTENT % LIMIT *
o 4 (% e ET P § i
SURF. ELT 489" = W M 40 &% so 7
Brown sift with roots :
KA Yery stiff tan and light gray silty Sgr—=
- 5 _\‘ r
A cloy -&H
-light groy ond red at 7' T
Interbedded light gray silt ond ; ¥
(19 brown stiff cla ! i
¥ / ;
- 15 \\
Q_ ~very stiff helaw 18
|2 \\\ E —with fine sand seams ot 20" 16 2
{
1 Gray ond light gray silt with silty
(25 clay partings ond pockets, with
layers of interbedded silt and
very stiff silty clay
30 - { e?
-
- 35 - -Q-—t-
Py g -gray and brown below 40° 30 _ : [
| |
L 4 F
t 50 ; 42
COMPLETION DEPTH:S0' DEPTH TOo waTER Caved at:
DATE: Dac. 3, 1979 IN BORING: 32 B' 45 BATE Dec. 6, 1979

CCLELLAND PLATE B-74



LOG OF BORING NO., 5-4]
HLAP ELECTRIC GENERATING STATICHMN
LIMESTONE COUNTY, TEXAS
TYPE: 3" thin-walled tube & 2" split-barrel LOCATION: N 669,000; E 3,283, 000
E | |UNDRAINED SHEAR STRENGTH. TGNS.SC =7
oy 1 | e | Fo —_— e —— P
- i ©: D4 06 08 D 12 14 p
- : & DESCRIPTION OF MATERIAL ol 13 i L - L : : fa)
a - E 2 r | PLasTIC wWATER L1QuiD o
E LI 3 5= LimiT CDNT.ENT,“.&. :_4:1-|'r ?
L e ELLEELEREY Eot Pt T
SURF. EL: 512.41 @ ) 2 M en D &¢ 1O
i\ WVery stiff red and light gray silty R QE:
N cloy with silt pockets .
~tan it to 0,5 e
[ -hrown and |ight groy below 27 N
N - ZONR 0 low 27 X
Very stitf gray clay with silty
clay ond silt packets
- 10 Tan silt with cloy and silty clay
pockets and seams
L ’5 _
Interbedded tan silt, gray clay
20 and silty clay 73 f
-tan ond |ight groy below 22.5'
F 2O ‘\L.ql
&
L 30 NN ~light gray silt, 30' to 33" 71
- 30 M
b
. ?5{"]] 1
Very stiff dark gray clay with ke
Iy N tight gray silty clay and silt PN
N seams angd partings
JJJ Brown silt with silty ¢loy seams
ool ]3]
(Continued on Flate B-73b)
MECLELLAND PLATE B-75a



LOG OF BORING NO. 5-4licontinued:
HL&F ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS

T E{. fuNDHAINED SHEAH STRENGTH TONS 'S0 7t
: -l ﬁ x ;b— . | *
i A w | s= 0.2 04 ©0€ D6 L0 Qi 4y e
= | = |g DESCRIFTION OF MATERIAL | = {&s [ 8
o il E ; g FLASTIC waTEs R BTN - B
W w0 = - Lim CSMTENT, % Lik™ *
L= - g T ———— -+ |
_ o W E0 M 4D S0 &R o
Brown silt with silty cloy seoms | | I I | | |
] [ i
| N
i ! i
55 1 — .
| o
i ' ] -
L 40 ~with clavey silt packar, 60' 1o S
67" ‘ ,
i |
| |
i
- 651
L1t} -sendy, 67" to 71°
1
70 {1 -
gu " {
!
- 75 . ] |
-with siltstone seams, 7&' to S
77.5! : C ‘
| 1
| i | !
80 [ ; [ |
: i | !
: ! !
i :
i
o 35‘ ' :
i :
!
N 75/ ; :
_ Nl 3 :
EOE J|
: |
i |
] !
e f :
L
g —silty fine sand ol %9' 75,9 3 | i i
[ 1007 :
Ei?IJ;LETIDN DEPTH: 79,5 DEPTH To watER Coved ok
" Dec, 1, 1979 W BURING: 54 o« 574" DATE: Dec, 3, 1979
MECLELLAND FLATE B-75=




LOG OF BORING NO. 5-47
HL&P ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYRED 3N thin-wolled tube & 2" split-harrel LOCATION: iy 670,000; £ 3,283,000
_ ] c s UNDRAINED SHEAR STRENGTH TONS/SZ 7%
- ul — o ;
. E-: 3 El 3 Q.2 o, 4 a.s .8 (K] L2 1.4 E;"'
ElE DESCRIFTION OF MATERIAL | & |E» S A o &
e | > z ¥ 5| PLasme WATER LIGinD N
5 | @ % g fx i NPT ettt
. SURF. EL: 498.4' @ | 1 20 30 40 86 80 70
Brawn silty fine sond with sondy i
1 eloy pockets and roots | | |
[ s '\ Very stitf red and brown sandy : 9&
3 clay with sond pockets & rools | . o
\ Very stiff light gray and tan silty i :
clay with sond-filled root voids | [
- 10 1 Light gray and tan silt with silty ;
¢loy partings and seams !
15 1
L 20 4 g 49
B -ton below 24
- 25 g
o1l | |B 75111
H
- 35 -
vy o 75/ 11
L 45 4 ﬂ
—with f 1t f=ame o¢ S Ta
P z with ferrous szam: n 73710
COMPLETION DEPTH: 50 DEPTH To waTER  Caved an
DATE:Nov, 30, 1979 IN BORING: 377" 43.4"  DATE: Dec, 5, 1979
AR PLATE &-7¢



