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INTRODUCTION, SUMMARY, CONCLUSION AND RECOMMENDATIONS

The release of over five million cubic yards of coal ash from the Tennessee Valley Authority’s
Kingston, Tennessee facility in December 2008, which flooded more than 300 acres of land,
damaging homes and property, is a wake-up call for diligence on coal combustion waste disposal
units. A first step to prevent such catastrophic failure and damage is to assess the stability and
functionality of ash impoundments and other units, then quickly take any needed corrective
measures.

This assessment of the stability and functionality of the Southwestern Electric Power Company’s
(AEP) Welsh Plant’s coal combustion waste (CCW) management units is based on a review of
available documents and on the site assessment conducted by Dewberry personnel on June 30,
2010. We found the supporting technical information to be complete (Section 1.1.3). As
detailed in Section 1.2 there are several recommendations that may help to maintain a safe and
trouble-free operation.

In summary, the Welsh Generating Station Ash Ponds are each rated SATISFACTORY for
continued safe and reliable operation. We note that one recent study showed a 10-ft movement
of the Secondary Ash Pond embankment.

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 units) 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 impoundment contents. 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 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.)

In March 2009, the EPA sent 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 waste. 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
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management units, including which facilities should be visited to perform a safety assessment of
the berms, Dams, and dams used in the construction of these impoundments.

EPA asked utility companies to identify all management units, such as surface impoundments or
similar dammed or bermed structures and landfills receiving liquid-borne materials, that store or
dispose of coal-combustion residuals or by-products, including, but not limited to, fly ash,
bottom ash, boiler slag, and flue gas emission control residuals. Utility companies responded
with information on the size, design, age, and the amount of material placed in the units so that
EPA could gauge which management units had or potentially could rank as having High Hazard
Potential. The USEPA and its contractors used the following definitions for this study:

“Surface Impoundment or impoundment means a facility or part of a facility which is a
natural topographic depression, man-made excavation, or Dammed area formed
primarily of earthen materials (although it may be lined with man-made materials),
which is designed to hold an accumulation of liquid wastes or wastes containing free
liquids, and which is not an injection well. Examples of surface impoundments are
holding, storage, settling and aeration pits, ponds, and lagoons.”

For this study, the earthen materials could include coal combustion residuals. EPA did not
provide an exclusion for small units based on whether the placement was temporary or
permanent. Furthermore, the study covers not only waste units designated as surface
impoundments, but also other units designated as landfills which receive free liquids.

EPA is addressing any land-based units that receive fly ash, bottom ash, boiler slag, or flue gas
emission control wastes along with free liquids. If the landfill is receiving coal combustion
wastes with liquids limited to that for proper compaction, then there should not be free liquids
present and the EPA did not seek information on such units which are appropriately designated a
landfill.

In some cases coal combustion wastes are separated from the water, and the water containing
minimum levels of fly ash, bottom ash, boiler slag, or flue gas emission control wastes are sent to
an impoundment. EPA is including such impoundments in this study, because chemicals of
concern may have leached from the solid coal combustion wastes into the waster waters, and the
suspended solids from the coal combustion wastes remain.

The purpose of this report is to evaluate the condition and potential of waste release from
management units that have or have not been rated for hazard potential classification. A
two-person team reviewed the information submitted to EPA, reviewed any relevant publicly
available information from state or federal agencies regarding the unit potential hazard
classification (if any) and accepted information provided via telephone communication with a
management unit representative.
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This evaluation included a site visit. EPA sent two engineers, one licensed in the State of Texas,
for a one-day visit. The two-person team met with the technical and management representatives
of the management unit(s) to discuss the engineering characteristics of the unit as part of the site
visit. During the site visit the team collected additional information about the management
unit(s) to be used in determining the hazard potential classifications of the management unit(s).
Subsequent to the site visit the management unit owner provided additional engineering data
pertaining to the management unit(s).

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, that quantity of coal combustion residuals or by-
products that were stored or disposed in the 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). The team considered criteria in
evaluating the dams under the National Inventory of Dams in making these determinations.

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
waste 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 our one-day site visit and review of technical
and historical documentation provided by Welsh Plant personnel.

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

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds— The dam
embankments performed without incident from original construction in 1977;
except the down gradient slopes of the Secondary Ash Pond. Slope stability and
seepage analyses for the embankments were performed and were provided for
review. There have been several site investigations and stability evaluations
performed on the management units over the years. Most recently, two
Geotechnical Investigation Reports by ETTL Engineers & Consultants Inc., one
dated June 21, 2010 and the other dated June 22, 2010 were provided for review
and are included in Appendix C. The first report indicates the presence of
shallow surface sloughing on the east side of the Secondary Ash Pond. The
second report indicates subsequent movement of the Secondary Ash Pond
embankment approximately 10 feet into the lake. The second report indicates that
test pits encountered sub-grade soils more varied with higher strength clays and
lower strength sands within the failure surface than initially assumed. Based on
the recent movement of the Secondary Embankment and the finding of
unanticipated soil conditions in the failure area, the structural soundness of that
embankment is in question. As the Primary Ash Pond and Secondary Ash Pond
are understood to have been constructed concurrently, similar concerns exist for
the Primary Ash Pond. See Dewberry’s assessment in Section 7.3.

There is no comparable structural stability analyses for the Active Bottom Ash
Pond. The embankments and spillway of the Active Bottom Ash Pond appear to
be structurally sound based on Dewberry engineer team observations during the
site visit. The geotechnical data indicates that embankment and subgrade soils are
not at significant risk of liquefaction during a design earthquake less than 0.2 g.
Because of the generally low consequences of failure of these dams, performing
detailed seismic stability analyses and liquefaction studies does not appear to be
warranted at this time.

The outlet structures appear to be in sound and stable condition with no visual
evidence of significant deterioration; they should be satisfactory for continued

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

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds—
Hydrologic/hydraulic analyses of the ash basins were provided for review in a
report for American Electric Power, signed December 29, 2010, by an engineer
with Freese and Nichols (referred to herein as the Freese and Nichols Report). On
the basis of the critical studies and investigations provided in the Freese and
Nichols report, the assessors have determined the hydrologic/hydraulic safety of
the dams and Management Units be rated SATISFACTORY.

Available area topographic maps indicate a small, up gradient, off-site drainage
area west — southwest of the Primary Ash Pond. Dewberry was informed that
drainage from west of the plant site has been diverted away from the site as part
of a roadway improvement project. The topographic knoll south of the Primary
Ash Pond was excavated as part of plant site development. The drainage area for
the Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds are
approximately 100, 4.2, and 20 acres, respectively. It was reported during the
onsite inspection that for each pond drainage area, runoff is essentially limited to
the limits of the ponds. This statement should be verified.

Additionally, the Primary Ash, Secondary Ash, and Active Bottom Ash Storage
Ponds discharge and overflow into the Welsh Reservoir, which serves as a
cooling water reservoir for the generating plant. The storage capacity of the
Welsh reservoir is greater than 15,000 ac ft (from conservation level to three (3)
feet of freeboard below top of Dam). The summation of the storage for the three
ponds is 614 ac ft. The reservoir has sufficient capacity to contain the total
storage of all ponds even if a catastrophic failure were to take place.

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical
Documentation

Supporting technical documents are limited. Original design documentation and
drawings for each pond were provided and can be found in Appendix B.
Subsequent technical documents and plans were available and are sufficient to
verify the adequacy of the pond storage, outlet structures and structural stability
of the embankments. For these low dams with generally low consequences of
failure, sufficient information was provided to make an assessment.

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

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds
embankments - Descriptions provided are appropriate and sufficient.
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Appendix C contains drawings and a technical report on the slope repair. ETTL
Engineers and Consultants Inc. inspected a slope failure and provided two
geotechnical engineering reports on recommended corrective measures.

The recommended repairs consist of:*
1. Installation of sheet piles extending beyond the failure surface on both ends by
a minimum of 10 feet.
2. Cut the slope back behind the failure surface above the pile wall.
3. Scarify the subgrade, adjust the moisture content to optimum =3 % and
recompact to a minimum of 95% of standard proctor (ASTM D698).
4. Rebuild slope with Select Fill as described below:
a. Place subsequent lifts of select fill in thin, loose layers not exceeding
nine inches in thickness to the desired rough grade and compact to a
minimum of 95% of standard proctor density (ASTM D698) at a
moisture content within a range of optimum to optimum +3%.
b. Conduct in-place field density tests at a rate of one test per 3,000
square feet for every lift with a minimum of 2 tests per lift.

1.1.5 Conclusions Regarding the Field Observations

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds — The
embankment dams appear well maintained, safe, and structurally sound. There
are no apparent indications of unsafe conditions. The visible parts of the
embankment dams and outlet structures were observed to have no signs of
overstress, significant settlement, shear failure, or other signs of instability,
although in areas of the Primary Ash Pond visual observations were severely
hampered by the presence of thick vegetation and lack of accessibility. No
seepage was observed.

The embankment dams appear well maintained, safe, and structurally sound for
the Secondary Ash Storage Pond with the exception of a slope failure repair under
construction. No other indication of scarps, sloughs, or excessive settlement or
slope movement was observed during our site visit.

1.1.6 Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds -
Maintenance and methods of operation are adequate. Other than repairs described
above there was no evidence of repaired embankments or prior releases observed
during the field assessment.

LETTL Engineers and Consultants Inc. Slope Failure Repair Report - see Appendix C: ETTL Reports for detailed
description
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1.1.7 Conclusions Regarding the Adequacy of the Surveillance and
Monitoring Program

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds — The
surveillance program is generally adequate. The informal daily drive-by
inspections by plant personnel and quarterly formal inspections by AEP Welsh
engineers are of sufficient frequency and should continue. Informal visual
inspections of the spoil bank along the bank with the Welsh Reservoir are
currently conducted from a boat by plant personnel. Internal inspection of the
outlet structures should be performed at a frequency of at least once every five (5)
years and documented.

Additionally, the Texas Commission on Environmental Quality conducts annual
inspections of the NPDES permitted facility which include an inspection of the
embankments, berms intake and outfall structures. Copies of the most recent
reports are included in Appendix D.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds — The
facilities are considered SATISFACTORY for continued safe and reliable
operation.

1.2 RECOMMENDATIONS
1.2.1 Recommendations Regarding the Structural Stability
It is recommended that AEP monitor the slopes and embankments of the Primary
Ash and Secondary Ash Management Units. This is based on the embankment
failure of a section of the Secondary Ash Pond and the findings presented in the
22 June 2010 geotechnical report. The scope of the recommended monitoring
system is outlined in Section 1.2.7.

It is recommended that AEP perform a slope stability analysis of the Active
Bottom Ash Storage Pond.

1.2.2 Recommendations Regarding the Hydrologic/Hydraulic Safety

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds — With the
generation of the Freese and Nichols report, no recommendations are warranted at

this time.
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1.2.3 Recommendations Regarding the Supporting Technical
Documentation

Structural stability documentation for the Active Bottom Ash Storage Pond was
not provided; this documentation is needed.

1.2.4 Recommendations Regarding the Description of the Management
Unit(s)

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds- None
appear warranted at this time.

1.2.5 Recommendations Regarding the Field Observations

Primary Ash Pond and Secondary Ash Pond Dam — None appear warranted at this
time.

1.2.6 Recommendations Regarding the Maintenance and Methods of
Operation

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds—
Information presented in the June 2010 geotechnical engineering reports indicates
that the Primary Ash Pond and Secondary Ash Pond embankments have localized
areas subject to slope failures related to water entering the embankment.
Dewberry recommends that any cracks observed during routine inspections be
repaired and sealed to prevent rainwater from entering the embankments.

1.2.7 Recommendations Regarding the Surveillance and Monitoring
Program

Primary Ash and Secondary Ash — Due to the slope failure on a portion of the
down gradient side of the Secondary Ash Pond, Dewberry recommends installing
a slope monitoring system. As the Primary Ash Pond was constructed together
with the Secondary Ash Pond, the recommendation for a slope monitoring system
applies to both ponds.

The recommended slope monitoring system should provide for measurement of
vertical and lateral movements of critical areas of the embankments. A network
of benchmarks for elevation measurements combined with slope inclinometers
installed at the crest, mid slope and near the embankment toe will provide
important data needed to monitor slope stability.

Active Bottom Ash Storage Ponds— No additional recommendations for the
surveillance and monitoring program appear warranted at this time.
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1.2.8 Recommendations Regarding Continued Safe and Reliable Operation

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds — No
additional recommendations for continued safe and reliable operation appear
warranted at this time.
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2.0 DESCRIPTION OF THE COAL COMBUSTION WASTE MANAGEMENT
UNIT(S)

2.1 LOCATION AND GENERAL DESCRIPTION

The Welsh Power Plant is physically located off of SH11 at 1187 CR 4865, approximately two
miles northwest of the Town of Cason and one and one half miles north of State Highway 11 in
Titus County, Texas. The AEP Welsh Power Plant is a coal fired facility. Low sulphur, sub-
bituminous coal is brought to the facility by rail from the Powder River Basin in Wyoming. The
plant is composed of three generating units (1, 2, and 3) that are 528 MW Westinghouse turbine
generators and Babcock & Witcox coal-fired boilers. Unit 1 of the Welsh Plant Boiler # 1 (W -
1) began operation in 1977, Boiler # 2 (W-2) began operation in 1980 and Boiler #3 (W-3) began
operation in 1982. The facility has not changed from its core operations, but it has been
modified to reduce emissions, through equipment and/or operational changes. At this facility,
electrostatic precipitators and bag-house filter systems remove particulate matter, and Special
burners are used in the boiler system to hold down the formation of nitrogen oxide (NOX).

Two wastes are generated by the combustion of coal, bottom ash and fly ash, both of which are
Class 2 Industrial Waste. Fly ash is the light non-combustible particulate matter that rises in the
combustion gasses. The fly ash is collected from the bag-house and contained in silos. The ash
is then either sold by AEP as a cement manufacturing product, or managed in Unit 001 (Old Ash
Storage Area). Currently about half of all fly ash is bought and marketed by AEP. Bottom ash is
the larger and heavier non-combustible particles that stay on the bottom of the furnaces. The
bottom ash slurry is collected in the Primary and Secondary Ash Settling Ponds (Unit 004).
These settling ponds are currently dredged about once per year. This dredged ash is managed in
Active Bottom Ash Pond.

Welsh Power Plant has wastewater facility coverage under the Texas Pollutant Discharge
Elimination System (TPDES) permit WQ0001811000. The facility is currently permitted to
discharge metal cleaning wastes and treated domestic wastewater. This outfall discharges into
the secondary ash pond before entering into Welsh Reservoir. Once the effluent enters the
Welsh Reservoir, it flows to Swauano Creek, then to Big Cypress Creek below Lake Bob
Sandlin in Segment No. Segment No. 0404 of the Cypress Creek Basin.

The Primary Ash Settling Pond functions as a settling basin for wastewater containing bottom
and economizer ash slurry. The impoundment encompasses an area of 98.1 surface acres and has
a total storage capacity of 307.4 acre feet. The maximum height of the impoundment is 40 feet.
The impoundment was designed by a professional engineer (P.E.) and was constructed under the
supervision of a P.E. The unit went into service in 1977 at plant start-up. The impoundment has a
natural clay liner. The embankment is classified as a cross valley dam. Design documents
indicate it was constructed of select fill with a high clay content. There have not been any
known spills or un-permitted releases from the unit within the last ten years.
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The Secondary Ash Settling Pond functions as a settling basin for wastewater containing a
bottom and economizer ash slurry. The impoundment encompasses an area of 4.5 surface acres
and has a total storage capacity of 36.9 acre feet. The maximum height of the impoundment is 25
feet. The impoundment was designed by a P.E. and was constructed under the supervision of a
P.E. The unit went into service in 1977 at plant start-up. The impoundment has a compacted clay
liner. Effluent from the impoundment is regulated under the facility's TPDES permit. Effluent
flows through outfall 003 into the onsite discharge canal before entering into Welsh Reservoir
There have not been any known spills or un-permitted releases from the unit within the last ten
years.

The Active Bottom Ash Storage Pond is predominately used for the disposal of bottom ash and
economizer ash. The impoundment encompasses an area of 20 surface acres, with a total storage
capacity of 270 acre feet. The impoundment is currently at approximately 60% capacity. The
current life of the impoundment before future expansion is predicted to be approximately 3

years. The maximum height is 34.6 feet. The impoundment was designed by a P.E. and was
constructed under the supervision of a P.E. The unit went into service in 2000. The impoundment
is lined with a compacted clay and a synthetic liner. The embankments were designed to be
constructed of select fill with a high clay content. There have not been any known spills or un-
permitted releases from the unit within the last ten years. Ground water monitoring data did not
indicate the unit poses a current threat to groundwater.

2.2 SIZE AND HAZARD CLASSIFICATION
The Welsh Power Plant impoundment Dams (dams) are not regulated for dam safety by a federal
or state agency, and currently do not have federal or state hazard classifications. All ash ponds

are regulated by the Texas Commission on Environmental Quality through its NPDES permit.

The Texas Commission on Environmental Quality classifies dams for size based on the larger of
the height of the dam or the maximum storage capacity.

Table 2.1 TAC §299.13 SIZE CLASSIFICATION
Impoundment: Maximum

CRIely Storage (Acre-Foot) AR (R
Equal to or Greater than 15 & Equal to o Greater than 25 &
Less than 1,000
Less than 40
Small
Equal to or Greater than 50 &
Less than 1,000 Greater than 6 & Less than 40
Equal to or Greater than 1,000 Equal to or Greater than 40 &
Intermediate & Less than 50,000 Less than 100
Large Equal to or Greater than 50,000 Equal to or Greater than 100
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In each case all the AEP Welsh Ponds would be classified as small structures based on 30 TAC
§299.13. 2

The Hazard Potential Classification System for Dams is based on the probable loss of human life
and the potential for economic losses, environmental damage, and/or disruption to lifelines
caused by failure of mis-operation of a dam or its appurtenances. This Hazard Potential
Classification System for Dams recognizes that the failure or mis-operation of any dam or water-
retaining structure, no matter how small, represents a potential danger to downstream life and
property. Whenever there is an uncontrolled release of stored water, there is always the
possibility, regardless of how unexpected, of someone being in the path of the discharge.
However, postulating every conceivable circumstance that might remotely place a person in the
potential inundation zone should not be the basis for determining the appropriate classification
level. This system considers improbable loss of life to exist where persons are only temporarily
in the potential inundation area.

Dams assigned the high hazard potential classification are those where failure or mis-operation
will probably cause loss of human life. 3

TABLE 2.2 Economic,
Hazard Potential Loss of Human Life Environmental,
Classification Lifeline Losses
Low and generall
Do JeTE STCAE limited tg ownery
Significant None expected Yes
High Probable. One or more  Yes (put not necessary
expected for this classification)

Primary Ash Pond Dam — Maximum dam height is 40 feet, according to furnished information.
The total storage capacity is approximately 307.4 acre-feet. Other physical data are summarized
in Table 2.1. The dam currently has an undetermined hazard potential rating. Based on storage
capacity, the Primary Ash Pond Dam has a Small Size Classification. Failure of this structure
could release wastes directly or indirectly into the Welsh Reservoir Cooling Lake. A release may
disrupt power generation and cause minor environmental damage. The release would be
contained within Welsh Reservoir due to the extensive storage capacity in comparison to the
capacity of the ponds. The failure would not likely cause loss of life. Therefore, the Primary Ash
Pond Dam should be given a Low Hazard Potential Classification.

Secondary Ash Pond Dam — Maximum dam height is 25 feet, according to furnished
information. The total storage capacity is approximately 36.9 acre-feet. Other physical data are
summarized in Table 2.2. The dam currently has an undetermined hazard potential rating. Based

2 Texas Commission on Environmental Quality; Chapter 299 - Dams and Reservoirs; SUBCHAPTER B: DESIGN AND EVALUATION OF
DAMS §8299.11 - 299.17; Effective January 1, 2009

® Federal Guidelines For Dam Safety: Hazard Potential Classification System For Dams: U.S. Department Of Homeland Security Federal
Emergency Management Agency October 1998 - Reprinted January 2004
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on storage capacity, the Secondary Ash Pond Dam has a Very Small Size Classification. Failure
of this structure could release directly or indirectly into the Welsh Reservoir Cooling Lake. A
release may disrupt power generation and cause minor environmental damage. The release
would be contained within Welsh Reservoir due to the extensive storage capacity in comparison
to the capacity of the ponds. The failure would not likely cause loss of life. Therefore, the
Secondary Ash Pond Dam should be given a Low Hazard Potential Classification.

Active Bottom Ash Storage Pond Dam — Maximum dam height is 36.5 feet, according to
furnished information. The total storage capacity is approximately 270 acre-feet. Other physical
data are summarized in Table 2.3. The dam currently has an undetermined hazard potential
rating. Based on storage capacity, the Active Bottom Ash Storage Pond Dam has a Small Size
Classification. Failure of this structure could release directly or indirectly into the Welsh
Reservoir Cooling Lake. A release may disrupt power generation and cause minor environmental
damage. The release would be contained within Welsh Reservoir due to the extensive storage
capacity in comparison to the capacity of the ponds. The failure would not likely cause loss of
life. Therefore, the Active Bottom Ash Storage Pond Dam should be given a Low Hazard
Potential Classification.

Pertinent physical data are presented in the following Table 2.3.

Table 2.3: Summary of Dam Dimensions and Size *

Primary Ash Pond  Secondary Ash AU ECUCIT

Ash Storage
Dam Pond Dam Pond Dam
Dam Height 40’ 25' 36.5'
Crest Width 60’ 30' 8’
Length ~1200° ~1400° ~4000°
Side Slopes (inside 3:1 3:1 3:1
Side Slopes (outside 3:1 3:1 3:1
Hazard Classification* Low Low Low
* Based on available information provided by AEP personnel during onsite inspection.

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

The amount of CCW residuals currently stored in the units and maximum capacities are
summarized in Table 2.4.

The Primary Ash Settling Pond functions as a settling basin for wastewater containing bottom
and economizer ash slurry. The impoundment encompasses an area of 98.1 surface acres and has
a total storage capacity of 307.4 acre feet. The maximum height of the impoundment is 40 feet.
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The unit went into service in 1977 at plant start-up. There have not been any known spills or un-
permitted releases from the unit within the last ten years. An estimated 30,000 cubic yards are
currently stored in the impoundment. The impoundment is dredged approximately once every 18
months.

The Secondary Ash Settling Pond functions as a polishing pond for wastewater discharged from
the Primary Ash Pond. The impoundment encompasses an area of 4.5 surface acres and has a
total storage capacity of 36.9 acre feet. The maximum height of the impoundment is 25 feet. The
unit went into service in 1977 at plant start-up. Effluent flows through Outfall 001 into the onsite
discharge canal before entering into Welsh Reservoir There have not been any known spills or
un-permitted releases from the unit within the last ten years. At the time of the current
investigation, the impoundment had approximately 12 feet of freeboard. There were no signs of
seepage from the unit. An estimated 7,200 cubic yards are currently stored in the impoundment.
AEP notes that minimal sediment reaches and is stored in this pond, and that the majority of
volume is water.

The Active Bottom Ash Storage Pond is predominately used for the storage of bottom ash and
economizer ash. The bottom ash storage pond encompasses an area of 20 surface acres, with a
total storage capacity of 270 acre feet. The bottom ash storage pond is currently at approximately
60% capacity. The current life of the pond before future expansion is predicted to be
approximately 3 years. The maximum height is 36.5 feet. The unit went into service in 2000. The
pond is lined with a compacted clay and a synthetic liner. There have not been any known spills
or un-permitted releases from the unit within the last ten years.

Table 2.4: Amount of Residuals and Maximum Capacity of Unit*

Active Bottom

Primary Ash  Secondary Ash  * Storage

Pond Pond
Pond
Surface Area (acre) 98.1 4.5 20
Current Storage Volume (acre-feet) 230.6 314 108
Total Storage Capacity (acre-feet) 307.4 36.9 270

*Based on data in AEP Welsh’s response Texas Commission on Environmental Quality annual inspection
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2.4 PRINCIPAL PROJECT STRUCTURES
2.4.1 Earth Embankment Dam

The perimeter dam and cross dam embankments are constructed of compacted
earth fill. At the time of the current investigation, each impoundment had
approximately six to eight feet of freeboard. There were no signs of seepage
below the dams. The dams are covered in grassy vegetation with no significant
trees on the structure.

The source and type of soils used for earth fill is unknown. However, AEP
contracted with ETTL Engineers & Consultants Inc. of Tyler, Texas to perform an
Investigation of Existing Ash Storage Ponds Embankment and Geotechnical on
June 21, 2010 (copy provided in Appendix C). The evaluation of the existing
earthen embankments consisted of slope stability and seepage analyses for the
embankments. The evaluation was performed using information obtained from
soil borings located on the crest and outside toe of the embankments.

The embankments for the Primary and Secondary Ash Ponds were investigated.
Two borings were drilled to 30 feet deep at the native soil level and five borings
were drilled to 50 feet deep in the crests of the embankments (Appendix C). The
fill material in the containment berm consists primarily of stiff to hard lean clay
(CL), fat clay (CH) and medium dense clayey sand (SC) overlying the native soils
which consist primarily of stiff to hard lean clay (CL) and fat clay (CH) with
intermittent layers of medium dense to very dense clayey sand (SC) and silty sand
(SM). The western borings (B-6 and B-7) have a thick layer of very dense silty
sand (SM) which is apparently the native surface soil near the previous creek bed.
Atterberg Plasticity Indices of the tested soils ranged from 9 to 44.

Table 2.5- Permeability Test Results

el Depth Unit Weight Permeability

(ft) (pcf) (cm/sec)
B-2a 13’ -15’ 141.5 2.9x10-8
B-2b 33’ -35’ 128.2 7.0x 10-8
B-3 8 - 10 132 7.4 x 10-8
B-4 8 -10 124.4 1.9 x 10-8
B-5 23' =25’ 125.5 5.0x 10-7
B-6 28" - 30’ 124.8 4.3 x10-5

All embankment slopes must be stable with respect to shear failure through the
embankment and the foundation strata. The existing slopes are standing with no
obvious slope failures with the exception of the surface sloughing in the east side
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of the secondary ash pond. Therefore, all slopes must have a Factor of Safety
above 1. However, the Factor of Safety for long term stability should be a
minimum of 1.5 for all new construction. This study was conducted to assure that
the embankments meet the minimum Safety Factors.

2.4.2 Outlet Structures

Primary Ash Pond — The outlet for the Primary Ash Pond is a 48 Concrete Stop-
Log structure. The pond effluent flows into the Secondary Ash Pond. Welsh
personnel control the water surface elevation and flow out of the pond via a 12”
Stop Logs. There is one piezometer at the crest of the embankment. Also the
pond has an emergency spillway. Inspection of the structure revealed that it was
in good condition and well maintained. Figure 2-1 is a photo of the structure.

Figure 2-1: Primary Ash Pond Outlet

Secondary Ash Pond — The outlet for the Secondary Pond is a 48” sharp crested
rectangular weir. The pond effluent flows into the Welsh Reservoir. Welsh
personnel control the water surface elevation and flow out of the pond via 12”
Stop Logs. There are three piezometers located on the crest of each of the three
dikes and a flow chart meter at the discharge. Also the pond has an emergency
spillway. Inspection of the structure revealed that it was in good condition and
well maintained. Figure 2-2 is a photo of the structure.
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Figure 2-2: Secondary Ash Pond Outlet

Active Bottom Ash Storage Pond — The outlet for the Secondary Pond is an 18”
HDPE pipe. The pond effluent flows back via a gravity feed into Primary Ash
Pond. Welsh personnel do not control the water surface elevation and flow out of
the pond. The pond serves as a de-watering unit for dredge out of the Primary
pond. Inspection of the structure indicated that it was in good condition and well

maintained. Figure 2-3 is a photo of the structure which includes an area used as
a stilling basin prior to the outlet.

Figure 2-3: Active Bottom Ash Storage Pond Outlet
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2.5 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN
GRADIENT

A regional map showing Welsh Power Plant and ash ponds in relationship to “critical”
infrastructure is shown in Figure 2-4. “Critical” infrastructure includes facilities such as schools
and hospitals. .

Figure 2-4: Aerial View of Ash Ponds and Welsh Reservoir

elsh Reservoir

Failure of any of these impoundment structures could release directly or indirectly into the
Welsh Reservoir Cooling Lake. A release may disrupt power generation and cause minor
environmental damage. However a release would be contained within Welsh Reservoir
due to the extensive storage capacity in comparison to the capacity contained within the
ponds. Therefore, risk to “critical” infrastructure is insignificant.
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS AND INCIDENTS

3.1 SUMMARY OF REPORTS ON THE SAFETY OF THE MANAGEMENT
UNIT(S)

Primary Ash Pond — Quarterly inspections are conducted by AEP Welsh. For the period January
2009 through April 2010, no major problems were observed. No significant deterioration was
indicated in the documentation reviewed. Mr. Carter, the facility's senior engineer, performs
regular safety assessment of the impoundments yearly, and determined the unit was a low
hazard. At the time of the current investigation, the impoundment had approximately six feet of
freeboard. There were no signs of seepage below the Dams. The Dam is covered in grassy
vegetation with no significant trees on the structure. An estimated 30,000 cubic yards are
currently stored in the impoundment. The impoundment is dredged approximately once per year.

Secondary Ash Pond — Quarterly inspections are conducted by AEP Welsh. A slope failure was
noted in late 2009 with significant deterioration to the north outside embankment. Mr. Carter,
the facility's senior engineer, immediately retained a soils engineer to investigate the slough and
recommend remediation, which was underway during the site visit. At the time of the current
investigation, the impoundment had approximately six feet of freeboard. There were no signs of
seepage below the Dams. The Dam is covered in grassy vegetation in the undisturbed areas with
no significant trees on the structure.

Active Bottom Ash Storage Pond — Quarterly inspections are conducted by AEP Welsh. For the
period January 2009 through April 2010, no major problems were observed. No significant
deterioration was indicated in the documentation reviewed. The pond is predominately used for
the disposal and dewatering of bottom ash and economizer ash. The unit encompasses an area of
20 surface acres, with a total storage capacity of 270 acre feet. The unit is currently at
approximately 60% capacity. The current life of the unit before future expansion is predicted to
be approximately 3 years.

The unit went into service in 2000. The bottom ash storage pond is lined with a compacted clay
and a synthetic liner. There have not been any known spills or un-permitted releases from the
unit within the last ten years. There were no signs of seepage from the unit. The embankments
are covered in grassy vegetation with no significant trees on the structure with the exception of
some minor woody bushes. At the time of the current investigation, the impoundment had
approximately 12 feet of freeboard.

3.2 SUMMARY OF LOCAL, STATE AND FEDERAL ENVIRONMENTAL
PERMITS

The facilities at the AEP Welsh are regulated for water quality by the Texas Commission on
Environmental Quality. Groundwater monitoring/sampling is conducted at a number of points
(water-quality wells) around the units. The Primary Ash, Secondary Ash, and Active Bottom
Ash Storage Ponds are currently regulated under NPDES Permit No. IWD 1811 (Appendix D —
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TCEQ Documents). This permit was effective on February 5, 2004 and expires on February 1,

2011. The outfall discharges into the secondary ash pond before entering into Welsh Reservoir.

Once the effluent enters the Welsh Reservoir, it flows to Swauano Creek, then to Big Cypress

Creek below Lake Bob Sandlin in Segment No. Segment No. 0404 of the Cypress Creek Basin.
3.3 SUMMARY OF SPILL/RELEASE INCIDENTS (IF ANY)

Primary Ash Pond- There has been no reported spill/release incident at this basin.

Secondary Ash Pond- There has been no reported spill/release incident at this basin.

Active Bottom Ash Storage Pond- There has been no reported spill/release incident at this basin.
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40 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION
4.1 SUMMARY OF CONSTRUCTION HISTORY
4.1.1 Original Construction

Some construction records were made available and can be found in Appendix B.
Therefore what can be determined from the provided documentation is that both
the primary and secondary ponds were constructed at the same time in 1974 and
were designed by a professional engineer registered in the State of Texas. There
were drawings and specifications that detailed the following:
1. Clearing and grubbing of all topsoil and organic material below proposed
ponds,
2. Placement and type of select (clay) fill for both pond liner and
embankments,
3. Field density test requirements and testing results.

Primary Ash Pond — The basin was constructed in a natural ravine and low,
swampy area located between the plant coal storage on the north side and high
ground used for ash by-product storage to the south. The basin was lined with a
clay liner.

Secondary Ash Pond — The basin was formed within a low, swampy area, with a
shared common Dam with the Primary Ash Pond bounding the north side, high
ground used for ash by-product storage to the west, and the perimeter dam
confining the east and south sides. The basin was lined with a clay liner.

Active Bottom Ash Storage Pond — The basin was formed within a high ground
area, with a perimeter dam surrounding the entire perimeter. The basin was lined
with a clay liner and a synthetic HDPE liner.

4.1.2 Significant Changes/Modifications in Design since Original
Construction

Primary Ash Pond — There have been no significant changes/modifications in
design since the original construction of the basin.

Secondary Ash Pond — There have been no significant changes/modifications in
design since the original construction of the basin. Note that the northern dam is
undergoing repairs.

Active Bottom Ash Storage Pond — There have been no significant
changes/modifications in design since the original construction of the basin.
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4.1.3 Significant Repairs/Rehabilitation since Original Construction

Primary Ash Pond — There have been no significant repairs/rehabilitation made to
this basin since the original construction.

Secondary Ash Pond — Note that the northern dam is undergoing repairs.
Appendix C contains drawings and a technical report on the slope repair. ETTL
Engineers and Consultants Inc. first inspected the berm in October 2009 during
the initial slope stability work and then again during the slope failure repairs on
May 7, 2010. The slough reportedly occurred sometime during the week of
September 13, 2009 and a 4.1 inch rainfall was recorded on September 14, 2009.
In October of 2009, over 17 inches of rain was recorded, which delayed the
repairs and caused the slope to move again.

Repairs consisted of:*

1. Installation of sheet piles extending beyond the failure surface.

2. Cut the slope back behind the failure surface above the pile wall.

3. Adjust, the moisture content of the subgrade to optimum £3 % and recompact
to a minimum of 95% of standard proctor (ASTM D698).

4. Rebuild slope with Select Fill

Active Bottom Ash Storage Pond — There have been no significant
repairs/rehabilitation made to this basin since the original construction.

4.2 SUMMARY OF OPERATIONAL HISTORY

4.2.1 Original Operational Procedures

The furnished documents do not include the original operational procedures. The
Primary Ash Pond, Secondary Ash Pond, and Active Bottom Ash Storage Pond
are man-made basins that were designed and operated primarily for the disposal
and dewatering of boiler slag, fly ash and bottom ash. It was reported by AEP
Welsh personnel that original operation was much as it is today with respect to the
manner in which the ash is transported and disposed, i.e., by sluicing with water
into the basin where the ash particles are allowed to settle out. AEP Welsh
indicated that there has always been a market for the fly ash and boiler slag.

* ETTL Engineers and Consultants Inc. Slope Failure Repair Report - see Appendix C: Embankment Repair for
detailed description
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4.2.2 Significant Changes in Operational Procedures since Original Startup

No documents were provided to indicate that basic operational procedures have
significantly changed since original startup. Mining of the bottom ash for
beneficial reuse was started about 20 years ago when a market for the ash was
developed.

4.2.3 Current Operational Procedures

The ash basins are operated and monitored for water quality under a TCEQ
approved NPDES permit. Two wastes are generated by the combustion of coal,
bottom ash and fly ash, both of which are Class 2 Industrial Waste. The fly ash is
collected from the bag-house and contained in silos. The ash is then either sold by
AEP as a cement manufacturing product, or managed in Old Ash Storage Area.
Currently about half of all fly ash is bought and marketed by AEP. The bottom
ash slurry is collected in the Primary and Secondary Ash Settling Ponds. These
settling ponds are currently dredged about once per year. This dredged ash is
managed in the New Active Bottom Ash Storage Pond.

The Primary Ash Settling Pond functions as a settling basin for wastewater
containing bottom and economizer ash slurry. Effluent flows through outfall 001
and into a small secondary pond. An estimated 30,000 cubic yards are currently
stored in the impoundment. The impoundment is dredged approximately once per
year.

The Secondary Ash Settling Pond functions as a settling basin for wastewater
containing a bottom and economizer ash slurry. AEP notes that minimal sediment
reaches and is stored in this pond, and that the majority of volume is water.

The Active Bottom Ash Storage Pond is predominately used for the dewatering
and disposal of bottom ash and economizer ash. The current life of the unit before
future expansion is predicted to be approximately 3 years. The unit went into
service in 2000.

4.2.4 Other Notable Events since Original Startup

Primary Ash Pond — Based on furnished information and discussions with AEP
Welsh personnel, there are no other notable events since original startup of
Primary Ash Pond to report at this time.

Secondary Ash Pond — Based on furnished information and discussions with AE P
Welsh personnel, there are no notable events. However, the northeastern
embankment did have a slope failure which is currently undergoing repairs. There
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were no releases and the dam itself continued to serve as an effective containment
structure. Appendix C contains drawings and a technical report on the slope
repair.

Active Bottom Ash Storage Pond — Based on furnished information and
discussions with AEP Welsh personnel, there are no other notable events since
original startup of Active Bottom Ash Storage Pond to report at this time.
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5.0 FIELD OBSERVATIONS
5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Andrew J. Cueto, PE, PMP and Cleighton Smith collected available data
and documents and made field observations during a site visit on June 30, 2010, in company with
the participants listed in Section 1.3. The design engineer of record for the Primary Ash Pond,
Secondary Ash Pond and Active Bottom Ash Storage Pond was not present or available to assist
with answering questions about these basins.