LOG OF BORING ND. 5-43
HLEF ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
TYPE:Z" thin-walled tube & 2" split-barrei Locarion: N &71,000; E 3, 282, 95%
E [« [|YNDRAINED SnEAR STRENGT- TONS. 5O 7
“ 2 (v = | % %2 D4 OE OE 10 ¥
12 |2  DESCRIPTION OF MATERIAL | & |&5| 7 %% 9F ©®F 0 2 W g
a 5 |z ¥ | 5] PLasTic WATEF: Ligun |
g w ln 3 z- LI_T_I_‘E _______ E_D_hi‘l'.f.i'r,“f. LIMIT £
SURF, £L: 518,11 = = 0 20 30 46 D a;__-'-w |
Brown silky fine sand with roots P [
Stiff red sondy clay ' & <
R -light gray and red below &' @ ﬁ
p 5 E‘-\ ~clayey sond, 5' to 7
,",-‘:‘.{ -firm ot w ‘¢"
o Syiff light groy ond tan clay, € T
blocky i
-gray and tar below 12.5'
-with sift partings below 14° @ . N
L 15 ]
Interbedded ond laminated light
L op - gray i:md tan cloy, silty clay 35
and silt
- 25 -
M,
ErEH 56
L
'Y I
35 {7 N
~ -
Brown silt "
ol B 75/11
|
L 45
o1t 14 73
COMPLETION DEPTH: 50° : DEPTH TO WaTER d af:
DATE! Dec, 4, 1979 IN BORING: 7 [ Cuﬁ_:ﬁ DATE: Dec. &, 1979
CL NS PLATE B-77



LOG OF BORING NO 5-44
HLAF ELECTRIC GENERATING STATION
LIMESTOMNE COUNTY, TEXAS
TYPE'S" thin-walled tube & 2" split-barrel LOCATION: N 77 003. E 3, 283 (08
ol e |UNDRAINEDR SHIAR STRENGTH TONG.SC 57
il R B —— ”
- wo{xk| ©2 04 o0& 0B 6 1z Le o
= e DESCRIFTION OF MATERIAL [ & |2 S P =
a y | = b ~1 PLASTIC WaTER Liguip o
w = g L= LMt CONTENT, % LIMIT t
o ) . o |3 +- e & —--ee —+ ;
SURF, EL: 497.9 @ 10 20 30 40 %o &0 10
3 | Intermixed brown silt, siby clay :
and sandy clay [ | & Sl
StiHf brown and groy clay with silt ®
-5 partings
\ ~very stiff below 3 -
z -brown sili lcyer ot 5,5 I o
RIEN interbedded and lamingted light 1 ; S S
\ gray and gray cloy, silby clay ' !
and silt
L 15 | i
- 20 32
K
Py
M
s ]}
™
W
o _:t,\h.."_‘ -laminated gray silty clay end | g4
light gray silt o 30"
o Gray silt
=with dark gray cloy ond silty
L 35 -
clay seams to 41
il 75/
o)
9 45 -
W -brown ot 49" 75/7"
- 501 ]
COMPLETION DEFTH: 4%, 5' DEPTH TO WitER Coved ot
DATE: Dec. 4, 1979 N 8ORING: 15 8' 45,0 DATE: Dec. &, 1979
TuGiETens PLATE §-7¢



LOG OF BORING NO.Ss-45
HL&F ELECTRIC GENERATING STATION
LIMESTOMNE COUNTY, TEXAS

TYPE: 3" thin-walled tube & 2" splil-barrel Location: N 668,000 E 3,284,000

UNDRAINED SHEAR STRENGTH TONSSCFT
g
g e e .
_ Lay - . 4 N u! .
|2 || oEscripTion oF maTERIAL | & |Eg| T ST % 77 O BT M g
a. s E g e PLASTIC WaTER Liguin ty
L w |3 o |z- I.I:l‘r EGNT.ENTH'A LiMIT %3
: = AReae LTI EErEeRE e
SURF, EL: 5066 B |? 2o 3 40 A3 Go T |
Brown silty fine sond with roots :
Tan fine sond
: i
5 by —
— Stiff light gray and red NS 8
! sondy clay
-with sand pockets belaw &'
Tan and light groy silty fine sand
24
Intermixed light gray and red fine
sangd and gray clay
-with cemented sand seams
below 22,5
34
x\ Very stiff light gray cloy with silr
\ partings and cemented sand
a0 Do nodules |15 @ -
il | Intermixed very sHff groy clay and
"\ | grey and tan fine sand
-with silt partings below 42,5 G-
- 45 :
3 | ]
Lominated tight gray and tan silty 1
.-Eﬂ-l Ig cloy and silt 12 H
COMPLETION DEPTH: 500 DEPTH 70 WATER Caved af:
DATE: Dec, 3, 1979 N BORING: 39 (' 45,8'  DATE: Dec. 6, 1979

PLATE B-7%




FYPE AN thin-wolled tube & 2" split-barrel LOCATION: N 469 189, E 3,283, 502

LOG OF BORING NO, 5-4&
HLAP ELECTRIC GEMNERATING STATHON
LIMESTONE COUNTY, TEXAS

5 E |~ |YMORAINED SREAR STAENGTH TOMS.SGFT
. 4 = | Jr 8.2 04 05 0.8 ¥
- [F9] e . . E N ' L .
z z|  DESCRIPTION OF MATERIAL | & [zpf o 5 %% &% 17 12 »¢ |d
c. z $ |5 PLASTIC WwaTER Lrawio N
b a & |27 ;l-hl:l_'r________coNLEHT.'f. Lr:r‘r 1'1:
< SURF. EL: 566.4' E @ | o 20 3 40 30 &1 D
O Very stiff brown cloy with silty 05 o | 1106 |
sond pockats and seams D i 44
-silt 40 G, 5* | N
-3 i -with roots to 2 [
Interbedded brown silt, groy clay
| and silty clay i
-0 N Laminated tan siit and very stiff
NN light groy cloy
(o 1
5 }\
Y E Light groy and ton silt with 52
siftstone seams
- 25 -
-with silly sond seams, 27' to
47"
Y 2“ -faminated silt ond clay at 30" |49
‘ r
L 35 |
~with ferrous seoms, 37' to 47!
L 40 - E ~with cloy portings and seams 75/11"
below 40"
-interbedded silt and silty elay
t 43
[ 45 ] r °
-tan ot 47'
llUR _ T
(Continued on Flate B-F0L)
A 4 PLATE 2-80g