The site visit began at 10:30 AM. Weather conditions during the visit were 88 degrees
Fahrenheit, partly cloudy to cloudy, and dry to drizzling. Photographs were taken of conditions
observed. Photographs referenced below are contained at the end of this chapter.

The overall visual assessment is that the earthen embankments that impound Primary Ash
Pond Secondary Ash Pond and Active Bottom Ash Storage Pond are in SATISFACTORY
condition. No visual signs of imminent instability or inadequacy of the principal structures at
these basins that would require emergency remedial action were observed. No evidence of past
repairs was observed other than the ongoing repair of the north exterior slope of the Secondary
Ash Pond. No significant findings were noted. No obvious indications of stability problems,
such as large gouges or swaths of overturned trees, etc. were observed.

The observations below pertain mainly to the embankments and outlet works constructed in
1973-74 to form the oldest two ash ponds and 2000 for the Active Bottom Ash Storage Pond.

5.2 PRIMARY ASH POND
5.2.1 Embankment Dam and Basin Area

Crest

The crest around the Primary Ash Pond is approximately 12 feet wide and has
access roads incorporated making them accessible with automobiles. The gravel-
surfaced crest of the embankment was observed to be in good condition. The
west side was observed to be generally wooded and inaccessible. Typical views
of the crest around the east embankment are shown in Photos 5-1, 5-2 and 5-3.
No major depressions, sags, tension cracks or other signs of significant settlement
or mass soil movement were observed, although a slight depression was noted
near the middle of the east side Dam. No tension cracks which might suggest soil
shear failure were observed in the crest or along the edge of the crest.
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Figure 5-1: Crest around East End of Primary Ash Pond with gravel access road way

Figure 5-2: Crest and Exterior Toe around East End of Primary Ash Pond
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Figure 5-3 Primary Ash Pond Dam — interior slope

Outside Slope and Toe

The outside slope of the east embankment of the Primary Ash Pond is visible in
Photo 5-2. As shown, the grass on the outside slope typically was observed to be
maintained. The lower part of the outside slope was observed to be submerged by
the water in the Welsh Cooling Water Reservoir and is lined with rock rip-rap. No
areas of significant erosion were observed. No obvious signs of slumps, slides,
bulges, tension cracks, seepage, or animal holes were observed.

Inside Slope and Basin Area

The inside slope of the Primary Ash Pond embankment dam was observed to be
generally buried with ash or submerged in water. A view of the inside slope of
the east embankment near the southeast corner of the basin is shown in Photo 5-4.
The lower part of the inside slope was observed to be submerged by the water.

No slumps, slides, or other signs of shear failure were observed in the visible parts
of the slopes above the water level. No significant erosion was noted.
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Figure 5-4: Interior Toe and Discharge Channel of Primary Ash Pond

Abutments and Groin Areas

No erosion or displacements were observed where the dam ties in to the north and
south embankments. No erosion, displacements, or noticeable seepage were
observed where the east perimeter dam ties in to high ground at the west end.

5.2.2 Outlet Structures

Overflow Structure

Photo 5-5 shows the top of the overflow structure located near the northwest
corner of Secondary Ash Pond. The structure was observed to be in good visual
condition. The concrete box surrounding the inlet structure was observed to be in
good condition. There was no sign of clogging and the water exiting the outlet
was observed to be flowing clear (Photo 5-6).
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Figure 5-5: 48” Outlet Box and Discharge Channel of Primary Ash Pond

Figure 5-6: Effluent Inlet from Primary Ash Pond
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5.3 SECONDARY ASH POND

5.3.1 Embankment Dam and Basin Area

Crest

The crest around the north, east and southern ends of the Secondary Ash Pond
(similar to the Primary Ash Pond) are approximately 12 feet wide and have access
roads incorporated making them accessible with automobiles. The gravel-surfaced
crest of the embankment was observed to be in good condition. The west side
was observed to be generally wooded and inaccessible. Typical views of the crest
around the east embankment are shown in Photos 5-7 and 5-8. No major
depressions, sags, tension cracks or other signs of significant settlement or mass
soil movement were observed, although a slight depression was noted near the
middle of the east side Dam. No tension cracks which might suggest soil shear
failure were observed in the crest or along the edge of the crest.

Figure 5-7: Crest around East End of Secondary Ash Pond with gravel access roadway
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Figure 5-8: Crest and Exterior Toe around East End of Primary Ash Pond

Outside Slope and Toe

The outside slope of the east embankment of Secondary Ash Pond is visible in
Photo 5-9. As shown, the grass on the outside slope typically was observed to be
maintained. The lower part of the outside slope was observed to be submerged by
the water in the Welsh Cooling Water Reservoir and is lined with rock rip-rap. No
areas of significant erosion were observed. No obvious signs of slumps, slides,
bulges, tension cracks, seepage, or animal holes were observed.

Inside Slope and Basin Area

The inside slope of the Secondary Ash Pond embankment dam was observed to
be generally submerged in water or heavily vegetated. A view of the inside slope
of the east embankment near the southeast corner of the basin is shown in Photo
5-8. No slumps, slides, or other signs of shear failure other than the failed slope
on the northern exterior embankment of the Secondary Ash Pond were observed
in the visible parts of the slopes above the water level. No significant erosion was
noted.

Abutments and Groin Areas

No erosion or displacements were observed where the Dam ties in to the north,
south and west embankments. No erosion, displacements, or noticeable seepage
were observed.

5.3.2 Outlet Structures

Overflow Structure
Photo 5-9 shows the overflow structure located near the southwest corner of
Secondary Ash Pond. The structure was observed to be in good visual condition.
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The concrete box surrounding the inlet structure was observed to be in good
condition. There was no sign of clogging and the water exiting the outlet was
observed to be flowing clear. Photo 5-10 shows the effluent flowing out of the
Secondary Ash Pond. Photo 5-11 shows the emergency spillway area from the
Secondary Ash Pond.

Figure 5-9: 48” Outlet Box in the Secondary Ash Pond
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Figure 5-6: Emergency Spillway from Secondary Ash Pond to Welsh Cooling Water
Reservoir
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54 ACTIVE BOTTOM ASH STORAGE POND

5.4.1 Embankment Dam and Basin Area

Crest

The crest around the entire Active Bottom Ash Storage Pond is approximately 8
feet wide and is accessible by foot only. No major depressions, sags, tension
cracks or other signs of significant settlement or mass soil movement were
observed, although a slight depression was noted near the middle of the east side
Dam. No tension cracks which might suggest soil shear failure were observed in
the crest or along the edge of the crest.

Outside Slope and Toe

The outside slope of the east embankment of Active Bottom Ash Storage Pond is
visible in Photo 5-12. As shown, the grass on the outside slope typically was
observed to be maintained. The lower part of the outside slope was observed to
have no areas of significant erosion. No obvious signs of slumps, slides, bulges,
tension cracks, seepage, or animal holes were observed.

Figure 5-7: Exterior Toe of Active Bottom Ash Storage Pond
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Inside Slope and Basin Area

The inside slope of the Active Bottom Ash Storage Pond embankment dam was
observed to be generally visible with areas buried by ash dredging waste. A view
of the inside slope is shown in Photo 5-13 and Photo 5-14. No slumps, slides, or
other signs of shear failure were observed in the visible parts of the slopes above
the water level. No significant erosion was noted. Water from the Active Bottom
Ash Storage Pond is conveyed by pipe to the Primary Ash Pond (Photo 5-15)

Figure 5-8: Interior Toe of Active Bottom Ash Storage Pond

e
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Figure 5-15: 30” HDPE Outlet Pipe Recirculating Supernatant from Active Bottom
Ash Storage Pond to Primary Ash Pond

Abutments and Groin Areas
There are no abutments or groins.

5.4.2 Outlet Structures

Overflow Structure

Photo 5-16 shows the interior overflow structure located near the southeast corner
of Active Bottom Ash Storage Pond. The structure, an 18 HDPE pipe, was
observed to be in good condition.
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Figure 5-9: 30” Outlet Pipe from Active Bottom Ash Storage Pond

Emergency Spillway (If Present)

The Emergency Spillway of the Active Bottom Ash Storage Pond is visible in
Photo 5-17. As shown, the grass on the outside slope typically was observed to
be maintained and not growing in the rock rip-rap. The lower part of the outside
slope was observed to have no areas of significant erosion. No obvious signs of
slumps, slides, bulges, tension cracks, seepage, or animal holes were observed.

Figure 5-10: Emergency Spillway from Active Bottom Ash Storage Pond

Low Level Outlet

There is no low level outlet.
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5.5 ADDITIONAL FIELD PHOTOGRAPHS

Figure 5-11: Secondary Ash Pond Dam — interior slope opposite of repairs

Figure 5-12: Active Bottom Ash Storage Pond Dam — exterior slope
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Figure 5-13: Secondary Ash Pond Dam — exterior slope showing ongoing repairs

Wiy
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Figure 5-15: Maintenance pigging line into Active Bottom Ash Storage Pond
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION

6.1.1 Floods of Record

Primary Ash Pond, Secondary Ash Pond, and Active Bottom Ash Storage Pond —
Flood record information was provided for these facilities in the Freese and
Nichols report. It was also reported by AEP Welsh personnel that the water level
in the upper pond (Primary Ash Pond) has never been observed above the top of
the walls of the outlet structure. The ash ponds have been in service for 36 years
and have experienced many severe rainstorms during that time. AEP Welsh
indicated no unusual problems at the pond embankments as a result of such
storms during this relatively long period of service.

6.1.2 Inflow Design Flood

The hydrologic/hydraulic analyses provided in the Freese and Nichols report for
the ash ponds concluded that the Management Units can hold the Probable
Maximum Flood (100-year) event.

The issue of inflow design flood often is not significant for ash ponds that do not
receive significant off-site drainage (as reported by AEP personnel during onsite
inspection). Usually sufficient freeboard is available to contain 100 percent of
rainfall over the basin area from significant storm events, even up to the probable
maximum precipitation (PMP), which is a little over 14.2 inches at this location
(based on HMR-51, all season PMP for 24-hour duration, <10 mi?).

6.1.3 Spillway Rating

Primary Ash Pond, Secondary Ash Pond and Active Bottom Ash Storage Pond -
No spillway rating was provided for the outlet works at either pond.

6.1.4 Downstream Flood Analysis

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds— No
downstream flood analyses was provided in the hydrologic/hydraulic analyses of
the ash basins. There have been no apparent issues with safe containment of
water in the basins during significant flooding events.

The total drainage area for the Primary Ash, Secondary Ash, and Active Bottom
Ash Storage Ponds is approximately 445 acres. Only the Primary Ash Pond
receives stormwater outside the limits of the ponds.
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Additionally, the Primary Ash, Secondary Ash, and Active Bottom Ash Storage
Ponds discharge and overflow into the Welsh Reservoir which serves as a cooling
water reservoir for the generation plant. The storage capacity of the Welsh
reservoir is greater than 15,000 ac ft (from conservation level to three (3) feet of
freeboard below top of Dam). The summation of the storage for the three ponds
combined is 614 ac ft. The reservoir has sufficient capacity to contain the total
storage of all ponds even if a catastrophic failure were to take place.

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Primary Ash Pond, Secondary Ash Pond and Active Bottom Ash Storage — A sufficient analysis
of the facility’s ability to safely store and pass the inflow design flood was provided by the
Freese and Nichols report.

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Primary Ash Pond, Secondary Ash Pond and Active Bottom Ash Storage — As noted above the
ability of the ash basins to safely store and pass the appropriate design flood was demonstrated in
the Freese and Nichols report. The hydrologic/hydraulic safety of the ponds is
SATISFACTORY.
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7.0 STRUCTURAL STABILITY

Two Geotechnical Investigation reports by ETTL Engineers & Consultants Inc., one dated June
21, 2010 and the other dated June 22, 2010 were provided for review and are included in
Appendix C. The first report indicates the presence of shallow surface sloughing on the east side
of the Secondary Ash Pond. The second report indicates subsequent movement of the Secondary
Ash Pond embankment approximately 10 feet into the lake. The second report indicates that test
pits encountered subgrade soils that are more varied with higher strength clays and lower
strength sands within the failure surface than initially assumed.

7.1 SUPPORTING TECHNICAL DOCUMENTATION
7.1.1 Stability Analyses and Load Cases Analyzed

Primary Ash and Secondary Ash Storage Ponds — ETTL Engineers & Consultants
Inc. was contracted to perform a stability analysis of the embankment dams for
the Primary and Secondary Ash Ponds. A second study was conducted to develop
recommendations for repair of the slope failure of the east embankment. The
analyses concluded that:
“ The existing berm slopes are acceptable if conditions are maintained
and the existing surface failure is repaired. A minimum factor of safety of
1.7 in the long term was found on the Primary [Secondary] Ash Pond.
Rapid drawdown of the level of water in the lake lowers the predicted
overall stability factors of safety to a minimum of 1.4.”

The Bottom Ash Storage Pond has very little water except when the Primary Pond
is being dewatered once a year.

7.1.2 Design Properties and Parameters of Materials

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds— Soil design
properties and parameters were provided for review and are found in Appendixes
B and C.

7.1.3 Uplift and/or Phreatic Surface Assumptions

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds— Phreatic
surface assumptions for the embankment dams were not available for review.
From visual observations in the field, the phreatic surface does not crop out on the
outside slope of the perimeter dam.
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7.1.4 Factors of Safety and Base Stresses

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds—

Section 7.1.1 of the ETTL Engineers & Consultants Inc. June 21 report states that
the repaired slope will have a minimum factor of safety of 1.7. The recommended
static slope safety factor is 1.5 contained in the, "Engineering and Design Manual
for Coal Refuse Disposal Facilities,” published by the U. S. Department of
Interior, Mining Enforcement and Safety Administration (HESA).

A rapid drawdown of the level of water in the lake lowers the predicted overall
stability factors of safety to a minimum of 1.4 which is consistent with a
recommended minimum factor of safety of 1.2 for similar (Seismic) loading
according to the HESA publication

7.1.5 Liquefaction Potential

No liquefaction potential analyses appear to have been performed for the
embankment dams that impound the ash ponds. However, ETTL Engineers &
Consultants Inc. states, “ The native soils are predominantly medium stiff to hard
lean and fat clays (CL & CH),medium dense clayey sand (SC) and very dense
silty sands (SM). These characteristics taken together with the fact that the site is
in a zone of relatively low maximum ground acceleration (<0.2g) indicate a
negligible risk of liquefaction”.

7.1.6 Critical Geological Conditions and Seismicity

The reviewed documents included information regarding the critical geological
conditions and seismicity used in the original design of embankment dams that
impound the Primary Ash Pond and Secondary Ash Pond.

Seismicity — The site of the ash basins is in an area of low seismic hazard. Based
on USGS Seismic-Hazard Maps for Central United States, dated 2008 (Appendix
A), the ponds are located in an area anticipated to experience 0.04g or higher peak
ground acceleration with a 2-percent probability of exceedance in 50-years.

ETTL Engineers & Consultants Inc. states that, Based on the maps and the site
coefficients determined for site class D contained in the IBC, parameters as listed
below are recommended by the Code:

Site Coefficients: Fa=1.60 Fv=2.40

Maximum Earthquake Spectral Response Acceleration Parameters:

SMS =0.238 SM1 =0.158

Design Spectral Response Acceleration Parameters:

SDS =0.159 SD1 =0.105.
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7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

The ETTL Engineers & Consultants Inc. structural stability documentation was sufficient to
determine the adequacy of the safety of the embankments for both the Primary and Secondary
Ash Ponds. There was no structural stability documentation for the Active Bottom Ash Storage
Pond. This documentation is needed.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

The reviewed documents did not include any information regarding the design loads or the
comparison of loads to potential credible loading conditions of the embankment dams
impounding Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds.

Based on the recent movement of the Secondary Embankment and the finding of unanticipated
soil conditions in the failure area, the structural soundness of that embankment is questionable.
As the Primary Ash Pond and Secondary Ash Pond are understood to have been constructed
concurrently, similar concerns exist for the Primary Ash Pond. In contrast the visual findings are:

e There were no indications of scarps, sloughs (other than the Secondary Ash
Pond under repair), depressions or bulging anywhere along the dam;

e Boils, sinks or uncontrolled seepage was not observed along the slopes, groins
or toe; and

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

A seismic loading study would confirm whether the Dams could withstand the strong shaking
that can be expected if an earthquake occurs in this area. However, the apparent absence of poor
foundation soils (based on the limited available subsurface information), low height of the Dams,
and satisfactory performance under static loading are favorable indications that the Dams are
expected to perform satisfactorily under seismic loading. Therefore the generally low
probability of seismic activity and low consequences of failure of these Dams preclude the need
for performing detailed seismic stability analyses and liquefaction studies does not appear to be
warranted at this time.

The outlet structures appear to be in sound and stable condition with no visual evidence of
significant deterioration; they should be satisfactory for continued service.

AEP Welsh Plant 7-3
Ash, Secondary Ash and Active Bottom Ash Storage Pond Coal Combustion Waste Impoundment
Pittsburg, TX Dam Assessment Report
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION
8.1 OPERATIONAL PROCEDURES

Primary Ash Pond — This basin is currently used for storage and disposal of CCW. Ash waste
material is pumped into the basin. After sufficient sedimentation time, clarified wastewater is
drained to the Secondary Ash Pond.

Secondary Ash Pond — This basin is mainly used as a “polishing” pond, treating discharge water
that drains from the Primary Ash Pond. Ash waste material from production operations is not
placed in the basin.

Active Bottom Ash Storage Pond — This basin is mainly used as a dewatering basin for dredging
from the Primary Ash Pond. Supernatant drains via gravity through an 18 HDPE pipe back to
the Primary Ash Pond.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

Maintenance of the impounding embankments and outlet works of the Primary Ash Pond,
Secondary Ash Pond and Active Bottom Ash Storage Pond is performed as needed, as
determined by routine inspections performed by operating personnel. Vegetation on the
embankment slopes and crest is mowed or cut twice a year or whenever it becomes necessary.

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATION
8.3.1 Adequacy of Operational Procedures

Operational procedures at the Primary Ash Pond, Secondary Ash Pond and Active
Bottom Ash Storage Pond appear to be appropriate and adequate.

8.3.2 Adequacy of Maintenance

No major maintenance issues were observed during the site visit and no major
maintenance issues were noted from review of dam inspection reports and
checklists. Maintenance of the impounding embankments and outlet works of the
Primary Ash Pond, Secondary Ash Pond and Active Bottom Ash Storage Pond
appears to be adequate other than excessive vegetation as noted in the upper
reaches of the Primary Ash Pond.

AEP Welsh Plant 8-1
Ash, Secondary Ash and Active Bottom Ash Storage Pond Coal Combustion Waste Impoundment
Pittsburg, TX Dam Assessment Report
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9.0 SURVEILLANCE AND MONITORING PROGRAM
9.1 SURVEILLANCE PROCEDURES

AEP Welsh operating personnel make daily observations and engineers conduct regular yearly
inspections.

Miscellaneous Inspections — TCEQ personnel conduct yearly inspections of the treatment units
including the dams.

9.2 INSTRUMENTATION MONITORING
9.2.1 Instrumentation Plan

There is no dam performance monitoring instrumentation in place in the
impounding embankments of the Primary Ash Pond, Secondary Ash Pond and
Active Bottom Ash Storage Pond. Groundwater monitoring wells have been
installed at various locations around the basins for compliance monitoring of
groundwater quality.

9.2.2 Instrumentation Monitoring Results

There are no dam performance monitoring instruments and thus no results of dam
monitoring.

9.2.3 Dam Performance Data Evaluation

Primary Ash Pond, Secondary Ash Pond Dam and Active Bottom Ash Storage
Pond — Not applicable since there are no dam performance data to evaluate. In-
depth evaluation of groundwater quality monitoring results is beyond the scope of
this structural/stability assessment.

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

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds— The
inspection program is generally adequate based on field observations and the data
reviewed by Dewberry. However, internal inspections of the outlet structures
with a remote camera or by personnel using confined-space procedures should be
conducted on a frequency of at least once every 5 years. The inspections of the
each embankment should be documented and conducted on a frequency of at least
once per year.

AEP Welsh Plant 9-1
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9.3.2 Adequacy of Instrumentation Monitoring Program

Primary Ash, Secondary Ash, and Active Bottom Ash Storage Ponds— There is no
dam performance monitoring instrumentation in place. Other than the slope
failure on the Secondary Ash Pond, no other visible problem or suspect condition,
such as excessive settlement, seepage, shear failure, or displacement was
observed in the field. Given the recent occurrence of a slope failure it is
recommended that the plant install a slope monitoring system and a regular
monitoring program.

AEP Welsh Plant 9-2
Ash, Secondary Ash and Active Bottom Ash Storage Pond Coal Combustion Waste Impoundment
Pittsburg, TX Dam Assessment Report
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APPENDIX A: U.S. GEOLOGICAL SURVEY (USGS)
NATIONAL SEISmMIC HAZARD MAPS

The U.S. Geological Survey (USGS) National Seismic Hazard Maps display earthquake ground
motions for various probability levels across the United States and are applied in seismic
provisions of building codes, insurance rate structures, risk assessments, and other public policy.
This update of the maps incorporates new findings on earthquake ground shaking, faults,
seismicity, and geodesy. The resulting maps are derived from seismic hazard curves calculated
on a grid of sites across the United States that describe the frequency of exceeding a set of
ground motions.
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TECHNOLOGIES INC

SUBSURFACE EXPLORATION
FOR

ASH STORAGE AREA, PHASE II
WELSH POWER PLANT
CASON, TEXAS

PREPARED FOR
SOUTHWESTERN ELECTRIC POWER COMPANY
ATTENTION: MR. WINSTON HOLLEY
P.0O. BOX 21106
SHREVEPORT, LOUISIANA 71156

APRIL 27, 2000

MAXIM FILE #000444



7222 Greenwood Road
TECHNOLOGIES INC Shrevepors, LA 71149-0220

{318} 636-3673
Fox {318} 636-3723

April 27, 2000

Southwestern Electric Power Company
P.O. Box 21106

Shreveport, Louisiana 71156

Attention: Winston Holley

Reference:  Subsurface Exploration
Ash Storage Area Phase ]I
Welsh Power Plant
Cason, Texas
Maxim File # 000444
Gentlemen:

Enclosed are a boring location diagram and boring logs with laboratory test results. The soil is
comprised of silty sand (SM), clayey sandy silt (ML) and sandy silty clay (CL) materials.

We also enclose several soil profiles which provide soil categorization based uipon elevation. Water was
encountered at depths of thirtecen (13) to eighteen (18) feet. The highest water elevation is 334.0 (along
the west, north and center areas). Where the surface is lower (eastern and southern areas), the water
levels are somewhat lower.

It has been a pleasure to perform this work for you. If we can be of any further assistance, please do not
hesitate to call on us.

Very truly yours,
~SAAN
2%5e OF w..w.::
MAXIM TECHNOLOGIES, INC, e ﬁ.s............_.ae.f
A _nlo.-e 'ﬂ %
& n ; Y % S %
h ...WW“ “ ”-”@w”x”@- !tm- -
L £X 2
Gene Gardner, P.E. ‘___@.\_mwmmgm&é s..__mw\\
- . .”.?.ho-.- a.hm-ﬂﬂ#cno ﬁﬂl‘
Geotechnical Manager SSsya o
Y, Z =
. Jﬁﬂ.mfwunﬁc

Lloyd G. Hoover, P.E.
Louisiana District Manager
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cc: (3) client

Asteco » Austin Research Engineers » Chen-Northern « Empire Solls Investigations » Kansas Gity Testing
Maxim Engineers » Nebraska Testing « ~ eThomas-Hartig »

&3



A el ST s pore

-

300"

|

SR \

30075 §sc

x \//.\\ ‘
| LA NN

S =k sk Dekani
———

PROJECT/TITLE

ASH STORAGE AREA ~ WELSH POWER PLANT
— momaZQ _!OO>.W_°Z DIAGRAM SITE LOCATION

CASON, TEXAS
~SCALE: 3/4" = 100' MAXIM FILE #000444




LOG OF BORING NO. B-1
PROJECT: Ash Storage Area Phase Il-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV: ~342-6~— 3 m\\\ Fb
FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
2 *
B = 25 = |& GROUNDWATER INFORMATION: Water was encountered at
jaa] = - w R 2 R
= oo | 2|5 |5 = |@ thirteen {13) feet.
> L o= = s w = ]
n o B~ | = - | # -lolo = =
< #2228 g5 |c|E|2|8 8% |8
8|l e HSz8|wl|ad|s|3|t|lsl@|5 |o
o T |HrdZzle|dalel|r|E|le|Fs € |z
= EEGETFI2|I-5|2|ale|2|=8]|3 |3
5 5|2 ST T ig|lzslo|S S22 | 8E| % |85
7 o |B 2 Fad{Zloa!ST |8 2! | 0w n |Oa DESCRIPTION OF STRATUM
P Six (6] inches of tan clayey sandy silt top soil 0.5
I - 20 55 Tan to red clayey sandy silt (ML)
i 18 25:18| 7
N 14 21117 4 | 57 -- Reddish tan
— m —
" 10
8.0
20 63 Tan to gray sandy silt {M#L)
Hr 10 26 —
] v, 13.0
=130 30 Tan and gray silty sand (SM)
15.0
15 Bottam of boring
25
I H E H H m REMARKS:
TUBE AUGER SPLIT- RoCK nw__,__um _ NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




LOG OF BORING NO. B-2
PROJECT: Ash Storage Area Phase lI-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV: 341.5
FIELD DATA LABORATORY DATA DRILLING METHOD(S}: Auger
2 R
w_ m %, W 3 m GROUNDWATER INFORMATION: Water was encountered at
s E Ly | o 2| X |& = |® | fourteen (14) feet.
> = = ¢ z |«
n B ot = - | ¥ -l a o _.S_.. < |
g B 2228 |>%l-|Ei2 (8 S= | 2T
O ~ H B2 oWl |3k 2 | > -l 550 E
........ o} E H g | w!lgd|2(35 Elgl@ex v |
& = ol U T e g gd|3I|ejcle]| a 5l w (2
S| E EEESi5|08|elElz|g|E2(E |2
= E 5 & & 21-5% 3|12igiz2(s¥|2|5_
2|58 Wzea|2|82/813|5128]8 o[ & [SF DESCRIPTION OF STRATUM
e - Six (6) inches of tan clayey sandy silt topsoil 0.5
TH 17 Tan clayey sandy silt {ML)
i 17 25,18 7 |63
4.0
13 NPINP|NP|B1 Tan and tannish gray sandy silt (ML)
— m —
i 11
8.0
16 20017 3 Tan and gray clayey sandy silt (ML}
— 10 22 —i
12.0
Gray sandy silt (ML)
LT 24
- g
15 : 15.0
Bottoem of bering
I~ 20 — ]
25
I H E H H E REMARKS:
TUBE AUGER SPLIT- ROCK nqoz%m NO
SAMPLE SAMPLE SPOON CORE PEN. RECQVERY
000444 MAXIM TECHNOLOGIES, INC.



LOG OF BORING NO. B-3
PROJECT: Ash Storage Area Phase Il-Welsh Power Plant SHEET 1 of 1 _
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas :
DATE: 4/6/00 SURFACE ELEV: 341.%
FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
# #
w_ = & M 3 m GROUNDWATER INFORMATION: Water was encountered at |
= LRy | 2|51 A = |2 fourteen {14) feet. d
P 6 @ |= | ® -lalo wi oz (8
< $ 222 (8|25 |c|5l2|8|¥2| 2 E
Sl e pHlSgE|ulgals|S el bh |o
& L B g |5 |24 |ololz |8 w |2
- T [(Rleeg2 2|8 SQla|lE|Ele | E=z ¢ |2
2| B I3 6E%|2 =513(|2(1%212 =€ 2|2,
| & Blzea|5|883|7|215|85 5|32 DESCRIPTION OF STRATUM
Rl Six (6) inches of tan clayey sandy silt topsail 0.5
I B 16 Red to tan clayey sandy silt {ML)
| i 18 23|18} 5
. 4.0
\ 16 27/18| 9 Red and light tan very sandy silty clay (CL)
“ 17 311912
\\m
@ 12 Tan and gray clayey silty sand {SC)
m| 10 13 42 7
\\\\- 18
1
] 15 15.0
24 66 Gray and tan sandy silt (ML}
i 17.0
Gray and tan silty sand (SM)
19.0
Bottom of boring
— 2Q ~ -
25
I H E _M_ H ﬂ REMARKS:
TUBE AUGER SPLIT- ROCK nﬂ_%m NO
SAMPLE SAMPLE SPOON CORE PEN, RECOVERY

000444 MAXIM TECHNOLOGIES, INC.



DATE: 4/6/00

LOG OF BORING NO. B-4

CLIENT: Southwestern Electric Power Company

PROJECT: Ash Storage Area Phase II-Welsh Power Plant

SHEET 1 of 1
LOCATION: Cason, Texas

SURFACE ELEV: 346.4

FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
= ES
2 = ® |4 = | £ GROUNDWATER INFORMATION: Water was encountered at
@ = ol @ R |2
b= E kg | 28| 5 = |2 fourteen (14) feet.
n R I = | ® 18| o = Z &
X B 2 227 |8lzs|lels | 2|Q[8% | |E
] ~ Foog (|32 | B | E
] E Fagcluw|(ge|(2|3|riacl| @ |« |8
5|z Meocg|2(88(o|2| s |de e 5
= = [ =
2| F B 523/8(2(5|2(2(2 5825, ,
8| 8 M zral|2|58|S|Z2|2|5|85% | & |82 DESCRIPTION OF STRATUM
D .Six (6) inches of tan clayey sandy silt topsoit 0.5
B 19 50 Tan silty sand (SM)
Has 2.0
N 18 271181 9 Reddish tan silty sandy clay (CL)
%- 13 70
s :
N- 15
m- 12
_ o
H 20 51 Tan sandy silt (ML}
i 26
! z
15.0
18 Bottom of boring
- 20 — —
25
I E E H H E REMARKS:
TUBE AUGER SPLIT- ROCK nﬂn_u.__,__um NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




DATE: 4/6/00

LOG OF BORING NO. B-5

CLIENT: Southwestern Electric Power Company

PROJECT: Ash Storage Area Phase !I-Welsh Power Plant

SHEET 1 of 1
LOCATION: Cason, Texas

SURFACE ELEV: 347.2

FIELD DATA LABORATORY DATA DRILLING METHOD{S}: Auger
2 S

3 e & |y = 2 GROUNDWATER INFORMATION: No waater was

g R 2 | X |5 = |2 encountered

> = = = w H = 0

in TR - | # -lale = = |w

x Wl 2219|225 |2|818% |2 |F

Q — W O 9 u v E > = N > . o = i

) E Fageiwlad|z|3|Eilo| B3| o |2

«© L | ®@eslelz5 |55 ol 8 5 w |Z

s | = [gFdziRlB82|c|siElan|E2|E |2

2| E Bl BET|2(-5|5|ejeiz2|s8|3 |5

| 8 Mzeal28|BERIS|2 215|852 1|88 DESCRIPTION OF STRATUM

s _Six (6} inches of tan clayey sandy silt topsail 0.5
k
W\\\- 23 Reddish tan silty sandy clay (CL] |
N- 19 291910
“ 19 2618 8
N- ; .

7 oo
14 Tan silty sand {SM}

iT 15 49
K 11 34 - Light tan and gray
4 e 15.0
Bottom of bering
25
I H E H H E REMARKS:
TUBE AUGER SPLIT- ROCK nw__,__um NO

SAMPLE SAMPLE SPOON CORE N RECOVERY

000444 MAXIM TECHNOLOGIES, INC.



DATE: 4/6/00

LOG OF BORING NO. B-6

CLIENT: Southwestern Electric Power Company

PROJECT: Ash Storage Area Phase II-Welsh Power Plant

SHEET 1 of 1

LOCATION: Cason, Texas

SURFACE FLEV: 345.9

FIELD DATA LABORATORY DATA DRILLING METHOD{S): Auger
" Ed
g b Bl = |2 GROUNDWATER INFORMATION: Water was encountered at
g - oW Z » w % = b
2 - T 2 |%|® @ fourteen {14) feet.
b a aF |z - | & = l1glg w Z |
x 2228 |xkle|5 2|8 |92 |2 |E
o ~ > © @ w =D = X 5 =
e EMH2ax|g|g2Q|2|a|c|e|8E | » |E
il - I =T = I R S IR 2 N RS VY
2| FE elgg3|6|22]S|5 08|85 |2
= o [f @« Fx |5 |>=3 < £ | = o = |2 _
S| 8 [fdzec|8|52|S8|2|2|5|85 |2 |87 DESCRIPTION OF STRATUM
w,hul,u .Six [6) inches of tan clayey sandy silt topsoil 05
w- 18 Tan to red siity sandy clay (CL)
w 19 27(18| 9
m- 17
W“x\.- 17 28/ 19| 9
m- 14
\\ 00
17 16 | 16 [NP | B3 Reddish tan sandy sitt (ML}
i - Tan
i 17
: v
| 15.0
Bottom of boring
- 20 — —
25
I E E H H M REMARKS:
TUBE AUGER SPLIT- ROCK nq%o NO
SAMPLE SAMPLE SPOON CORE N RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




LOG OF BORING NO. B-7
PROJECT: Ash Storage Area Phase Il-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV: 351.6
FIELD DATA LABORATORY DATA DRILLING METHOD{(S): Auger
" R
2 e ® 4 = |g GROUNDWATER INFORMATION: Water was encountered at
i} p-d |l W £ [2 N :
= EEw|d 2 | %@ = |2 eighteen (18) feet.
= s e |z R .lalo &= Z |
% #2228 x5 o5 |28 vE |2
[} ~ ¥ © Qi OCleEs|E |2 | = . iy = |
o] E FHazs|gig2|2 |3 |E|S| Q| & |C
o O = W Zo|Jd|la |G| = w w | £
s | z g fd2|e|és|le|E|r|ln|ES|E |2
2| £ [FeET|2 33|29 |22 |28 |32 |2.
8| 8 Wzecc|2|88|S|2]2|5|8L |5 197 DESCRIPTION OF STRATUM
L Tan and gray sandy silt {ML)
1L 18 NP | NP | NP
i 20 NP | NP [ NP
4.0
16 Reddish tan clayey sandy silt {ML)
— B
i 12 251181 7
L - Red
I 12
— 10
19 221171 5 -- Red and tan
11.0
Tan to gray silty sand (SM)
i 22 39
15 24 - Tan 7l
L ¥
=125
200
20 Bottom of boring
25
I H E _H_ E _ﬂ REMARKS:
TUBE AUGER SPLIT- ROCK nq%_,wm NG
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, iNC.




LOG OF BORING NO. B-8
PROJECT: Ash Storage Area Phase l[-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV: 350.7
FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
= ®
3 e # 1Y = |&€ | GROUNDWATER INFORMATION: Water was encountered at
s by |8 2 | X153 = | | seventeen (17) feet.
o S v |z — | ® -0 | e | £ |w
v w2 W Z |8 [l I W 2|8 M.Vc- o3 2 |£
S|l £ Hazt|e|a2{2|2(k|c|85|5 |¢
S M Cosel|Plag|Ze|c|Zite e |3
v = olE|E 4 =
2| EBSEE 823312225882 |5,
| 8 [{ z~a|2|858|SiFd|2|5|85 |2 (8T DESCRIPTION OF STRATUM
\,_Ulv _Six (6} inches of tan clayey sandy silt topsoil 0.5
V\\.‘\\- 21 Red to reddish tan silty sandy cfay (CLS)
W 22 34| 20|14
w\.- 20 -- Gray and red
- ,
W- 17 34| 20|14 - Red to reddish tan
I 13 Reddish tan sandy silt {ML}
10 13 NP | NP | NP 7
11.0
Tan silty sand {SM}
i 23
1.0 18 23 —
I z
T 26 NP | NP |NP | 44
. 20.0
20 Bottom of boring
25
I i”_ K H W_ H REMARKS:
TUBE AUGER SPLIT- ROCK %%%m NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




LOG OF BORING NO. B-9
PROJECT: Ash Storage Area Phase II-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestem Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV: 346.8
FIELD DATA LABORATORY DATA DRILLING METHOD{S): Auger
& S
o] = ® =3 ~ & GROUNDWATER INFORMATION: Water was encountered at
] z s | @ ® 12
= Loy |w 2l 5|a =@ fourteen (14) feet.
> = =@ -9 R a w b4 w
@ e 2713 Elic (2|8 | wed | T |8
w ﬁ = W = m W _.Hrv .H.. s = ~ > ¥ = o
sl c 2zt lu|ad|2|5|Els |25 |o
= L W2 Rai5lz5|5 |0z |E5 ] & |2
o5 T @ rezie|dgg|lal|lE|lE|le|Ez| € |2
= | E B S5E5 (23532 |2l2)88|2 |5,
|l 8 B zral|2 885|225 /85 |2 |88 DESCRIPTION OF STRATUM
Pacel /mmx {B) inches of tan clayey sandy silt topsoil 0.5
-~ 16 Tan clayey sandy silt {ML)
I 18
B 18 25118 7
5 5.0
Red and reddish tan silty sand (SM)
..” A3l 10
T 12 NP | NP | NP
1 9.0
“\ Tan silty sandy clay {CL)
%\1 10 16 35| 20|15 7]
Tan silty sand {SM}
FT 22
A1 z
15 — 15.0
Bottom of boring
- 20 — —
25
I E E E H E REMARKS:
TUBE AUGER SPLIT- ROCK n._.%zum NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY

000444 MAXIM TECHNOLOGIES, INC.



LOG OF BORING NO. B-10
PROJECT: Ash Storage Area Phase [l-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV3484— 2 3 7.6 ¢
FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
2 3
3 b # |4 s |£ | GROUNDWATER INFORMATION: Water was encountered a
= IR 2 115 = |@ fourteen (14) feet. .
& ] 2 _.Nn - | # -|lol|lo & z |2
2 W £ 2|8 xRl ojEl2lR 8% )£ R
Q ~ > & 9w Eo|S |2 | | 5| E
& e [ w Q|2 d |G ox w |2
2l E 32 g)5ieglSlolglz) g )y £
2 F Rl EES|2|S2|3 1222|282 |2
= 5 z > _
5l 3 & 2.5 |21832!8|21215185 | & |88 DESCRIPTION OF STRATUM
i Six {6) inches of 1an clayey sandy silt topsoil 0.5
e 17 - -
\\\\\ Reddish tan silty sandy clay (CL}
\\- 18 31[19]12
&- 14 34 | 20114 - Reddish gray to tannish gray
o
w- 16 - Tan
W 15 28199 - Reddish tan
“\\“i 10 17 -- Tannish gray
.\%\- 20 30|19 |11
.\\ 7 14.0
@ - Tan clayey sand {SC) 15.0
wta— 15 n
Bottom of boring
25
I E E H E H REMARKS:
TUBE AUGER SPLIT- ROCK % _.__,_wm NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




LOG OF BORING NO. B-11
PROJECT: Ash Storage Area Phase |I-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/6/00 SURFACE ELEV:-34%:2— 3¢ 7,5
FIELD DATA LABORATORY DATA DRILLING METHOD(S}: Auger
= =3
a = 2|4 = B GROUNDWATER INFORMATION: Water was encountered at
@ -4 - ] 4 ] N ’
s e O I 2% | @& g fifteen (15) feet.
& g BF |2 - | ® I T L Z ig
w 2o @ik lElZE|le|wE | T i
X [ = =z s = = ™~ > o o
O ~ >+ © 2w Eolzs 2| > . Fr | io
<] E Hazge|gig (215 E|d| @ | » |8
€ ol = 5 2 g 15 gl2lele |2 |y c | w |5
5 = = [ sl et oy =
S| E BHE3 21535222882 |5
21 8 [B2eca |2 88|32 |7|5|86|& |89 DESCRIPTION OF STRATUM
Vo Six {6) inches of clayey sandy silt topsoil 0.5
o 18 ™ :
\ Tan to tan gray silty sandy clay (CL)
Nl 17 291910
.
ﬁ 16 3211913 Gray and tan sandy silty clay {CL)
o
Wmm- 14
m- 14 29 (19|10
ﬁmm 13.0
\\\\\ 19 17116 | 1 Light tan clayey silty sand (SC)
’ k 5 v 15.0
- Bottomn of boring
— 20 — —
25
I H E H W_ _ﬂ REMARKS:
TUBE AUGER SPLIT- AOCK mumw NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY

000444

MAXIM TECHNOLOGIES, INC.