LOG OF BORING NOQ. 5-44 (continued:
Hi&F ELECTRIC GENERATING STATION
LIMESTONE COUNTY, TEXAS
E |~ |UNDRAMNED ShEAR STRENGTA TONS ST o7,
o c |, —o— 2
A =] i Ll ol C.2 0.4 C.& c.d [ i Y & !
el DESCRIPTION OF MATERiAL | & |E= — .-
& ¥ 31 2| S| PLasTe L WaTER W T &
2| @4 o |z-| 3. e LENT R
s G 2@ 3 4b Bt &6 Tp
Light gray and ton silt with | ' | : |
siltstone seams | i i
~with clay pocker, 51' to 5&' | ' !
- 551 T " |
| | |
Z I | ; ii | I !
60|11 75/ 10m : '
3117 | Light groy silty fine sond ;
i |
65 11 |
Light gray silt with silty clay i : I
4 pockers and seams ,
—[IN P 68 | |
70 |
”\5:":‘. ~cloyey silt, 73" to 77" i
- 75 ‘:QQ ; ?
N -fan below 77 ' ! ;
i
L 80 - &7 ;i
13T Tan and light aroy silty fine sand :
33 wtth sandy clay pockets and .
- B5 -,'E' Seqms !
. &4 v
= ?ﬂ --".: ‘;_
; : |
b
[ 95 TELT I i i
L= -'...-1| i 1
ﬁ\r Laminated dork gray clay and ] l i
— ight gray silt i y :
1001 \\,E 70 . +
~ i
COMPLETION DEPTH: 100" DEPTH TO waTER Coved ah
BATE: Nov. 30, 1979 IN BORING 70, 6'  Tl.4' DATE:Dac. 3, 1979

FLATE B-BOL



—
LOG OF BORING NO. s-47
HLAP ELECTRIC GEMNERATING STATICHN
LIMESTONE COUNTY, TEXAS
TrrE: 3" thin-walled tube & 2" split-barrel LocaTion: N 670 ,000; £ 3, 284, 000
ol - !UNDHMNED ERHEAA STRENGTH, TONZ 5o =T:r
t d B o il_ 1 — ———— !
o |« ] . 02 4 0.8 Q.8 H L2 14 i
ol - DESCRIPTION OF MATERIAL | & |E= , _
o E = b . PLASTIC WATES SuD
w |l o (2 ¥ |zs LowiT COHTINT, % il T
= | g —————— - . +
SURF. EL: 505, 1" ® L. 2 D A0 50 €3 7C
Tan silty sand with roots ' |r i . :
e N Yery stiff red ond tan sendy . . '3' : :
[ 5 & clay | . S
5 15 ’ f
" -with silty sand pockets to 3 i | L
-stff to 5* and below E' ! ! : :
g i
i :
Red silty fine sand with sondy i | :
. clay pockeh : |
5 3 ! | ! |
: -clay seams of 18.5" | i
\:: Very shiff tan silty cloy with Gi
\\\ silt pockets | |
- 25 ":\\ i :
\\\ i j |
\%_ Laminated ton very stiff cloy ' | l
'301.:_5"‘ and sifty sand ]: |
:: "ji Tan stty fine sond with clay : 1 |
[ 75 g3 pockets r |
.-e~=; |
L 4-D-:.' g e .‘L 4? i i
FOa k] ! | .
.i. -_1 | | I
HES ' ; |
L'+ ".-l | I ; |
- 45 ' X I |
| |
L ; ! i i
'55"{::' 471 i i i
COMPLETION DEPTH: 500
DATE: July 1, 1980

MECLELLAND
EHNGINEERE

PLATE B-£1



LOG OF BORING NOQ. 5-48
HL&F ELECTRIC GENERATING STATION
LIMESTOMNE COUNTY, TEXAS

TYPE:3" thin-walled tube & 2" split-barrel LOcaTon: N 671,000; £ 3, 284, 000

E . WVHOHAAINMED SHEAR STREMGTH, TOWS. 50 A7
c - | = | ¥ C &
. | B |u wo |l G2 G4 08 Q8 1D 12 e o
| = |3 DESCRIPTION OF MATERIAL | & |aop o = 7 © * * |g
-y E z & x| PLASTIC WATER LIGUID ™
w | & |3 ;'; E= LiMIT CONTENT % LIMIT %
e W oo mmrm————— o — i
SURF, EL: 504, 5' = W 2o 30 40 30 &0 T
B ¥ Brown silty fine sand
NEyE ~fine sond, 3 1o 5
2% -cloyey sand below 5 !
5 i
Very stiff bight gray and iy
red sondy clay with Ferrous I@-—'
deposits |-
Light gray and tan fine sand 1
~interbedded fine sand, clay and
sitt, 13" 1o 15"
-with light gray clay seams,
15' e 31.5"
31
7
~circulation lost, 33' to 42
39
?51/ "
Tan and light groy silty fine sand
with clay seams 54
63

COMPLETION DEPTH: S50
BATE: Dpc, 4, 1979

DEPTH TO WATER Caved ot
IN BORING? Dry' 41,0

DATE: Dec, &6, 1979

PLATE B-82



LOG OF BORING NQ. 5-50
HL&P ELECTRIC GENERATIMG STATION
LIMESTONE COUNTY, TEXAS
TYPEI 3" thin-walled tube & 27 split-barrel LOCATION: N 849 300  E 3, 285, 00C
[ L [w [UNDRAINES $HEAR STRENGTH. TONS & =T,
I e |E.o I8
R o E wl - Q.2 L a8 -] [v}.] i ILE 'e o
=z E-.': £ DESCRIPTION OF MATERIAL & |za . &
@ P E ;“ e P_baETIC WATEF g o
w mo| 5 =9 LiM,T CONTIRT tp L M I
= . Stz b LT TSNS W )
SURF. £L: 321" {opprax, ) @ 0 20 30 ar  s6 g0 %o
Light groy fine sond oy T
-with roots to 1,5" E! ; | . : ; I
Vary stiff red and light groy . # -4 & 54
sandy clay oo :
, \ A T D B
-very sandy below 8 | l_._dl-_,+ i : 21
' | : i
-with fine sand lovers below ! ; S
10. 5" | IR
- | o
45 i P!
ES - Ny | I -i |L : ! —
—¢ Interbedded stiff gray cloy and | | i ||
T O\ red fine sond ! . b
P 44 TJ,---.-_E_—.dI. | 32
s -with cloy pockets and fine | | |
\\\ semned layers below 217 | | :
S i [ |
\ ! I
AN | r
i -with siltstone partings befow 38 :
x1v] u\'\:' 29 5t - I ‘ : ® ; i .| 5¢
T, P :
Very stiff gray elay -iT*—!-—i—-——-—+ P 94
| 35 _k : 1 ]
Interbedded very stiff gray and ' : |
m: tar silty cloy and fine sand L i | . &7
40 Frnt i i
. -.1;-5 ] ] ,-
i l
-dark brown cloy lover ot 49° ll : ! ;ﬁ’—l‘ 44
| |
| |
I !
COMPLETION DEPTH: S0 CEPTH To waTEr  Goved at:
BATE: Noy. 10, 1977 IN BORING: 23 1t 24.00  pate: Nowv. 14, 1979