DATE: 4/6/00

LOG OF BORING NO. B-12

CLIENT: Southwestern Electric Power Company

PROJECT: Ash Storage Area Phase ll-Welsh Power Plant

SHEET 1 of 1

LOCATION: Cason, Texas

SURFACE ELEV:-344:8- 3 Y2 BY

FIELD DATA LABORATORY DATA DRILLING METHOD({S): Auger
2 =

ww_ b ® W = M GROUNDWATER INFORMATION: Water was encountered at

b3 T by m 2 |Z 16 < @ fourteen {14) feet.

> & B - = R - | a o L =z |3

» 4 . = E |z w @2 4 |

v B2 278 =% |- |E|Z2iIR|4¥Y=x| 3 |E

tJ — > &do@|QIEz|E]|=2 | . Foo o=

O FE Flaagc|lwia |23 |Cilacl| B ) m

© Lol e |5 Zg |- |o|lGiz | wh w | =

3 r gdlraeazZz|ela|lo|lEieje | Ez iz |Z

= E BeEI|2,35(3(21¢]2|282 |2

A8 Blzee|3|8R|(3|2 215|812 |82 DESCRIPTION OF STRATUM

P /mﬂx (6) inches of tan clayey sandy silt topsaoit 0.5
wz 18 Reddish tan silty sandy clay {CL)
“- 20 41|21 20
\.&; 15 37120|17
\t 5

\\\\ 5.0
\\\ 1 14 a7 Yellowish tan to tannish gray slightly clayey silty sand
\\ i (SC)
d k 8.0
w\W\\\ 13 3820116 Tan and gray sandy silty ciay (CL)
\w\\] 10 15
\\\K 13.0
Y 4 15 1716 | 1 Tan and gray slightly clayey silty sand (SC)
\\ ¥
59 . 15.0

Bottom of boring
25
I '“_ E H H m REMARKS:
TUBE AUGER SPLIT- ROCK M%%m NG
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY

000444

MAXIM TECHNOLOGIES, INC.




DATE: 4/18/00

LOG OF BORING NO. B-13

CLIENT: Southwestem Electric Power Company

PROJECT: Ash Storage Area Phase Il-Welsh Power Plant

SHEET 1 of 1
LOCATION: Cason, Texas

SURFACE ELEV: 3630~ 2§/ §¢

FIELD DATA LABORATORY DATA DRILLING METHOD(S}: Auger
- =S

m _m %, m 3 m GROUNDWATER INFORMATION: No water was encountered

2 Gk | 2|82 |z 18

17 7B I -1 | ® -l B8] o w = jw

™ wi o2 £ 2 w L |l - EZ|] Wi Z i

o —~ i~ o O (ai= T = = 5 b E ol

S| F FHaads|g|sd|s|3|E|c|Bz|5|g

ST o RseiE|gd|die|c|Z8G | w g

| . 1) =

S| E HbBE3 2255188815825,

| &8 Wzrea|3|B88|SiZ2|7|2]8% | % |8%7 DESCRIPTION OF STRATUM
\,,|+.|v /m_.x {6} inches of tan clayey sandy silt topsoil (ML) 0.5
w: 21 Maottled red and tan sandy silty clay (CL}
“- 21 28/19| 9
%- 21 74
- -
N\i 20 39| 21|18
W- 19
Nz 10 19 32|19]13 7
Nl 18 ag | z2o0l18 -- Tan and gray
\.ml 15 19 -
N\- 18
& 00 - 20.0

Bottom of boring
25
I W_ E H E E REMARKS:
TUBE AUGER SPLIT- ROCK M%%m NO

SAMPLE SAMPLE SPOON CORE PEN. RECOVERY

000444 MAXIM TECHNOLOGIES, INC.




LOG OF BORING NO. B-14
PROJECT: Ash Storage Area Phase H-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/18/00 SURFACE ELEV: -350-5- N.WN\NNW 2.5
FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
® ®
3 oy ® (5 - |& GROUNDWATER INFORMATION: Water was encouhntered
M = -~ | i 3 > -
p E oy lH = | % |5 = |2 at eighteen (18) feet.
% g8 12 ¥ e|2]8 | wi awn &
% £ 28z 0|ES|c|s|2|8 2| & |
2 c R oagZelwlad|E|S|E|lc| | B |
c| e B85 126|510 |5|2 |85 |w |2
S| Ee52% 8|05 |5 e (55|88 2|5
8| &8 Wzrais|6R|3|2|2|2|06|& |82 DESCRIPTION OF STRATUM
gl /mmx {B) inches of tan clayey sandy silt topsoil {ML} 0.5
THE 16 25118 7 Mottled red and tan clayey sandy silt {ML}
ki 2.0
\ 18 27(18: 9 Mottled red and gray sandy silty clay {CL)
Ng 19
o
N- 19 36| 20)18
W- 20
W‘ 19 3019|111
WI 15 21 N
\x v 18.0
| =| 84 70 Tan clayey sandy silt
20.0
20 Bottom of boring
25
I H E H H E REMARKS:
TUBE AUGER SPLIT- ROCK nw_%m NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




DATE: 4/18/00

LOG OF BORING NO. B-15

CLIENT: Southwestern Electric Power Company

PROJECT: Ash Storage Area Phase llI-Welsh Power Plant

SHEET 1 of 1
LOCATION: Cason, Texas

SURFACE ELEV: 3480 3¢V &. 2y

FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
= *®
3 iy ® 2 - | GROUNDWATER INFORMATION: Water was encountered at
o z = | i = .
s EEs|& £ | X153 - |2 sixteen (16) feet.
o g 8" |z E1S e |S818 | wb m =
v w2 W - w z W Els|Sle | 2 T |a
W = F S SE g a0 |2 5 |Cics a | o |€
o e 28 as g2 S ol 85 | w [2
2| = Fdod2|E|8S|alE|Ele|ES | E |2
sl f Bs5ET|e|s3|alele|2|8E 2|2
] el = I I = T = I R O B I I < |QG
b 8 w2 rFd | Bl |3 |82 | &a|E | 0w | d |cf DESCRIPTION OF STRATUM
e Six {6) inches of tan clayey sandy sift topsoil (ML) 0.5
s 16 A - .
\- Reddish tan silty sandy clay (CL)
\ -- with iron ore nodules
“- 16 321913 - red and gray mottled
“ 18 33| 20|13
5
N\.; 14
Wi 12 3211913
12 18 Tan fine silty sand (SM)
.”. 13.0
\\\\; 18 Tan and gray very silty clay {CL}
: g
27 22 28119 9 -- With gray silty clay stringers
20 20.0
Bottom of boring
25
I H E _H_ H H REMARKS:
TUBE AUGER SPLIT- ROCK nqn,..__,n_um NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




]
LOG OF BORING NO. B-16
PROJECT: Ash Storage Area Phase Il-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/18/00 SURFACE ELEV: <346-6~ 3 W\Mr h\m\
FIELD DATA LABORATORY DATA DRILLING METHOD{S): Auger
" X
] e B s |E GROUNDWATER INFORMATION: Water was encountered at
s B 2 | 5|8 € 12 | nineteen (19) feet.
> = = = = w = @
Z 2 2= 12| 1% |88 et |5 &
X B 2 228 |zl lEjZ2lR |2 | 2 |
[} -~ > © O i B R o B . B = |o;
o EHFarlwl|lg|=3 E|o &R W wn 2
o S w A %o lS5|5g|3 oozl | w2
3 T WErEaeZ2 |k g8|lo|E|Elei £ < m
2 8 B OFI|2i25/3(2/2]|2|52|2|2_
| 8 [{zea|2(852/2)2|2(5|8% 1% |88 DESCRIPTION OF STRATUM
] Six {6} inches of tan elayey silty sand topsoil (SC) 0.5
] 13 61 N -
\ Reddish tan and gray silty sandy clay (CL}
m- 16
N 18 321913
w\\- ; |
7 0
. 158 2518 7 Tan clayey sandy siit (ML)
Hi 19
fi— 10 20 —
HHIr 20 59
4 .' — .mm MO —_
r -- With thin clay stringers
] 21
i ¥
20.0
207 Bottom of boring
25
I H H H H H REMARKS:
TUBE AUGER SPLIT- ROCK n._%%m NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




DATE: 4/18/00

LOG OF BORING NO. B-17

CLIENT: Southwestern Electric Power Company

PROJECT: Ash Storage Area Phase ll-Welsh Power Plant

SHEET 1 of 1

LOCATION: Cason, Texas

SURFACE ELEV; 3426~ = Y2, 72

FIELD DATA LABORATORY DATA DRILLING METHOD(S): Auger
@ ®
m _m %. M 3 m GROUNDWATER INFORMATION: No water encountered
g gy | f|&18) 1313
;] [ R L =z - E) = [m] (=] w B = %
x S E58Z (S |ra|c|E |2 (%28t
3 s R 22E|wl|z3 2|S|kle|B2| 5 |g
& S w2 %g 52|33l |58 | w |2
- T WeEoZ2|cl8glalElele | €2 £ 18
2k 2 5FT 8123132 (2(2]28|2 8.
| 8 Bl zea|2|BER|21Z|2|5|85]|2 |37 DESCRIPTION OF STRATUM
PR /m._x (8] inches of tan clayey silty sand topsoil (SC} 0.5
\- 16 50 Tan clayey silty sand {SC)
\- 16 25|18 7
N- 12
\\\\\\- 10
N\- 10
] 50
s Tan silty sand (SM)
" 17 51 -- With clayey sand pockets
15.0
15 Bottom of boring
25
I H K H E ﬂ REMARKS:
TUBE AUGER SPUIT- ROCK nq%%m NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444

MAXIM TECHNOLOGIES, INC.



LOG OF BORING NO. B-18
PROJECT: Ash Storage Area Phase Il-Welsh Power Plant SHEET 1 of 1
CLIENT: Southwestern Electric Power Company LOCATION: Cason, Texas
DATE: 4/18/00 SURFACE ELEV: 336-6~ 3 W%. 72
FIELD DATA LABORATORY DATA DRILLING METHOD(S}: Auger
2 R
3 e ®5 = |E GROUNDWATER INFORMATION: Water was encountered at
o) =z - | W R® |2
= T S 25 la = |2 fourteen (14) feet.
= = = Pl L =
w g e |2 b | @ = =} m w B Z &
¥ W = M =18 & M < |5 218> ¥ 1o |a
S| ¢ B3 |u!lad|2|S|E|c|BE bl
€ O B B - -4 = TR R R I R O £
o3 T @ o2 |E|gg|loelE |E|e £> | £ IZ
| E 5l & FZT 2= g 2| % @218 | 2 |22 .
S| & Wiros12|52|S8|2]2(5 |8k |E |38 DESCRIPTION OF STRATUM
PR Six {6) inches of tan clayey silty sand topsoil (SC} 0.5
3T 15 35 Tan silty sand (SM) with red and gray clay lumps
i 15
i 11
= 5
| 10
8.0
3 14 42 Gray silty sand {SM}
— 10 19
4 24 82
15.0
1% Bottom of boring
— 20 — —
25
I H E H H H REMARKS:
TUBE AUGER SPLIT- ROCK M%_,__um NO
SAMPLE SAMPLE SPOON CORE PEN. RECOVERY
000444 MAXIM TECHNOLOGIES, INC.




KEY TO SOIL CLASSIFICATION TERMS AND SYMBOLS

SOIL OR ROCK TYPES

SAND 4 SANDY == sHALE
SILT SILTY SANDSTONE
N
/ CLAY N CHAvEY LIMESTONE
W N
A
e | Rl ORGANIC GRAVEL
-

SAMPLER TYPES

I [ § 3

SHELBY DISTURBED SPLIT NQ

TUBE (AUGER} SPOON RECOVERY

I 0T 8
[\

DENISON PISTON PITCHER  ROCK CORE

CONSISTENCY OF COHESIVE SOILS
(MAJOR PORTION PASSING NO. 200 SIEVE}

UNDRAINED SHEAR

RELATIVE DENSITY OF GRANULAR SOILS
(MAJOR PORTION RETAINED ON NO. 200 SIEVE)

similar proportions of all intermadists
dizes

Poorly graded: “predominately one grain size or
having & range of sizea with few or

no particles of 2ome intermadiate
sizos

DESCRIPTIVE TERM STRENGTH, KIPS/SQ FT DESCRIPTIVE TERM RELATIVE DENSITY,%
VERY SOFT LESS THAN 0.25 VERY LOOSE LESS THAN 15
SOFT 0.25TOOS LOOSE 15 TO 35
FIRM 0.5TO 1.0 MEDIUM DENSE 35 TO 85
STIFF 1.0TO 2.0 DENSE 85 TO 85
VERY STIFF 2070 4.0 VERY DENSE GREATER THAN 85
HARD GREATER THAN 4.0
WATER LEVELS
h 4 - DEPTH GROUNDWATER FIRST ENCOUNTERED DURING DRILLING
hv4 - GROUNDWATER LEVEL AFTER 24 HOURS (UNLESS OTHERWISE NOTED)
TERMS DESCRIBING SOIL STRUCTURE
Parting: paper thin in thickness Fissured: containing shrinkage cracks, fraquently
fillad with mw._o sand or silt, usually mora
Seam: 1/8” - 3* in thickness or lass vertical .
Interbeddad: composed of altarnate layers of different
Layer: greater than 3” in thickness soil types
. . Leminatad: composed of thin layers of varying color
Calcarsous: containing appreciable quanties of and texture
calcium carbonata
Slickensided:  having inclined planes of weskness that
Farrous: woac.sm:n appreciable quantities of are glick & glossy in appearance
on
.. NOTE: Clays poasessing slickensided or fiasured
Wall-graded:  having wide range in grain size & structure may exhibit lower maasured

shear strength then indicated by the
described consistency. The consiatsncy
of such soil is interpreted using the
measuted shear strength along with
pocket penetromatar results.

TI080243Q180 ne

MAXIM TECHNOLOGIES




OVERHEAD POWER LINE
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McClelland engineers, inc. / geotechnical consultants

5100 HILLCROFT [ MOUSTOMN, TEXAS 77036
TEL., 713/ 772-2701 /| TELEX 762-447

August 31, 1973
Job No. 73-085

Southwestern Electric Power Company
P. O. box 1106
Shreveport, Louisiana 71156

Attention: Mr. W. H. Holley

Preliminary Report

Soils H5<mm¢hmﬂow

Welsh Power Plant
Cason, Texas

Gentlemen:

Presented here are the logs of borings and the results of laboratory
soil tests made to investigate soil conditions at the proposed Welsh Power Plant
near Cason, Texas. This study was authorized by your Purchase Order
No. Y-14567 dated March 27, 1973 and was performed in accordance with our
letters of February 20, March 20, and April 30, 1973.

Soil conditions at the site were investigated by 38 undisturbed-sample
or core borings and 4 disturbed-sample or auger borings drilled at the locations
shown on Plate 1. The core borings were drilled to depths ranging from 25
to 198.5 ft, and the auger borings were drilled to depths ranging from 12.5 to
20 ft. Samples of the foundation materials were obtained in general accordance
with specifications issued by Sargent & Lundy. Samples were generally obtained
at about 5-ft intervals in the core borings using 3-in. thin-wall-tube, 2-in. split-
barrel and Denison barrel samplers. Samples were obtained continuously in
the auger borings using a 4-in. auger.

Detailed descriptions of the soils encountered in the borings are given
on the logs of borings presented on Plates 2 through 43. The logs of borings
presented on Plates 31 through 43 are presented in preliminary form and will
be resubmitted in final form when laboratory testing on samples from these borings

is complete. Most of the terms and symbols appearing on the logs are identified
on Plate 44.

RECEIVED

SEP 4- 1973

OY¥FICE OF
. B. BOLLIY



:
The following tabulation gives the types of soil tests performed and the
symbols used in plotting test results on the logs of borings.

Type of Test Symbol
Shear Strength

Unconfined Compression o}
Unconsolidated-undrained Triaxial A
Hand Penetrometer ®

Water Content ®

Plastic and Liquid Limits de———- +

Consolidation (see Plates 45 thru 57)

Specific Gravity (recorded with consolidation test

results)
Sieve Analysis (see Plates 58 thru 60)

Percent finer than No. 200 Sieve (listed under -#200,% on logs)

Blow counts from standard penetration tests are shown in the "Blows Per Foot"
column on the boring logs. The results of water level observations in the boreholes
are recorded at the bottom of most boring logs.

We appreciate the opportunity to work with you on this project, If you
have any questions, please call us.

Very truly yours,

McCLELLAND ENGINEERS, INC,

Clarence J. MFM.H.m. P.E.
Project Manager

CJE/mmf

Copies Submitted:

Southwestern Electric Power Company: (6)
Sargent & Lundy: (6)
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LOG OF B

ORING NO. P-1

WELSH POWER PLANT
CASON, TEXAS

3" thin-wall-tube,

TYPE: 2" split~barrel & 3" Denison barrel

LOCATION: See Plate |

DEPTH, FT

DESCRIPTION OF MATERIAL

SYMBOL
SAMPLES

SURF, EL: 342, 8"

COHESION, TON/SQ FT
IIIlollllllll
02 04 08 08 1O L2 14

L i X 1 ! 1 L

PLASTIC WATER LiQuiD
LIMIT CONTENT, % LiMIT

UNIT DRY WT
LB/CU FT

BLOWS PER FT

10 20 30 40 50 &0 TO

-#200,%

13x Tan sandy silt

3-6-5|

in Very stiff red & light gray sandy

] clay with ferrous nodules

11-18-35|

wom silty fine sand

-with clay seams and pockets

DO OO

Seant
=<l

13' to 19"

SOOI T

~gray below 18

20

XA

PYY

¥
et
.t

+

- 25

-with lignite seams, 24' to
26

asntae

e s b tva VP N T LW

~with sandstone layer, 28' to
29.5

- 30

and sandstone nodules, 10-9-10

7-24-22

9-17-33

-with silt partings and seams

- 35

- 40 4

Hard gray clay 18-23-43

17-40-60/3"

33-60/6"

- 45

i

0
¥

4381 | Gray sandy silt with organic
pockets and seams 33-48-40/5" @ Non-Plastic

- 50

Y;
O Hard brown and | "
VH with sand poc m ...M...n._% 24-42- oo\a 2.

| o..::mlll.illl.l.l...l

(Continued on next page)

(=]

— 109 So———-} Q-

50

16

21

PLATE 2




- Term Iﬂ!'il n Mh.Z{:a"’—

LOG OF BORING NO. P-1 (Cont'd)

CASON, TEXAS

WELSH POWER PLANT

below 70.5'

-with sandstone seams and layers

£ |w COHESION, TON/SQ FT
” | ﬁ o WT ———Orerr—— %
. | & |“ w |t 0.2 04 06 08 10 1.2 14 -
- DESCRIPTION OF MATERIAL | & {Z> — 8
o > |2 % 5 | PLASTIC WATER LIQUID o
w [ & | = 18] ume CONTENT, % LIMIT N
e i e L ettt & h
@ I0 20 30 40 &0 60 70
R Gray silty fine sand
—ox B 42-60/5
[ 0. ...M 31-60/6" @ Non-Plastic ]
& - "
5 Lit) i 40-60/6
Hard gray clay
-with sandy silt partings and
pockets to 70,5 25-38-60/5"

- 80

85

20 -

¥

25 4

- 100

COMPLETION DEPTH: 75
DATE: April 26, 1973

DEPTH TO WATER
IN BORING: g [

DATE:May 3, 1973

M
E

1+
N

rm_L:bZU
INEERS

PLATE 2a
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#Farm 100-)1 (AT] Job Ne

TYPE: 2" split-barrel & 3" Denison barrel

LOG OF BORING NO. P2
WELSH POWER PLANT

CASON, TEXAS

3" thin-wall-tube,

LOCATION: See Plate 1

[l COHESION, TON/SQ FT
" 0 e | ¥ 32
- & |w W | st 0.2 04 06 08 LO L2 14 e
= © |a DESCRIPTION OF MATERIAL & |2 : . : _ : t : nOu
e | £ |[= o | "< pLasTIC WATER Liauio | &
w o[ o [ Z |3 oCimiT CONTENT, % LImIT N
e ? 313 S e &-—————-———— + :
SURF. EL: 338.8' @ 0 20 30 40 50 60 70
AR Very stiff red and tan sandy clay 1-1-3l
-with sand pockets and seams "7 '7
by at 2.5' to 5 ®
- 5 AN 8-9-10 %
3| Red silty fine sand L
;4] -with sandy clay pockets and -+
;m seams to 15' 16-13-14
: -with ferrous nodules to 16
4| ~with light gray clay seams, 9'
to 15¢
: 4-5-7] 28
-sandstone layer, 16.5' to 17
~gray below 17
9-14-18
-lignite layer, 21* to 23"
Very stiff gray clay 11-14-13 35
-with sand pockets and seams to B
25!
-with silt partings, seams, m,w 1
-14-18
pockets below 25'
Gray fine sand
Hard gray clay with sand pockets 4.0
and partings 15-32-60/4" ® -
Gray silty fine sand
-with clay pockets to ~ 20-30-60/3"
49
~clayey sand layer, 48.5' to 49"
28-60/6" 4
(Continued on next page)

PLATE 3




P

rern 00-3 (ST stk "'-;ZZ:"‘Y ‘.l

LOG

CF BORING NO.

WELSH POWER PLANT
CASON, TEXAS

P-2 (Cont'd)

- 80

S

- 85

1

- 20

- 95

100

£ COHESION, TON/SQ FT
i I c |3 — O a2
. | & |u i 0.2 04 06 08 1O 12 14 S
Zio g DESCRIPTION OF MATERIAL | & |&g|—— i 1 i i) 8
a | € |3 o [ 5| Prasme WATER tiaup |
w | % |2 Z |les] DMt CONTENT, % LIMIT
e b O ommm oo O + :
@ o 20 30 40 50 60 70
3 | Gray silty fine sand
5 AR 29-46-60/3"
L 0 1EEL 29-37-60/3" 24
-with clay pockets, 61.5' to 64!
L 45 22-31-60/3"
Hard gray clay with sand pockets
70 /m -sandstone layer, 68' to 16-24-48 ®
1 f// 68. 5 .
/ 33-60/3"
' a,////M /

COMPLETION DEPTH: 74,5
DATE: April 28,1973

DEPTH TO WATER
IN BORING: 13,3

DATE: May 3, 1973

MCECCLELLAND
ENGINEERS

PLATE 3a



“arm 108~ (5T Job no173'a?5.

LOG OF BORING NO, P-3
WELSH POWER PLANT
CASON, TEXAS

3" thin-wall«tube

TYPE: 2" split-barrel & 3" Denison barrel

LOCATION: See Piate 1

E (- COHESION, TON/SQ FT
I.OIII!II!I-
_P.. 2 14 ] M._n 0.2 04 06 08 1O Lz L4
= @ g DESCRIPTION OF MATERIAL a |z= ! L i : : . 4
o | 2|2 w | °< ] PLasTIC WATER LIQuID
wl o |2 # |kao LIMIT CONTENT, % LIMIT
= @ 91z R O e -+
SURF. EL: 329.4' o 10 20 30 40 50 60 70
Stiff red clay with sand pockets
and seams
-with ferrous partings, 3.5' to
4.5
- m . ,
:81 Red silty fine sand with ferrous
nodules and sandy clay seams
3 and partings
- 10 $31E ~with sandstone nodules, 8°' to
& 13
s “ ~with sandstone layer, 14' to 15'
....ﬁ -with coarse sand and gravel,
20 PR 18.5' to 19
Hard gray clay m@.mf
(55 -with sand pockets to 28"
oL s , w.w
-with silt portings and pockets >
L 10 below 28' 99 L._..Bl - O
4.6
- 35 / ® -
...‘ m Gray silty fine sand with clay
- 40 TEEE pockets and seams 35-50/6"
b %] Hard gray sandy clay with sand
H pockets 110 ™) e
45 PN
L | Gray silty fine sand
o Edit]| _-tignite layer, 49,5 050 _ || _
(Continued on next page)
MECLELLAND
ENGINEERS

PLATE 4




. Ferm m;s-um et 73"9;;:

LOG OF BORING NO. P-3(Cont'd)
WELSH POWER PLANT
CASON, TEXAS
_ £l COHESION, TON/SQ FT
w J 72} i WT
|3 u L [»&! o0z o4 o6 08 10 12 14
el M o. DESCRIPTION OF MATERIAL o jE3 L : . y : : _
o | £ |= @ | °S| prLasTiC WATER LiQuID
w | & | W ] Limir CONTENT, % LIMIT
o 3 |5 Fommmmmm e o +
« 10 20 30 40 50 60 70
1| Gray silty fine sand
Hard gray clay
- 35 |<iw*w organic partings to  29-35-15 oHr——r——-4
-with sandy silt _u.onrmqm and 3.3
L 40 partings below 58' @+
N
1R Gray sandy silt 50/5"
r 65 1if:
Hard gray sandy clay 3.5
-with silt pockets to 70" 109 = S0
4.5
0~
L 80-
I 85+
[ 90
- oml
- 1004
COMPLETION DEPTH: 75' DEPTH TO WATER
DATE: Aoril 17, 1973 IN BORING: ] 4 DATE: May 3, 1973
MECLELLAND
ENGINEERS PLATE 4a




Earm 081 {871 Job No _?J-d&s }

LOG OF BORING NO. P-4
WELSH POWER PLANT
CASON, TEXAS

3" thin-wall-tube &

TYPE: 2" split-barrel & 3 Denison barrel

LOCATION: See Plate 1

DEPTH, FT

SYMBOL

DESCRIPTION OF MATERIAL

SAMPLES

SURF, EL: 343.7"

COHESION, TON/SQ FT
||O|
0.2 ©4 05 08 1O L2 L4
L i 1 i 1 1 i
PLASTIC WATER LIQUID
LIMIT CONTENT,% LIMIT
oo @ —--—-——-——+
W0 20 30 40 &0 €0 7O

BLOWS PER FT
UNIT DRY WT
LB/CU FT
-#200,%

.
s

)
3

38l Tan silty fine sand

..i?w sand pockets to 4 \
Y] Stiff red and tan very sandy clay

-with sandstone seams and
NN nodules, 6' to 8.5'

<m_,<_m:_.,_.. red and tan very silty
cla

112 & — +

Tan and light gray silty fine sand
with clay seams and pockets
and scattered gravel

A D

AR T

48
70

-20

-Nm

-y

NN Stiff tan and light gray sandy clay

; with sand and ferrous seams

-gray below 23,5

13-6-10

Lot

I

|

|

|

1
o

1

]
o

OO0 OV

Gray silty fine sand with sandstone
nodules

18-50/9"

00

-with sandy silt pockets, part-
ings, and seams to 43'

M 17-5

Very stiff gray clay 11-14-25 [ 3

0/8" ® ®

L 45

g

3
£

[54]
]

e
Ag gty

-clayey fine sand, 46' to 53

Sl

(Continued on next page}

Gray silty fine sand 43-50/51

PLATE 5
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LOG OF BORING NO. P-4 (Cont'd)

WELSH POWER PLANT
CASON, TEXAS

Eol COHESION, TON/SQ FT
- $ ——————
i B R 02 04 06 08 10 1.2 L4
= @ |7 DESCRIPTION OF MATERIAL @ &= L _ . . L . .
e | £ |= © | "~ 1 PLASTIC WATER LIQUID
l w |g z | k@ LIMIT CONTENT, % LIMIT
o b oo O+
@ t0 20 30 40 50 60 70
N8 | Gray silty fine sand
Pk ~clayey to 53!
skt
L 50-50/4"
- 6013 /
50-50/3" \
- 65 EET
R -clayey below 68
09 25-50/5" +
B
i 33-50/5"
-sandstone below 78'
- 80Tk & | Hard gray sandy clay with ~ 32-50/4" ®
sand pockets and partings
e -with silt partings and pockets 1.35+
to 93 ® -
- B85 g
1.35+
- _.. X ¢ @ —
- 90
1.35+
- 954, % 22—
1,35+
-So;ﬂ# ®
COMPLETION DEPTH: 100" DEPTH TO waTER  Caved at:
DATE: March 28, 1973 IN BORING: 17 3 ,wM_ ‘ DATE: May 3, 1973

CCLELLAND
NGINEERS:

PLATE 5a
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i

Form OB-1 (571 Jop ke

LOG OF B
WELSH P

ORING NO. P-5
OWER PLANT

CASON, TEXAS

TYPE: 3" thin-wall-tube & 2" split-barrel

LOCATION: See Plate 1

DEPTH, FT

DESCRIPTION OF MATERIAL

SYMBOL
 SAMPLES

SURF. EL: 344, 1"

COHESION, TON/SQ FT
_—

Q.2 0.4 0.6 0.8 1.0 l.2

i1 i i 1 | R

.4

i

PLASTIC WATER
LIMIT CONTENT, %

UNIT DRY WT
LB/CU FT

BLOWS PER FT

LIGUID

LIMIT

-#200,%

g ulle Ty,

¥
[&)]
i

-

W

-with sandstone nodules tc 2.5

4| Very stiff red & tan very sandy. clay

: -with ferrous deposits, 2' to 4'

Red and tan silty fine sand with

light gray clay partings, pock-
ets and seams
-with sandstone nodules to
23!
~-tan, 13! to 23"

10-2

~-with ferrous partings and seams,
17' to 23

OO D

~gray below 23’
-gray clay, 23 to 23.5'

0-23

oo

A Hard gray sandy clay with sand
. pockets and partings

103

D
I3
s *e

Gray silty fine sand
-with clay pockets and seams to

35

ST YO0 i
a4

- o
O )

Hard gray sandy clay

110

¥

Gray clayey fine sand

0 30-50/6"

(Continued on next page)

32
33

PLATE 6
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LOG OF BORING NO. P-5(Cont'd)
WELSH POWER PLANT
CASON, TEXAS
Eole COHESION, TON/SQ FT
IIOI.I...I!I 0
_._._... 2 ju & WH 02 04 06 08 LO t2 14 &
o DESCRIPTION OF MATERIAL | & |&gi—i—t 1 il = 1 g
a | £ |z o < | pLasTIC WATER LIQuiD o~
w | » |Z Z |E3 LIMIT CONTENT, % LIMIT %
o S|z oo R ;
@ 10 20 30 40 50 60 70
4 Gray clayey sand
55 . Gray silty fine sand 35-50/6"
’ 0-50/6"
Y 30-50/ 28
i om-m 40-50/5"
N Hard gray sandy clay 25-50/5" 8 2
:E_ww.mo:mm_.ozm layer, 71.5' to 1 35+
L &~
-with sandy silt pockets below
73!
AN 1,35+
0 Y 50/6" ® 4 ——+ (-
- 80 T
A [ ]
'£1:3:8 Gray silty fine sand 50/6"
- 90
3R 65/6"
X3
100 FEFD
COMPLETION DEPTH: 1Q{ DEPTH TO WATER :
DATE: March 22, 1973 IN BORING: }3 & nomﬂ ot DATE: May 3, 1973

MCCLELLAND
ENGINEERS

PLATE 6a
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.Ferm 1081 {871 Job M

LOG OF BORING NO. P-6
WELSH POWER PLANT
CASON, TEXAS
See Plate 1; Offset 29"
TYPE: 3" thin-wall-tube & 2" split-barre! LOCATION: NNW of staked location
Eole COHESION, TON/sQ FT
Illlnltl-o.t[.l....l
W. 3 |u & wn 0.2 04 0.6 08 1.6 1Lz 14
|2 s DESCRIPTION OF MATERIAL | & [Z3 L
a | £ |= @ | " | PLASTIC WATER LiQuiD
w » |2 W ww _._._.,_;.:. nozﬁmzﬂo\, r_H_q
SURF, EL: 322.7' A>Eu_.ox.v a |3 0 20 30 40 50 B0 70
Fill: Tan and light gray clay,
intermixed with sandy silt
t el =—gphy
1.35+
R . | ©—
Very stiff tan & iight gray clay 1.35¢+
-with sand partings and ferrous @
nodules to 10
-with sand pockets to 15
1,35+
-sandstone layer, 15' to 15,5 Wu”
Gray silty fine sand with sandstone
nodules
Very stiff clay with sand pockets ®
Gray silty fine sand with clay
e seams and pockets 14-50,/8"
e 22-100/5"
1” Very stiff gray m:J\_An_Qx with silt
N, partings and pockets o ®
NN
\;
] Gray sandy silt with clay seams ,
15-56/12"
Hard gray clay with silt seams and ®
N partings _ .
50 R Gray sifty fine sand__ 202X E
Continued on next page)
N EREER? PLATE 7



Form ml;ﬁ A7 Job No 23—04?5 1

LOG OF BORING NO. P-6(Cont'd)
WELSH POWER PLANT
CASON, TEXAS
COHESION, TON/SQ FT
= 4 o W WT
. | & |u i R 02 04 06 08 L0 12 14
£l |2 DESCRIPTION OF MATERIAL | & |&ab— 1 = 1 o o |
a | E = w |-l prLasTic WATER L1QUID
w n |g w o LIMIT CONTENT, % LIMIT
e 313 oo @ e +
. io 20 30 40 50 50 70
. Gray silty fine sand
% Hard gray sandy ciay with mica &
sand pockets and seams 22-58/6"
..... Gray sandy silt with clay seams
: and pockets 39-56/6" .f.
Hard gray clay 30-53/6" |
L 45 -with lignite partings and seams | 1.35+
to 66.5' '@ 5
-with silty sand partings &
pockets below 66.5' 36-58/6"
Gray silty sand with sandy clay
seams +o— 4
Gray cemented sand 31 a_oo\w__ d%mvm
-with sandstone seams and layers
to 78.5'
o Hard gray sandy clay with sand ,
. 85 pockets and mica 53-87/6" _%nwh
100/9"
®
Gray sandy silt with mica
40-60/3"
] 42-100/5"
COMPLETION DEPTH: 99 5 DEPTH TO WATER
PATE: Aprit 12, 1973 IN BORING: § 4 patTE:April 23, 1973

; PLATE 7q




Form 08-¢ (517 Job No

ZR-TFS

l

LOG OF BORING NO. P-7
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube &
TYPE: 2" split-barrel & 3" Denison barre!  LocaTion: See Plate 1
‘ Eole COHESION, TON/SQ FT
« I e |F- -
- | & fu i 02 04 06 08 1.0 1.2 1.4
= | @ | DESCRIPTION OF MATERIAL | & | &3 A
o | £ |2 2 {.5| PLasTic WATER LIQUID
w5 |3 , g _._Mﬁ nozﬁmZﬂ_ﬁ r_.,.‘._._ﬂ
L llllllllllllllllllllllll
SURF. EL: 352,8' @ 2 10 20 30 40 50 60 70
RAEH H .
Tan silty momw\..\ o
R, T
M| Stiff red and tan sandy clay
R -very sandy at 4'
!.Er 351 Tan silty fine sand
10 . Ak -with sandstone nodules to 10
BEEY ~with clay pockets to 15
15 L
B ‘#  -tan and light gray at 18!
F20 {E5E
Stiff light gray clay with sand
pockets and partings
125 -with ferrous nodules and seams 21 H——[|®®-—++
to 30!
- mo 4
r - ) -
NN -very stiff gray sandy clay with |
] sand seams and pockets below — e
35 o .
e - -
L a0 BRI Gray clayey fine sand with sand- N
Ry | L stone nodules and ciay pockets
PR 12-50/4"
(5o N Very tiff gray sandy clay, || =
(Continued on next page)
NPt PLATE 8




Form 10874 13TS doa M_ZI:OJJ .