SR PLATE B-23



LOG OF BORING NO. $-5
HLAP ELECTRIC GENERATING 3TATION
LIMESTONE COUNTY, TEXAS
TYPE: 3¢ thin-walled tube & 2" split-barrel LOCATION: N £70 000; E 3,285,000
Fo) . [UMDAAINED SHEAR STRENGTH TONS, S0 r—r'|
- o ¥ — .
“'. E: w E >.t 1 0 Q4 oB C.6 1.8 [ 1.4 i
T | = |& RESCRIFTION OF MATERIAL | & |xo : : R
a | ¥ |2 ¢ | 5| Peaste WATES 1T
wd I =5 - CiMT CONTENT B T
o = 1 E REATTEC LR L +
SURF. EL: 505 @ "m0 36 40 % 8D 7o
TR Ton silty fine sand with rocts : | ' .
. Firm tan and red sondy clay = ] | |
[ ¢ -with clayey sand peckeh to 4' & :
5 -very stiff below &' ¥ | ;
v
. ]
Very stiff gray clay with silry ® .
sand pockets [ l
Intermixed tan stiff clay and ,
silty sand
: ?
44
T Light gray silty sond with clay
L 45 Ik pockels T ;
REEd y I
50 T 1 | ;
LOMPLETION DEFTH: 5{)
DATE:  Jyly 1, 1980
EIENNS PLATE B~84



SYMBOLS AND TERMS USED ON BORING LOGS

SO TyPES SAMFPLER TTYPES
ISHGWN v SYMBDL COuLMES CEHOWN N BaMELES COLUMNG

VT ; ! ! |
LI | \ I |

o ga I \ . i
E o7 .

a2 N a .
Gravel Sand i Clay Snaipy Fiston Spin [T

Fredomimant type shown heayy Tube Spoon  FAecovery

TERMS DESCRIBING CONSISTENCY OR CONDITION

COAREE GRAINED SOILS (major porfon FEtaned on Mo. 200 sekvel: 'Miluces [1} 4iean gravels and
sandl and (2] sclby or dlayey oravels pnd 2ands, Lendition s rates accorthng o relatwe Qunaity, as
determuned by Lepararnrty fasts,

DESCRIPTIVE TERM RELATIVE DENSITY
Laose O to AaDo,
Megium asnse 49 ta TO,
Dengs TR o 100w

FINE GRLINED 0I5 {maar porbon pasaing No. 200 sieve}: nciudes L] morgenc eng organe
3115 and clage, (2] Sraveliy, BAndy, oF %lfy clays, ana (3 ciayay sits. fonsiatency 15 rated accardrng
fo snedring strength, 85 muicawd by peretrometsr readings or by wnconfined compreszan tests.

UNLONFINED

DESCRIFTIVE TERM COMPRESSWE STRENSTH
TOM /S0 FT
very saft lees trarm 0,25
Saoft Q0.2% 1a Q.50
Firm, o0 e .00
Strff Q0 to 200
wery aiiff 200 1o 4090
‘Hura . 408 and nigher

Mote. Sleuernand ana Fiaured Clags sy hmel 1omdr whoand REE  COmpres e 1irenging
tha® Lhgwn soowd, Secpunr of pramas of WERRRAE G CPERCRE IR The mDi. Tre COnNHETEAGY
ralnge g} Burm wciis are sasea an FRARIFGMAINr T RdQiAgE.

TEAMS CHARACTERIZING SO/L STRUCTURE

Shickenades =~ having mehified planes of weahnats that aes thick and Qi1as¥y T ARPLRErETCE,

Fissured — contafung shrinkage eracks, frequently filed wetn fine sano or silt;
ususily mort or [ess vertical.

Lamirnated ~ compased of knin layers of warging colme snd testurs.

Interoedoed — compbded of alternate layers of diffaramt sesl bypeE.

Calcareous — Contaning aphreciable quentiteas o calcium rarbomake,

Wil graded = haying wide Famge in grain sirer and TUubetdmtial amounts of all

iRtermediate partizle zizes.

Fooriy graded - pr4dominantly of ohe Fram Lize, pr Raving B range af siles wete some
intarmediate  3.Z8 Mulsing.

Termy waed o Thas repart for Guecrbeny f0clk ALCOTEH N Fe ik teclyre ar TR B Jedifipution ory o ACierDance wHk fng
wAFIED SO £LET3AICATIOM ATSTEM, s deserEed 1h Techneal Memorondum Ha b= 337, Wottregys Echrmment Stotias, einrch e

<200 PLATE

B-8%



PR WE 1=k, | IW/H} DL MO -

Fig zome

Mg,

DA
DB
D7A
07
D224
Ox2B
D22C
D220
D22ZE
D314
S2BA
5288
A
TMaA
SXB

Maote:

/NAEATAATALERL L ERRANNANAN

-

i

fMonitaring Zone

&" PVC Protector (Wented)

“Wantad Cop

Maturel Greond Surfoee

Cemant Grout Backfil |

1.5" Riser

MNominal 4" Diemeter Socrehale

Sail {Bentonite Pellets)

.. __...--————-—_.__Cnp

Manitoring Zone

ter Grourd Elevolion, Elevation, Ft
Location Coomirntes, Ft Ft Wppros.) {&pprox.)
M &&d, 575 E 3,274,220 440 437 10 432
M 44, S05 E 3, 275, 220 440 3085 o 377
N $67, 911 E 3,272, 00% 474,58 63.5 1 375.5
N S6F, P E3 273,015 a¥6.5 42¢.5 0 410.5
M &&5, 022 E 3, 274, 450 424 404 1o 393
M &85, 017 E 3 274, 510 424 443 to 385
M &S5, 07 E 3,275, 508 424 373 to 385
N &5, 009 E 3,276, 546 426 373 r 35
N w5, 007 £ 3 278, 547 424 40 to I¥5
N &7, 005 E 3, 275, 000 448 367 to 257
N 672, 005 E 3,281, 000 506 500 o 490
N 471, 995 E 3 ZE1, 000 S04 452 v 470
N 666, 005 E 2, 282, 000 28 440 o 437
N 568, 995 E 3,282, 000 494 423 ta 415
N 447, 005 E 3, 282, 000 454 4345 1o 476
Ground Elevations for D174 ond D178 were surveyed:
all sther ground elevations were estimared
PIEZOMETER INSTALLATION DATA
Material Handling Area
D
LI