LOG OF BORING NO. P-7 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
£ COHESION, TON/SQ FT
L | o fo e | Fn O
. o w w 5o b 0.2 .4 0.6 0.8 Lo 1.2 1.4
ooz DESCRIPTION OF MATERIAL | & |&3 I
a | £ |= © 1 °S | PLASTIC WATER LiQuiD
w | o |3 = ww E.ﬂ._._q nn:,_ﬁmzﬂoxu CHQ
ﬂ.m_ - 10 20 30 40 50 60 70
A Very stiff gray sandy clay
- 55 3 — :
B4 | Gray silty fine sand with clay
yALY pockets
- 60 £
: Hard gray sandy clay with  22_50/4¢
sand pockets
Gray clayey fine sand 108 ..w__m @
[ 55 Gray silty fine sand
Black lignite
100/4"
== /
. F Hard gray sandy clay 1 %Im%
..\mm -with sandy silt pockets to 90
\ -with siltstone nodules, 89.5' to
20!
. ._OO "
- 95 /
j %
~sandstone, 98.5' to 99
- 100 .
o
COMPLETION DEPTH: 99" DEPTH TO waATER Caved at:
DATE: March 29, 1973 IN BORING:95 (741 DATE: April 23, 1973
YRGELane uﬁﬁm?




e 0Be0 (51 uob he PuF - PSP E

TYPE: 2"

LOG OF BORING NO. P-§
WELSH POWER PLANT

CASON, TEXAS

3" thin-walil-tube &
split-barrel & 3" Denison barrel

LOCATION: See Plate 1

DEPTH, FT

SYMBOL

DESCRIPTION OF MATERIAL

SAMPLES
BLOWS PER FT

SURF. EL: 346. 5!

WT

UNIT DRY
L8/CU FT

0.2

COHESION, TON/SQ FT
—_—
0.4 08 0.8 1.0 1.2 .49

1 1 ] 1 1 L

PLASTIC
LinMIT

el

WATER LIQUID
CONTENT, % LIMIT

-#200,%

Tan & light gray clayey fine sand

Stiff tan sandy clay
~with ferrous nodules and sand
pockets to 8'
~red and tan at &'

Light gray silty fine sand with
clay seams
-with ferrous nodules to 20,5

-red, 29' to 33.5'

11-21-22

Very stiff gray sandy clay with silt
partings and pockets
~with sandstone seams, 3% to

42"

1,35+

S—p

Gray silty fine sand

{Continued on next page

32

20

31

PLATE ¢




Farm 108-3 (5T ob Wo LONF ~PARG

LOG OF BORING NO. P-8 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
£ |- COHESION, TON/SQ FT
— 2
H. o |© oy wn 0.2 04 06 0.8 10 1.2 L4 M.
= @ |g DESCRIPTION OF MATERIAL a %= ; : : : : : ! o
a | ¥ |2 9 |.5| PLastc WATER Lguip | N
w | 5% (g =l IERETh CONTENT, % LiwiT | %
= I B e e + ,
@ 10 20 30 40 50 60 70
Hard gray sandy clay with sand é
pockets and partings 1.35+
s ® o>
1 [ Gray silty fi d
T ray silty fine san 18
- 60 FiEE:
Hard gray sandy clay ® 1 %mh
~with lignite seams to 63'
1,35+
N M ® H—+ Al
- 7010
~with sandy silt partings andy . _cq /gn @
| wm-. pockets from 74’ to 75! /
X ~with sand pockets and sand- ® . _ m.mh.-
L 80 Nl stone nodules, 78' to 82!
] 1 ~with sandy silt partings and oH— —+ H WMH.
i mm,........u | pockets below 83
AN 1.35+
... ] & -
1,35+
B g
Gray silt with light gray
1004 H sand partings and pockets
COMPLETION DEPTH: 100" DEPTH TO WATER Caved at:
DATE: April 8, 1973 IN BORING: 14 8 44" DATE: April 23, 1973

MCCLELLAND
ENGINEERS

PLATE 9a




(=7

TYPE:

LOG OF
WELSH

CASON, TEXAS

3" thin-wall~tube &
2" split-barre! & 3" Denison barrei

BORING NO. P-9
POWER PLANT

LOCATION: See Plate 1

1571 106 No _PuF -

Farm 08-:

DEPTH, FT
SYMBOL

DESCRIPTION OF MATERIAL

5/ MPLES

SURF. EL: 355.8'

COHESION, TON/SQ FT
—-— o
0.2 04 06 0.8 1.0 1.2 1.4

1 1 A i 1 1 1

PLASTIC WATER LIQUID
LiMIT CONTENT, % LIMIT

UNIT DRY WT
LB/CU FT

BLOWS PER T

Stiff red and tan sandy clay

~becomes very stiff by 13'

—

.35+
® —-

—

.35+

D -5

|uou

Tan fine sand

8-

10-15

Very stiff light gray clay
~with silt partings to 30"

-gray sandy clay with sand
pockets and partings below
33

WL s

961 ta-—t—@l A4

28 Ho——+ ==

O _._.'w__.:-. T

45

0wt

v -
LYY

RO
Y
LA

L

st o

5y
»

m Gray silty fine sand with gray

clay seams and partings

15-50/7"

15-33+
50/3"

| _

<qum:_"mm3<un:mxn_o<<<:r
— Silt partings : 10

/../im th sand pockets to 50°

-5/

PLATE 10



Er ol

Fere 108-3 157} Jop NO«ZZ

T

LOG OF BORING NO. P-9 (Cont'd)
WELSH POWER PLANT
N CASON, TEXAS
) E e COHESION, TON/SQ FT
Yl gl i 0.2 04 06 08 10 L2 14
@ g DESCRIPTION OF MATERIAL | & [Z> I
o | ¥ |= " < | PLASTIC WATER LiQuiD
w n |Z F | ko LIMIT CONTENT, % LIMIT
a ? 9|z S ’ YA,
..... @ 10 20 30 40 50 60 70
Very stiff gray sandy clay
-with sandy silt seams below 53’ 1 354
103 4o +——H O R
Cray fine sand
%Ny SHff gray sandy clay &
N | -with sand pockets to 68
- NS Tan clayey fine sand with clay @
i wo.. N seams and layers
_— 1,354
Hard gray cla ® >
] ] gray Y
— -with sand seams below 78" _%..Mh
..... | mOE \
N
1R Gray silty fine sand
ERESE S v
90 FhE 50/5
M Hard gray sandy clay 26-50/5"
\Gray sandstone layer /
B COMPLETION DEPTH: 98,5 . DEPTH To waTeEr Caved at:
DATE: Apeil 3, 1973 IN BORING: 24 3 41" paTE:May 3, 1973

MCCLELLAND
ENGINEERS

PLATE 10a



1574 son No _BF - 0TS

LOG OF BORING NO. P-10
WELSH POWER PLANT
..... CASQON, TEXAS
3" thin-wall-tube &
TYPE:2" split-barrel & 3" Denison barre! ~ LOCATION: See Plate 1
Ele COHESION, TON/SQ FT
——Oi—
_ﬂ. 2 i & WH 02 04 06 08 10 12 14
r o g DESCRIPTION OF MATERIAL | & [&3 P S RO W
e | |3 w |OS| pLasTic WATER LIQUID
i w w |2 w ra LIMIT CONTENT, % LIMIT
o . 2 |3 Fommm s @ e o +
/ SURF. EL: 352.7 @ Io 20 30 40 50 . 60 70
Il Very stiff red and tan clay with ®
] sand pockets 1.354
N @ o
- w ] g
BT Red and tan fine sand
10 ~slightly clayey to 13"
~with sandstone nodules, 14' to
19 ] 15¢
-with ferrous deposits, 19’ to
- 20 20!
[ 25 4; %mmf gray sandy silt 3-5-5
LY | -with sand pockets and seams
,mo.ww.m "Ao:urﬁw_mzmmosm 6-3-5
e ..,.. ~with ferrous seams at 34!
#1 -gray with clay seams below
R 36.5'
2o FHET: 10-16-24
N | Very stiff gray sandy clay with
silt partings and seams 102 Hdo_l_4 M_V..W
1,354
||||||||| | wos #HHHM_‘ &
{Continued on next page)

PLATE M1




Ferm i0g-Y 4571 108 Ko AT =55 .

LOG OF BORING NO. P-10 (Cont'd)
WELSH POWER PLANT
CASON TEXAS

Eolw COHESION, TON/SQ FT
ﬂ I [ wT
N IV P 02 04 06 08 10 L2z L4
= e DESCRIPTION OF MATERIAL il L . : _ i . :
a | £ |= o | °S| pLasTic WATER LIQuUID
w | @ |2 Z |ES LiMIT CONTENT, % LIMIT
o J |3 S CERLEE R @ +
« 10 20 30 40 50 €0 70
Very stiff gray sandy clay with silt
partings and seams
— Gray silty fine sand
——— X3 Gray clayey fine sand with sand 114 |+.+ \W.h
.Ioo. ......... pockets
B 1.35+
%l ~shaley clay seams, 63' to 63.5' @ >

Gray silty fine sand
~with clay seams o 78
~with lignite seams at 68"

50/3"
L 75
L 80 |
] liani \ 5 50/5"
g5 ignite, 84' t0 85.5
B Hard gray clay h.35+
I -with silt partings and pockets ®™
F 90 to 90"
1.35¢
® >
L 95 .
1.35¢+
S

11001

PLATE lla



Form 108-3 (871 Job we TnF ~LP ST 5"

"; Note Scale Change

LOG OF BORING NO. P-10 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
COHESION, TON/SQ FT
.._._l. ] “ m mT
S| 2 {d il R 02 04 06 08 L0 12 14
= a |g DESCRIPTION OF MATERIAL & 1 &3 _ 4 : : : _ :
o | 3|2 2 I 5| PLastc WATER LIQUID
w | % |2 - e CONTENT, % LIMIT
o | ERE R B S ——
1020 30 40 60 60 70
A Hard gray clay
/H -with sand pockets below 100
;8-%
TN
Gray silty fine sand
-with clay seams and pockets
1201 to 128 ,m_o\q_
: 50/5"
: . _ |
-_wo-.... -light gray at 128 50/3"
/H Hard gray clay, slightly silty le..w._.
- 1404 -with silt partings to 138. 5"
Soft gray silty cla
L1501 ﬁ d \ uim:rvﬂ.o%%nc:mﬁ@m to 148° 7 uw@,uh
. Hard gray shaley clay
uwos H Light gray silty sand
Hard gray clay with silt partings 1.35+4
170 T and pockets 8>
<7} [ Hard brown and tan lignite
Sy 1,354
1805 = °=
N . . .
/ Hard gray clay with silt partings | 38
190 /H B
/ .T
W/q 1.35
COMPLETION DEPTH: 198, 5 DEPTH TO WATER Caved at: .
DATE: Apeil 5, 1973 IN BORING: 57 o) 34 paTe: April 11, 1973

PLATE 11b



iob Mo _Z-? 'ﬂ&’_j‘

57

aELF

LOG OF BORING NO. P-11
WELSH POWER PLANT
CASON, TEXAS

3" thin-wall-tube &

TYPE:2" split-barrel & 3" Denison barre!

LOCATION: See Plate 1

£l COHESION, TON/SQ FT
T 4 @ 14 WT :
. o |u W 02 04 06 08 10 12 L4
ez DESCRIPTION OF MATERIAL | & |&Z= ——
a | £ 1= w | O | PLasTIC WATER LIQUID
w | % |g Z |k T MT CONTENT, % LIMIT
o ® S frammmmm oo R +
SURF. EL' 342.,2' o 1o 20 30 40 50 &0 70
Stiff tan and light gray clay
- slightly mazwv\ with ferraus n_ﬂ.m L ®
. organic matter and sand ety
7 gante matter poe ® 1.354
-5 hANCME Very stiff tan and light gray sandy @ T
Ll e
i as.:w ferrous and organic matter _.%m.vv.
- 9 to &' 1 H
-tan at &' ® B3]
Tan fine sand
-with ferrous partings and seams
to 18!
-with clay seams to 30'
-sandstone layer, 19' to  28-50/2"
19.5'
6-50/10"
-gray below 27"
10-13-25
~ferrous and sandstone seams,
34' to 34.5'
Hard gray clay @ ]
~with silt partings to 40!
. 1.35¢4
-with sand pockets below 43.5' %Wv
Gray clayey fine sand
(Continued on next page)
EnGTNEERS PLATE 12



Farm 1083 (371 Job Mo _Z-Z_'Q&—

LOG OF BORING NO. P-11 (Cont'd)
..... WELSH POWER PLANT
CASON, TEXAS
. £ . COHESION, TON/SQ FT
e = i R 0.2 04 06 08 10 L2 L4
o ig DESCRIPTION OF MATERIAL | & |Z3 e
o | 2 iz . @ | S| PLASTIC WATER LIQUID
w | o | S LiMIT CONTENT, % LiMIT
e ” 31z dommmm e L
@ 0 20 30 40 50 60 70
,r/ru Gray clayey fine sand
. A/H Hard gray clay with silt partings 1. 354
L 55 -/ 2 3
1| Gray silty fine sand with lignite
60 “— and clay seams
B2 50/4"
- 65 T
E8 "
70 {1 2076
N | Hard gray clay with sandy silt
partings and traces of mica
75 /m 24-50/7" - 2
N\
S0 Hard gray sandy clay with sand ® d_%lmh
| 80 XN pockets _
1.35H
RN @ -5
® _.%W
1,354
Hard gray silty clay & @ -
-with silt seams and partings
to 99
- 3 ._. Gray and light gray silty sand ®
;oo-.n”. T\ ~with clay partings to 99" /
COMPLETION DEPTH: 100" DEPTH TO WATER Caved at:
DATE: April 8, 1973 IN BORING: 14 30 DATE: May 3, 1973
ENGIRTENS PLATE 12a



1575 san Ni_ad e

Farm JB-c

LOG OF BORING NO. P-12

WELSH
CAS
3" thin-wall-tube &

TYPE:2" split-barrel & 3" Denison barrel

POWER PLANT
ON, TEXAS

LOCATION: See Plate 1

E ol COHESION, TON/SQ FT
- . — o o
“ 12 u o WY._.H 02 04 06 0.8 10 12 14 ™
= © o DESCRIPTION OF MATERIAL o &= L L i ! . . ! w
o | 3 |2 2 |,.5| PLAsTIC WATER vauo | Q
uo| » Ee LIMIT CONTENT, % LIMIT
o @ S iz oo L Y —— + *
SURF. EL: 353.4' @ 10 20 30 40 50 €0 70 _
; Stiff red and tan sandy clay ®
8 -with sand pockets and seams to @
_— g'
T 5 N -very stiff below 4' .
] 1.35H
& —p
10
L 15 - 20-25-18 ++—=—+
Red and tan clayey fine sand with
sand and clay pockets 114 ot =+ A
Red and tan silty fine sand 9-19-12
-with ferrous seams and 15-14-15 36
deposits, 29' to 33!
-tan, 33' to 38
[
-gray with clay seams below 38
- 36-42/6"
20-42-
50/4" 37
-sandstone, 48' to 50
{Continued on next page)

PLATE 13




Ty "04?5'

Form 10, C

LOG OF BORING NO. P-12 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
i} E . COHESION, TON/SQ FT .
R O R R 02 04 06 08 L0 12 L4 o
T e g DESCRIPTION OF MATERIAL | & [Zgf— 1 1 o oo S
a | (= o 2| prasTic WATER LIQUID Y
wi n g x kb= LIMIT CONTENT, % LIMIT %
o ? 9|2 T [ LA + \
@ 10 20 30 40 50 60 70
Gray silty fine sand
. 55
oy Gray clayey fine sand with 20-42-
60
sand pockets 50/4n
-+ 56
®
53
Gray fine sand
~-with clay seams to 84
100/4" 2
100/6"
-sandstone below 92.5' 1.35+
Hard gray sandy clay with 24-50/7" ® ®
sand pockets
1.35+
100 KA : ® CEZ
4
COMPLETION DEPTH: 100" DEPTH TO WATER Caved at:
DATE: March 26, 1973 IN BORING: 24 g n<MA_n DATE: April 23, 1973

CLELLAND
GINEERS

PLATE 13a



288

157 b o P

LOG OF BORING NO. P-13
WELSH POWER PLANT
CASON, TEXAS

LR I I

3" thin-wall-tube &
TYPE: 2" split-barrel & 3" Denison barrel ~ LOCATION: See Plate |
e COHESION, TON/SQ FT
- 5 ——
“ g (W i 02 04 06 08 L0 12 14 &
| o ig DESCRIPTION OF MATERIAL | & |Z2 _ e . _ . _ 2
o | £ |z w | 0= | eLasTic WATER Lieuio | &
w » |2 w Ea LiMIT CONTENT, % LIMIT %
o il FPREE - [ YRNE— _
SURF. €1 348, 1" o 6 20 30 40 S0 60 70
Firm tan and light gray clay °
e
!.MH..... Very stiff tan and light gray sandy &+ @
I, clay
- R -with silt pockets and partings
o D below 8' $r——r ®
E3EH Tan silty fine sand
- 15 .. . .._ 21
20 {$EE: 32
K -with coarse sand layer at 23.5'
25 514 23-50/4"
30 HEEEM 2-6-11 21
R K -gray below 34!
- 35 e .
Y 3 ¢ -with gravel layer at 35.5'
- 40 1 /ﬁm Hard gray clay 23-50/10¢ LI ®
N\
Gray silty fine sand
20
||||||||||||||| @
(Continued on next page)

PLATE 14



C ot 10857 dek [T e ;

LOG OF BORING NO. P-13 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
_ e . COHESION, TON/SQ FT
1 F m RN 02 04 06 08 1O 12 14 o
= 2|2 DESCRIPTION OF MATERIAL e %3 . . _ _ _ _ . %
a. s |2 £ |5 | PLasTic WATER LtQulp ol
w | » |2 ES | LIMIT CONTENT,% LIMIT
3 R S
@ 10 20 30 40 50 60 70
Gray silty fine sand
38
Hard gray clay with silt partings o 1.35+
Gray silty fine sand with lignite
seams and mica
50/3"
L 75
[ 80 |
= mm 4
L 90 -
L Qm 4
1001
COMPLETION DEPTH: 69" DEPTH TO WATER Caved at:
DATE: Apri] 10, 1973 IN BORING: |5 g ﬁu_,”..wmo_ ar DATE: April 11, 1973

MCCLELLAND
ENGINEERS

PLATE 14a



1 1571 4ab No 7.5’-'&4?5 )