Ll ]
3
L]

™
.
-
L

PLATE B-86&













r

June 1980 July 1980
Piezometer Elevation Elevation
i No, Predominant 50il Type In ds Ft (Approx.)(3}  Depth, Ft (Approx. ]t3
D-1A Sandy clay {2) (2} (2)
D-1B Silty fine sand (2) (2) (2)
D-17A lntermixed silty cloy ond §3 443.2 32.8 443.7
D-176 Intermixed silty clay and 7 438. 6 18.3 438.2
D-224 Silty fine sand ! (2) (2) (2)
D-228 Silly fine sand with stlty ¢ (2) 2 (2)
D-22C Silty fine sand ond laming! (2) (2) (2)
and silty fine sond
D-22D Silty fine sand with silty ¢ 2) (2) (2)
D-22€ Silty fine sand -‘ (2} (2) (2)
. 436 2.6 435
D-31A Laminated silty clay and st ¥ !
. 4%
S-28A Sandy clay 0 498 8.3 8
- D 36.0 474
5-288 Interbedded silty fine sand” Y
' 44
5-314 Silty fine sand = 445 38.2 5
5$-34A Laminated clay ond silty 2 (2) (2) (2)
' 2 2
5-348 Clay with silt partings ! 2) (2) t2)
I Mlates:
(1) Piezometer not installed yet
{2) No reading was taken
{3} Ground elevations for D=-17A and |
All other elevations are approxima
! countour map,
1 OBSERVATIONS
int Area
e dineens PLATE B-97
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Monitoring Well Locations

Limestone Power Plant
NRG Energy
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7.a) Observation Well

« The groundwater monitoring program at Limestone Is
designed to monitor potential impacts of the Solid Waste
Disposal Area (SWDA) on groundwater resources
beneath the site and in the vicinity of Lynn Creek down-
gradient of the DSDA. Groundwater monitoring has been
conducted at the Limestone Plant since 1988. During
each semi-annual sampling event, static water level
measurements are taken and a set of groundwater
samples are collected at each of the eleven monitoring
wells. Historical water level measurements from MW-5
located immediately down gradient from the DSDA
reported no significant increase in the water elevation.

* Historical water level measurements from MW-4 |located
immediately down gradient from the ST-18 reported no
significant increase in the water elevation.
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Above Ground Impoundment
Surveillance procedure

Subject: DSDA/ST-18 Impoundments

SURVEILLANCE PROCEDURES

The ST-18 & DSDA slopes and pond infrastructure is visually inspected after periods of rainfall greater
than half an inch and/or at a minimum of once a week for the signs of wind or water erosion. This
inspection includes, but is not limited too, the visual inspection of the ground cover, signs of erosion,
condition of the road and fullness of the pond. Issues identified during there routine investigations are
related to the Operations Supervisor on duty and to contract coordinators for prompt attention.
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LIMESTONE ELECTRIC GENERATING STATION
STANDARD OPERATING PROCEDURE MANUAL

ST 18 Pond Operations

Rev. 00
Page 1 of 3
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Purpose and Scope

1.1 To provide a safe and environmentally compliant method
of operating the ST18 pond.

Definitions

2.1 Automatic Level Control: Level will be controlled by a
pair of floats, which, when the local controls are in
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ST 18 Pond Operations

Rev.00
Page 2 of 3

the “on” position, the floats will dictate whether a
start/stop signal is sent to the sump pumps according
to CWD L13868.

2.2 Manual Level Control: Level will be controlled by
operator manually starting/stopping pump at a local
control station.

Responsibilities

3.1 It is the responsibility of the SWDA Yard Operator to
check the pond level twice (minimum) during a 12 hour
shift, whether the sump pumps are operating in manual
or auto.

3.2 1t i1s the responsibility of the SWDA Yard Operator to
check the ST 18 sump pumps and associated equipment for
proper starting parameters.

3.3 It i1s the responsibility of the SWDA Yard Operator to
safely start & run the ST 18 sump pumps.

Location

4.1 North of SWDA Control Building & West of the hydrobins.

Prerequisites

5.1 Must have a minimum level of 2 ft to start.

5.2 Discharge valve must be open for manual/auto operation.

5.3 Check that pumps are lined up to thickener that is iIn
service.

5.4 Check breakers to make sure equipment is not tagged and
breaker i1s ready.

Materials Required

6.1 All required PPE.

Procedures

7.1 Manual Operation

7.1.1 Make sure that pond level is at least 2 ft from
bottom of pond.

7.1.2 Start either “A” or “B” sump pump from local
station.



ST 18 Pond Operations
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7.1.3 Check level periodically (as frequent as every
two hours, when levels are either within the 2
ft freeboard or 3 ft from bottom of pond) to
determine if another pump needs to be put in
service. If level is above 10 ft (from bottom of
pond), both pumps should be In service.

7.1.4 Shut pump(s) off when pond level is 1 ft from
bottom of pond.

7.2 Automatic Operation

7.2.1 Make sure both pumps are iIn the “on” position at
the local control panel.
7.2.2 Pump “B” will start at ~7 ft and stop at ~4 ft.
7.2.3 Pump “A” will start at ~4 ft and stop at ~1 ft.
8.0 Review and Training

9.1 This procedure shall be reviewed annually.
9.0 References

9.1 CWD — L13868
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John Hal), Charfremar
Fam Reed, Commissioner
Pefdy Carner, Commisconar

Anthany Grigshy, Execulive Director

TEXAS NATURAL RESQURCE CONSERVATION COMMISSION

Profecting Texas by Meduering and Preventing Poflution

April 2%, 1994

¥r. Richard Bye

Hocugston Lighting & Fower Company
.30, Bocx 1700

Houston, Texas 77251

FEEZ: Hcoustcn Lighting & Fower, Rouke 1, Jewett, THC #3249%0, Compliance
Evaluaticon Inspecticn Cenducted cn aApril 2%, 1994

LCear Mr. Aye:

on April 29, 19%4 Mr. Don Haylor of the Region 9 Field Cffice conducted
an Industrial Solid Waste Compliance Evaluaticon Inspecticon at the above
referenced facility. & complete investigaticn of facility records and
a physical inspection <f the facility waste managdement areas indicated
no apparent wielations of the Texas Natural Eesource Conservation
Commission Regulations pertaining bto Hazardous and Sclid Waskte
Managemsant .

At this time no further actions are required by your facility. If you

have any questiong or need further assistance pleags call Mr. Don Nayler
at (817) 751-0335,

Sincerely,

aste Program Manager

oN

GEel oy Tre BRoHis Yo« DR Sannio SV S e US00  Warn TEVAS THTLOTEDT = A Dok 1770 1003,

P e PENET 0 lslis Toeras TRFLLMIAT - D1RUNKIRNO



o Hous' 1 Lighting & Power Cor Hany LM
h\ OFFICE MEMORANDUM ( Frp P Sk

To Lawhn May 11, 1994
j;‘" e H‘{"-ﬁ

From R.T. ﬂy@qﬂ‘ﬁ/"

Suebjece Industrial Solid Waste Compliance Evaluation Tnspection

Limestone Electric Generating Station

An Indusinal Solid Waste Compliance Evaluation Inspection was conducted by Mr,
Don Naylor of the Texas Natural Resource Conservation Commission (TNRCC) Region 9
Field Oifice on April 29, 1994. The primary objective of the inspection was to review the
facility records and to visually examine the facility’s wasle management areas, As stated in
the attached April 29, 1994 letter from the TNRCC, no apparent violaticns pertaining to
Hazardous and Solid Waste Management were noted at the facility.

JADP DR VOR2ONN, W'

cc E.A. Feith
T.E. Gish
P.R. King
I.L. Ryan



John Hall, Charrman
Pam Reed, Commigsioner
Pegdy Camer, Commiasfonar

Anthony Grigshy, Exculive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Fratecting Texas by Reducing and Preventing Pollulion

April 29, 1934

Mr. Richard Eye

Houston Lighting & Power Company
P.C. Box 1700

Houston, Texas 77451

RE: Houston Lighting & Power, Route 1, Jewett, TWC #324530, Compliance
Evaluation Inspection Conducted on April 2%, 1934

Dear Mr. Bye:

On April 2%, 1994 Mr. Don Naylor of the Region 2 Field Office conducted
an Industrial 5clid Waste Compliance Evaluation Inspection at the above
referenced facility. & complete investigation of facility records and
a physical inspection of the facility waste management areas indicated
no apparent viclations of the Texas Natural Resource Conservation
Commigsion HRegulations pertaining to Hazardous and Solid Waste
Management .

At this time no further actions are reguired by your facility. If you

have any questions or need further assistance please call Mr. Don Naylor
at {817) 751-033%.

Sincerely,

m Edwards
aste Frogram Manhader

DH

Brpiy Toe lipees o+ GROT Sascend Ave . S0me 2300 « W, Texas FRTTISTRDT « Arpa Conk B17.75 104705

FOoBox LEAT + Ausiin, Texzs TRTILIOEY - 512790810040
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Emergency Action Plan

Subject: DSDA/ST-18 Impoundments

Extended Rainfall Events

During periods of extended or intense rainfall, personnel that may be in the
vicinity of the DSDA pond or ST-18 will observe the conditions of the slopes of the
ponds. Should there be any visible indications that a potential for slope failure exists, the
operations supervisor will be notified via plant radio, Channel 2. The operations
supervisor will inform plant personnel and contractors to avoid the areas.

Impoundment Failure

In the event of a potential catastrophic dam failure, plant staff will contact the
operations supervisor on shift. The operations supervisor will initiate the Internal
Notification procedure outlined in the Spill Prevention, Control, and Countermeasure
Plan for the Limestone Electric Generating Station, page 2.2.
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: | Limestone Generating Station Date: | February 22, 2011
Unit Name: | ST 18 Operator's Name: | NRG Texas LLC.
Unit1.D.: | N/A Hazard Potential Classification: | High [ significant [_] Low [X]
Inspector's Name: | Kyle Shepard & Andy Cueto

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? X 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? X 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? N/A N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? X Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings recorded N/A N/A ls water exiting outlet flowing clear? N/A N/A
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage ca.mes

fines, and approximate seepage rate below):
8. Foquatlon preparation (remove \(ege;tatlon, stumps, N/A N/A From underdrain? X
topsoil in area where embankment fill will be placed)?
- > —
9. Trees growing on embankment? (if so, indicate X At isolated points on embankment slopes? X
largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settliement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? N/A N/A From downstream foundation area? X
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream or ponded water? X
in the pool area?
14. Clogged spillways, groin or diversion ditches? N/A N/A Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X ﬁﬁfsij{'ﬁace movements in valley bottom or on X
16. Are outlets of decant or underdrains blocked? N/A N/A 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam X
inspection?
Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.
Issue # | Comments
1. LARGEST DIAMETER OF TREE GROWING IS APPROXIMATELY 2 INCHES.
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Coal Combustion Waste (CCW)

Impoundment Inspection

Impoundment NPDES Permit TX0082651 INSPECTOR

Date
Impoundment Name ST 18

Impoundment Company NRG Texas LLC.
EPA Region REGION 6

State Agency 1445 Ross Ave.
(Field Office) Address  pajlas, TX 75202-2750
Name of Impoundment ST 18

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |:| Update |E
Yes No
Is impoundment currently under construction? |:| |E
Is water or ccw currently being pumped into the impoundment? |E |:|

IMPOUNDMENT FUNCTION: STORM WATER STORAGE

Nearest Downstream Town Name: NO TOWN WITHIN A 5 MILE RADIUS

Distance from the impoundment: N/A

Location:
Latitude Degrees Minutes Seconds N
Longitude Degrees Minutes Seconds w
State County
Yes No
Does a state agency regulate this impoundment? |:| |E

If So Which State Agency?
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency

HAZARD POTENTIAL (Inthe event the impoundment should fail, the following would occur):

[]

X

LESSTHAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

LOW HAZARD POTENTIAL: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’ s property.

SIGNIFICANT HAZARD POTENTIAL : Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities,
or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

HIGH HAZARD POTENTIAL : Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

UPON VISUAL INSPECTION, THERE WAS NO SIGHT OF ANY POSSIBLE BREACHING OR
OVERTOPPING OF THIS IMPOUNDMENT.



Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

CONFIGURATION:

LAY R Eanl Y

S ~—

I:' Cross-Valley

Embankment Height (ft)
Pool Area (ac)

Current Freeboard (ft)

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

IE Side-Hill

I:I Incised (form completion optional)

[]

Embankment Material

Liner

Liner Permeability

D Diked

Combination Incised/Diked

IN-SITU SOIL
CLAY +3 FEET THICK
+10”



US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

TYPE OF OUTLET (Mark all that apply)

[ ] ©Open Channel Spillway
Trapezoidal

Triangular

Rectangular

Irregular

OO OO

depth (ft)
average bottom width (ft)

top width (ft)

X] Outlet

18" inside diameter
(SDR 17 — smooth lined — 19.5” OD)

Material

corrugated metal
welded steel

concrete

plastic (hdpe, pvc, etc.)

other (specify):

OO 0Ood

Yes No

Is water flowing through the
: O X

outlet?

D No Outlet

< Other Type of Outlet
(specify): PUMP SY STEM

The Impoundment was Designed By EBASCO
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Yes No
Has there ever been a failure at this site? || X
If So When?

If So Please Describe :
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Yes

Has there ever been significant seepages ]
at this site?
If So When?

If So Please Describe :

No



Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

If so, which method (e.g., piezometers, gw
pumping,...)?

If So Please Describe :
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Yes

No
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

NO

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

YES

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

NO



US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: | Limestone Generating Station Date: | February 22, 2011
Unit Name: | DSDA Operator's Name: | NRG Texas LLC.
Unit 1.D.: | 003 Hazard Potential Classification: | High [ significant [_] Low [X]
Inspector's Name: | Kyle Shepard & Andy Cueto

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No Yes No
1. Frequency of Company's Dam Inspections? X 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? X 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? X 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? N/A N/A Is water entering inlet, but not exiting outlet? N/A N/A
5. Lowest dam crest elevation (operator records)? X Is water exiting outlet, but not entering inlet? N/A N/A
6. If instrumentation is present, are readings recorded X ls water exiting outlet flowing clear? N/A N/A
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spepn‘y location, if seepage ca.mes

fines, and approximate seepage rate below):
8. Foquatlon preparation (remove \(ege;tatlon, stumps, N/A N/A From underdrain? X
topsoil in area where embankment fill will be placed)?
- > —
9. Trees growing on embankment? (If so, indicate Atisolated points on embankment slopes? X
largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settliement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? N/A N/A From downstream foundation area? X
j3. Depressions or sinkholes in tailings surface or whirlpool X "Boils" beneath stream or ponded water? X
in the pool area?
14. Clogged spillways, groin or diversion ditches? N/A N/A Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X ﬁﬁfsij{'ﬁace movements in valley bottom or on X
16. Are outlets of decant or underdrains blocked? N/A N/A 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X .24' Were Photos taken during the dam X
inspection?

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.
Issue # | Comments
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

Coal Combustion Waste (CCW)

Impoundment Inspection

Impoundment NPDES Permit TX0082651 INSPECTOR

Date
Impoundment Name DSDA UNIT NO. 003

Impoundment Company NRG Texas LLC.
EPA Region REGION 6

State Agency 1445 Ross Ave.
(Field Office) Address Dallas, TX 75202-2750
Name of Impoundment DSDA UNIT NO. 003

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |:| Update |E
Yes No
Is impoundment currently under construction? |:| |E
Is water or ccw currently being pumped into the impoundment? |:| |E

IMPOUNDMENT FUNCTION: PROCESS POND

Nearest Downstream Town Name: NO TOWN WITHIN A 5 MILE RADIUS

Distance from the impoundment: N/A

Location:
Latitude Degrees Minutes Seconds N
Longitude Degrees Minutes Seconds w
State County
Yes No
Does a state agency regulate this impoundment? |:| |E

If So Which State Agency?
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

HAZARD POTENTIAL (Inthe event the impoundment should fail, the following would occur):

D LESSTHAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam results in no probable loss of human life or
economic or environmental losses.

K LOW HAZARD POTENTIAL: Dams assigned the low hazard
potential classification are those where failure or misoperation results in
no probable loss of human life and low economic and/or environmental
losses. Losses are principally limited to the owner’ s property.

D SIGNIFICANT HAZARD POTENTIAL : Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation results in no probable loss of human life but can cause
economic loss, environmental damage, disruption of lifeline facilities,
or can impact other concerns. Significant hazard potential classification
dams are often located in predominantly rural or agricultural areas but
could be located in areas with population and significant infrastructure.

D HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will
probably cause loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

UPON VISUAL INSPECTION, THERE WAS NO SIGHT OF ANY POSSIBLE BREACHING OR
OVERTOPPING OF THIS IMPOUNDMENT.

Impoundment is used as a process unit to absorb and bind high chloride wastewaters produced
in the plant process. The resulting stable sludge is trucked to onsite landfill.



Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

CONFIGURATION:

LAY R Eanl Y

S ~—

I:' Cross-Valley

Embankment Height (ft) 24
Pool Area (ac) 20.84
Current Freeboard (ft) 2
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I:' Side-Hill

I:I Incised (form completion optional)

[]

Embankment Material

Liner

Liner Permeability

K Diked

Combination Incised/Diked

IN-SITU SOIL
CLAY +3 FEET THICK
+10”



US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

TYPE OF OUTLET (Mark all that apply)

[ ] ©Open Channel Spillway
Trapezoidal

Triangular

Rectangular

Irregular

OO OO

depth (ft)
average bottom width (ft)

top width (ft)

[ ] Outlet

18" inside diameter
(SDR 17 — smooth lined — 19.5” OD)

Material

corrugated metal
welded steel

concrete

plastic (hdpe, pvc, etc.)

other (specify):

OO 0Ood

Yes No

Is water flowing through the
: O X

outlet?

& No Outlet

] Other Type of Outlet
(specify):

The Impoundment was Designed By EBASCO
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US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Yes No
Has there ever been a failure at this site? || X
If So When?

If So Please Describe :
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Yes

Has there ever been significant seepages ]
at this site?
If So When?

If So Please Describe :

No



Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Has there ever been any measures undertaken to
monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

If so, which method (e.g., piezometers, gw
pumping,...)?

If So Please Describe :
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Yes

No
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ADDITIONAL INSPECTION QUESTIONS
Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If thereisno information just note that.

NO

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation?

YES

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes?

NO



NRG Limestone

Available Information Checklist
Coal Combustion Residuals Impoundment (CCRI) Dam

PROVIDED BY UTILITY
ITEM DESCRIPTION

YES NO N/A

1. Descriptive Information:

a) Impoundment Capacity (Normal & Max)

b) Impoundment Surface Area

c) Hazard Classification

d) Freeboard (Normal & Min)

e) Maximum Dam Height

f) Dam Crest Elevation

g) Crest Width

h) Upstream Slope Inclination

i) Downstream Slope Inclination

j) Spillway Type, Size, & Crest Elevation

k) Outlet Condit Type, Size, & Max Flow Capacity

1) Historical Maximum Pond Elevation

XXX [ X|x|x|X|X|X|X]|X|[X]|X

m) Year Built

n) Design Life X

o) Specific Wastes Permitted in Impoundment X

p) Other (describe)

2. Regional Map showing CCW!I & schools, hospitals, etc. w/i 5 mi downgradient X

3. Management Unit Dwgs:

a) Plans

b) Sections

c) Elevations

X | x| X | X

d) Other (describe) (assumptions & specs)

4. Design Information:

a) Name of Designer of Record (EBASCO)

b) Design Assumptions

c) Design Analyses (Including Hydrologic/Hydraulic & Slope Stability Analyses X
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Available Information Checklist (Continued)
Coal Combustion Residuals Impoundment (CCRI) Dam

PROVIDED BY UTILITY

ITEM DESCRIPTION
YES NO N/A

d) Spillway Design Flood or Design Basis X

e) Slope Stability Factors of Safety X

f) Design Soil Properties and Parameters X

g) Other (describe)

5. Permits:
a) NPDES? Number? [X0U82651 X
b) Dam Safety - Operating Permit? Number? n/a X
c) Other (describe) (Stormwater ~ SWDATXRO05V737) X

6. Subsurface Information:

a) Geology X
b) Geotechnical Report X
c) Test Boring Logs X
d) Subsurface Profiles X

f) Other (describe)

7. Monitoring Information:

a) Observation Wells/Piezometer Readings X

b) Seepage Readings

c) Settlement Readings

d) Alignment Readings

e) Inclinometer Readings

X X< [x | X

f) Time vs Reading Graphs

g) Other (describe)

8. Instrumentation Dwgs:

a) Location Plan X

b) Section Views X

c) Other (describe)

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Page 2 of 3

# Dewberry



acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text
n/a

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text
TX0082651

acueto
Typewritten Text

acueto
Typewritten Text
(Stormwater SWDA TXR05V737)

acueto
Typewritten Text

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text


-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Available Information Checklist (Continued)
Coal Combustion Residuals Impoundment (CCRI) Dam

PROVIDED BY UTILITY
YES NO N/A

ITEM DESCRIPTION

9. Operation, Maintenance, & Surveillance:

a) Operating Procedures

b) Maintenance Procedures

c) Inspection Procedures

X | XX | X

d) Third Party Inspection Reports (TCEQ)

e) Other (describe)

10. Miscellaneous:

a) Construction Documentation/Foundation Prep X

b) Spills or Releases X

c) Repairs X

d) Inundation Map X

e) Other (describe)

f) Emergency Action Plan X

NOTE:
All data is to be furnished on CDto Dewberry by the end of 15 March
2011.

Page 3 of 3
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f) Emergency Action Plan
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NOTE:
All data is to be furnished on CD to Dewberry by the end of 15 March 2011.
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# Dewberry

Available Information Checklist - Addendum
Coal Combustion Residuals Impoundment (CCRI) Dam
PROVIDED BY UTILITY
ITEM DESCRIPTION
YES NO N/A
11. Coal Combustion Residuals Handling Equipment Train:
a) Fly Ash
* Generation & Collection Methods; Equipment X
e Transport to Storage Methods; Equipment; Containment Methods X
e Storage Methods; Equipment; Containment Methods
e Transport to Disposition Methods; Equipment; Containment Methods
b) Bottom Ash
h e Generation & Collection Methods; Equipment X
z e Transport to Storage Methods; Equipment; Containment Methods X
m e Storage Methods; Equipment; Containment Methods X
Z e Transport to Disposition Methods; Equipment; Containment Methods X
: c) Boiler Slag
e Generation & Collection Methods; Equipment X
U e Transport to Storage Methods; Equipment; Containment Methods X
o e Storage Methods; Equipment; Containment Methods X
n e Transport to Disposition Methods; Equipment; Containment Methods X
d) Flue Gas Desulfurization Sludge
m e Generation & Collection Methods; Equipment X
> e Transport to Storage Methods; Equipment; Containment Methods X
H e Storage Methods; Equipment; Containment Methods X
: e Transport to Disposition Methods; Equipment; Containment Methods X
u Fly Ash, Bottom Ash, Boiler Slag and FGDSare all commercially sold for | beneficigl reuse.
u fﬁmmmw—wweyéd_tﬁmmm via _truck by [3rd party.
2. Bottom Ash and Boiler Slag are wet conveyed via conduit to conic dewaterers |and then for the
q most part sold to 3rd party who trucks the residue out. Remaindgr is ig conveyed via fruck to
onsite  landfill.
¢ 3—FGhb S!udgc. IS w.ct .convcycd te dqvatcring GRS . {belt prcsscs, anrd—eceptrfuges) then sold as
n gypsum. Remainder is is conveyed via truck to onsite landfill.
L
7))
: Page A-1
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Fly Ash, Bottom Ash, Boiler Slag and FGDS are all commercially sold for beneficial reuse. 
1. Fly Ash is pneumatically conveyed to hard stand then picked up via truck by 3rd party.
2. Bottom Ash and Boiler Slag are wet conveyed via conduit to conic dewaterers and then for the most part sold to 3rd party who trucks the residue out.  Remainder is is conveyed via truck to onsite landfill.
3. FGD Sludge is wet conveyed to dewatering units (belt presses, and centrifuges) then sold as gypsum. Remainder is is conveyed via truck to onsite landfill. 
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