-

Frrm 108~

LOG OF BORING NO. P-19
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube, ,
TYPE:2" split-barrel & 3" Denison barrel  LocATION: See Plate !
E i COMESION, TON/SQ FT
rT: -l w [+ 4 WT %
- o |4 wo| > 0.2 04 06 08 Lo L2 L4 S
= @ la DESCRIPTION OF MATERIAL oo1x> L L ' . 4 : ! O
a | £ |3 @ | 5| PLASTIC WATER LiQuip ~
wo| %[ Z 1E5] M CONTENT, % LimMiT N
a S |3 Ao e &--——-——+ _
SURF. EL: 331.8! o o 20 30 40 S0 60 7O
TRl Gray & tan silty fine sand
Stiff tan and light gray clay with ®
sand pockets
=a -red and light gray, 4° to &' ®
-light gray with ferrous partings [ | 990t | jse_l__l__1 __|_
3 below é' 79 te %
.._ Red siltty fine sand 7-9-13
: -with ferrous deposits to 14
-with clay seams below 14' ¢_y5_y7 24
-gray below 17
25 p13E 22-25-23 62
".ho-o-.-
Hard gray clay with sand pockets M|W
L uo 4
N 3
Gray clayey silt with sandy silt ®
35N pockets
/ Hard gray clay with silt partings
and pocket .6
0N i pockers 22-50/9" 3:4
Gray silty fine sand with clay
(a5 pockets
//Vm Hard gray clay with sand 47-50/5" 4.2
F 50 "M+ pockets and seams and mica T
{Continued on next page)
S _#z.m.a




nmwfnﬂ.”“h731035

I.L.OG OF BORING NO. P-19 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
E |- COHESION, TON/SQ FT
- —_———— 2
“ 13 m o vw._n 0.2 04 06 08 L0 12 L4 S
= @ g DESCRIPTION OF MATERIAL o o . _ _ W : _ _ Q
a | T 1= @ | -S| prasTic WATER Liguo | &
w w |2 W ko LIMIT CONTENT, % LIMIT I
= 2z IR ' TR — |
@ i 20 30 40 50 60 70
Hard gray ciay
Gray sandy silt
-wifh iignite layer, 56' to 56.5' ]
Hard gray sandy clay with sandy 4.5
silt _UOn_Am_.m wWIMO\m: . @EW
-with lignite partings to 65'
-with sand pockets below 64' p Nnmv
3.7
® -
3.3
@ =
L 80
85
o
L 95
100
COMPLETION DEPTH: 75' DEPTH TO WATER
| DATE: April 18, 1973 IN BORING: § g DATE: May 3, 1973

MECLELLAND

ENGINEERS U_I_D._|m ._mQ



LOG OF BORING NO. P-20
WELSH POWER PLANT

“pem 1G8-' (5T} Jab No 73'035

CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel  LoCATION: See Plate 1
ol COHESION, TON/SQ FT
l']..l-IOIIE.[!lll
._H. 2 |u i Vw.n 02 04 06 08 10 L2 L4
_______ X lae g DESCRIPTION OF MATERIAL | o |EZ» R e S
a | |3 @ | "1 PLASTIC WATER LIQUID
W w |5 Z [E= LEMIT CONTENT, % LIMIT
a ? 91z . L T +
surr. eL: 303, 6 @ 10 20 30 40 50 60 70
! Tan clayey sand
1-1-3 +@i-
Firm tan and light gray sandy clay
with ferrous deposits
2-2-3 ®
| Stiff light gray clay with ferrous @
seams and partings
w Gray silty fine sand
15 LidE 17-24-37
e | Gray clayey sand
-with clay pockets to 18"
. 15-24-60/4" Bl
Gray silty fine sand
i 28-60/6"
30 FHHER 29-54-60/3"
L 35 MLI&AIOO\ M
] -with clay pockets, 39" to 19-40/¢"
L 40 - a
-fractured sandstone
- 45 1 21-53-60/3"
45 layer, 44' to 45.5' /
ﬂ/ﬁm Hard NSQ n_a% with sand _oonrﬂmnmo..hm A.Imv..
I mo-ﬂ and partings . o)

COMPLETION DEPTH: 50¢ Um_u‘:._ TO WATER
DATE: Anil 28, 1973 IN BORING: 9 71 DATE: May 3, 1973
ST _#Zm;



~ao Ng

[t1a)

farm 38

Note Scale Change

LOG OF BORING NO. p-21
WELSH POWER PLANT

CASON, TEXAS

TypE: 3" thin-wall-tube & 2" split-barrel ~ LOCATION: See Plate 1
E |+ COHESION, TON/SQ FT
- — o o
“ 14 m o Vw.n 02 04 06 08 10 12 L4 S
= © ja DESCRIPTION OF MATERIAL o |x3 _ : : . : ! : m
a | 2|2 o | 5| PLAsTic WATER LIQuID
w | » | z |3 LiMIT CONTENT, % LIMIT %
o a3 13 A mmm e @-——————~- + _
surr. Lt 323.6' @ o 20 30 40 50 80 7O
Stiff red and light gray clay with ®
L ———] sand partings and pockets
~with ferrous nodules, 2' to &' 3.3-4
@
- 5
Tan silty fine sand with light 12-14-27]
Iﬂml gray clay seams and pockets
1 28
g Hard gray clay 3.8
15 | -with silt parfings to 20' ® >
-brown, 18.5' to 19" 3.0
501 14-25-33 Q-
1 -with sand pockets & partings, %1@-
,Nm,/ 23" to 25' 106 __t4lo
/m ~with silt partings & pockets, 4.0
1 t =19~ @
,mo.MM/ 28" to 30 12-19-23
3 Gray silty fine sand
31-36-60/3"
¥ Hard gray sandy clay with sand
pockets
10-21-60/5"
Gray silty fine sand 21-60/6" 30
26-60/5"
32-60/5" 21
-sandstone fayer, 57' to
57.5' 21-46-60/3"

COMPLETION DEPTH: 60’
DATE: April 29, 1973

DEPTH TO WATER
IN BORING: 11, 64°

pATE: May 3,1973

PLATE 17




Form 1081 (5T} Job Mo 73-ogs

LOG OF BORING NO. P-22
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel LOCATION: See Plate 1
£ | COMESION, TON/5Q FT
!Iqll...o.l|
W. 2 {u x Wn c.2 04 06 08 10 Lz L4
“““ | a g DESCRIPTION OF MATERIAL | & |Z3 B
o | £ |= @ S| PLASTIC WATER L1QUID
w & |2 2 mm r_.,*._._a noz.ﬁmz._...\° r_.,n_q
o Il | e e e
surr. EL: 338.1' 3 | 10 20 30 40 50 60 70
NN St red and light gray sandy clay ®
A 4-4-7 i
- 5 A Hard light gray and tan n_aw\ WLV
~-with ferrous deposits to 10
\ ~with sand pockets and part- 5-8-10
ings to 18 m.n_'
- 10 - -with silt partings, 7' to 28' 99 to-—t—- - Q
~with vertical ferrous seams at
- 15 - 13,5
-gray below 16
2.9
=
L NO 4
-with lignite seams, 22" to 23'
- 25 12-16-46
-with sand seams and pockets, w.o
[0 | 28' to 46 —>-
116 WIW.
35 o=t
-sandstone layer, 38.5' to 39"
[ 401 10-21-31
4.5
Q@ -
Hard gray sandy clay with sand
pockets and seams 16-27-60/4"
._r..
COMPLETION DEPTH: 50! DEPTH TO WATER
DATE: April 30, 1973 IN BORING: ] D! DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 18




Farm 1G&-1 (51 Job No 73"075-

TYPE: 3" thin-wall-tube & 2" split-barrel

LOG OF BORING NO. P-23
WELSH POWER PLANT

CASON, TEXAS

LOCATION: See Plate 1

Y . COHESION, TON/SQ FT
T N x | F - O—— 32
- o |u i 0.2 04 06 08 LO 12 L4 S
e ® |z DESCRIPTION OF MATERIAL & 1z3 4 . L : . . L S
a | £ |2 » S| PLASTIC WATER Liauip | &
wi w |2 E |2 LIMIT CONTENT, % LIMIT %
o @ 9 |z dpmmm e e + _
SURF. EL? 304.2" @ 16 20 30 40 50 60 70
R TR Tan sandy silt
8] SHff tan sandy clay with sand ®
N pockets
-5 R &
....”.... o-——-rt+ | @
10 S 8
~with gray clay seams, 12' to 18
-red and tan below 12
®
15 P 109 =R 60
Gray silty fine sand with clay
[ 20 fis pockets and seams 15-21-25 24
-sandstone layer, 23.5' to 24 _
50/0" 4.4,
25 Hard gray clay ® >
-with sandy silt partings and
pockets to 30' 5 7
L 30) 115 e ——|-- o Q-
W.m
- 35 1 21-50/4" -
-silty clay, 38' to 40’ 3.3
L 40 -with sand pockets and seams, B
38' to 45'
50/6"
L 45
4.4
L 50- e
40-50/3"
N .ﬂ\
COMPLETION DEPTH: 53,75 DEPTH TO WATER
DATE: Apri| 22, 1973 IN BORING: §_¢' DATE: May 3, 1973
MCECLELLAND
ENGINEERS

PLATE

19



Farm 'GB-1 {§7) Jop No 7‘?"0?5

LOG OF BORING NO. P-25
WELSH POWER PLANT
CASON, TEXAS

TYPE: 3" thin~wall-tube & 2" split-barrel LocaTION: See Plate 1
£ COHESION, TON/SQ FT .
. ——O— R
“ g lu & ww 02 04 06 08 10 12 L4 g
rlald DESCRIPTION OF MATERIAL |o &> S ——— <
o | £ |2 o | °S | eprasTic WATER LIQUID
u ol z |t LIMIT CONTENT, % LIMIT *
o ® 91z R ——— I + !
. SURF. EL: 357.8" @ 10 20 30 40 50 60 70
Tan sandy silt 40
H: *
T 5 WGWH ! Stiff gray and red sandy clay with &
AL sand pockets 2.7
W -with gray clay seams to 8’ & -+
-very stiff red and tan below 7* 4-1
AL RN
~with red fine sand seams and 1.2
15 B layers below 13' 8-17-14 & >
L 20 £33344 Ton silty fine sand
; ~with ferrous nodules, 24! 11-10-10
25 T to 24. 5" 32
30 18-23-18
-wm-mnw" -with ferrous partings, 34 21-50/9" 16
LY to 35
a0 FEEL 28~50/8"
~with organic partings, 43' to
a5 L4 45.5' 8-14-20
Ak -gray below 43! e
~with clay seams, 49' to 54"
Em.vau"u lllilll'lii:itlll.nlll_uh.qHM@\I@.._.rl
(Continued on next page)

PLATE 20



Form 108-5 (67} Job Ko Z 5"&;{

!

LOG OF BORING NO. P-25 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
E ol COHESION, TON/SQ FT .
rl. w vl WT mfl
. m_ w wi | > 0.2 04 06 08 LO 12 1.4 o
o g DESCRIPTION OF MATERIAL |& |&atb—t 4 0 i O
o Z |= n ~ | PLASTIC WATER LiQuld
w | w |3I 2 |&o CImMIT CONTENT, % UiMIT *
2 ¢ 91z SIS - [ JE—— + _
@ 1o 20 30 40 50 60 70
Tan silty fine sand
50/6" :
- 55 4 /
~sandstone layer, 58' to 59"
- 60 - 50/6" 14
X -with n_.ov_ seams and mo:mlwmtmo\o._
65 F stone nodules below 64"
- %
- 70 £ 50/4"
15 24-50/7"
- 75 {55
L mon
L 854
N 001
N Qmu
- 100
COMPLETION DEPTH: 74.5' DEPTH TO WATE
DATE: Aoril 21, 1973 IN BORING: 5 31 paTe:May 3, 1973
FLanRranD PLATE 20a



1571 sab Mo 7EaFs

Ferm OB-!

Note Scale Change

LLOG OF BORING NO. P-26
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel LOCATION: See Plate |
E e COHESION, TON/SQ FT
g — O 2
il B b = vw.ﬂ 0.2 04 08 GB 1.0 12 14 S
x © |5 DESCRIPTION OF MATERIAL o 1Z3 : . = _ _ L . o
a | £ |Z w | < | pPLasTIC WATER Liquio  f N
W o |3 Z |E3 LIMIT CONTENT, % LIMIT %
o S iz fommemmnm e R e _
SURF. EL: 346.2" @ 10 20 30 40 30 &0 70
o SHFF tan mq:mﬁ.n_o% with sand
Ntk pockets and seams
R, ~with ferrous deposits, 4' to 10 o b bl
- 5 %
RN -red and tan below &' ®
B 110 $r——- +Ho 66
L0 N ®
-red fine sand layer, 13.5' to
L |5 Lﬂ.h 14! 15-29-20
~with ferrous nodules below 14
Very stiff :mr* gray and brown ®
clay with ferrods partings and
sand partings, seams and
pockets
L 55 ] [~ -gray below 24! 10-13-17] ®
Tan fine sand with clay seams and
pockets 4-13-25 6
28-35-15
6-4-7 27
16-19-26
10-31-22 4
10-10-25
itt gray clay | ®
3
COMPLETION DEPTH: 60' DEPTH TO WATER
DATE: Apri] 21, 1973 IN BORING: 19 7 DATE:May 3, 1973

CLELLAND
GINEERS

PLATE 21




-
Farm 081 {57 sob No 73-085

LOG OF BORING NO. P-28
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel LOCATION: See Plate |
E e COHESION, TON/SQ FT
= 0 z -_—— 2
ol E |u i 0.2 04 06 08 1.0 L2 L4 s
r | o |5 DESCRIPTION OF MATERIAL | & |3 R o)
a w = ] ~ | PLASTIC WATER LIQUID o
tw w tZ W Ea LIMIT CONTENT, % LIMIT £
o a3 |3 e &———————- + !
SURF, EL: 332.7" @ 10 20 30 40 50 80 70
JUELE Tan silty fine sand
o Very stiff tan and light gray sandy ®
clay
-9 Tan fine sand -18-
-with light gray clay seams 13-18-17
below 7.5'
10 15-22-44 L2k 6
s Very stiff red and light gray ciay
with sand and silt pockets and ®
partings
~hard below 18' 4.0
® -
F20 4
4.3
® -3
o Nm..u 4
3.3
13-18-22 ®—>
- 30 5
~sandstone layer, 32.5' to 33 4.9
35 ] R
‘@o‘//ff 20-35-60/5"
N\
5ok | Hard gray sandy clay
L 45 12-18-40
Hard gray clay with sili partings
M and seams 13299
-mo-/f 3-22-32
N
COMPLETION DEPTH: 50! DEPTH TO WATER
DaTE: Aprif 30, 1973 IN BORING: 5,0! DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 22




-
form 1DB-1 {571 Jab Ko 73“ 08)

TypPe: 3" thin-wall-tube & 2" split-barrel

LOG OF BORING NO. P-30

WELSH POWER PLANT
CASON, TEXAS

LOCATION: See Plate 1

sand

COHESION, TON/SQ FT
- o~ —_—
e A I T - 02 04 06 08 10 1z 14
e m_ DESCRIPTION OF MATERIAL |& |Z3 T
[2z]
5133 2 |e3| "LMTS coNiERne  Dr
2 e , 9 (2 fomm e en @ +
SURF, EL: 335.3 o lo 20 30 40 50 60 7O
, Stiff tan sandy clay
@
s BN ®
. ~-red and light gray below &' ®
[331 Tan and light gray silty fine  30_50 /60
F 10 sand with clayey sand seams
Hard tan clay with ferrous partings 3.0
5 | >
SN0 Tan and light !
o B Tan and light gray clayey 13-10-13 pet [

L 55 [“$31H Red and tan silty fine sand

L 30

1@@1

sA.Ow

|L.w;

L rhnvO|

COMPLETION DEPTH: 25°
oﬁm“.p_oi 18, 1973

DEPTH TO WATER
IN BORING: 19 ()

paTe: May 3, 1973

MECLELLAND
ENGINEERS

PLATE 23




Form 084 (571 50 Na Zé’-03’5

LOG OF BORING NO. P-31

TYPE: 3" thin-wall-tube & 2" split-barrel

WELSH POWER PLANT
CASON, TEXAS

LOCATION: See Plate 1

E e COHESION, TON/SQ FT T
- 5 e O
w2 |d i R 0.2 04 06 08 10 1.2 1.4
E @ |z DESCRIPTION OF MATERIAL o &3 L L L . . _ t
a | 2 |= @ [ S| PLasTiC WATER LIQUID
Wl H |Z E | &= LIMIT CONTENT, % LIMIT
o z
a _ S|z e O +
SURF. EL: 358.1 o 10 20 30 40 S0 80 70
Stiff red silty clay
-with sandy sitt pockets to 2"
~firm at 2' ®
L 5 2.6
Hard tan and light gray sandy clay .2
: with sand pockets Wlm.
o I 116 eH-+ | o 8>~
s B -with ferrous nodules below
14,5
w.“ 13 Red silty fine sand with clay seams
50 and ferrous partings
10-13-17
s b N 0-13
30 1
- um n
. L.O u
- 45
- mo..
COMPLETION DEPTH: 25' DEPTH TO WATER
DATE: April 18, 1973 IN BORING: ]4 (¢ DATE: May 3, 1973
S n:ﬁmﬁ



!

Tarm .DF-

 sap e, A= OFS

LOG OF BORING NO. p-3?
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel LocATION: See Plate 1
£l COHESION, TON/SQ FT
- —_
il = & W._n 0.2 04 08 08 LO 12 14
e | DESCRIPTION OF MATERIAL | & |3 —
a | £ = © | °S1 prLasTic WATER LiQuiD
! o g z |E3 LIMIT CONTENT, % LIMIT
o 3 |z N T ——
SURF. EL: 354, 7 o 16 20 30 40 50 60 70
| Stiff tan sandy clay with sand
: pockets
5 X 5
-very stiff below 7* 8
L 1o .. Red and tan silty fine sand with
— A3 sandy clay pockets
T
TR, ; 2.5
S Hard tan and __@Tw gray n_QV\ 12-19-27 ® —
15 ] with sand pockets
—— -with ferrous pockets and sandy
] clay seams to 15* 2.3
-NO.N”NM &
j.. Red silty fine sand with ferrous
o] B33 MM partings and clay seams  13-50,/9n
- uo N
- mm -
40
L ﬁvm.v .
- mO|
COMPLETION DEPTH: 25 DEPTH TO WATER
DATE: April 18, 1973 IN BORING: 147 DATE: May 3, 1973

MCCLELLAND
ENGINEERS

E

PLATE 25




Form -Q6-1 {§T1 Job Mo 7}025

I

WELSH POWER PLANT
CASON, TEXAS

LOG OF BORING NO. P-33

TYPE: 3" thin-wall-tube & 2" split-barrel Locarion: See Plate 1
E COHESION, TON/SQ FT
H O o WT 0
- o [W w | b 0.2 04 06 08 L0 12 1.4 =
i @ |a DESCRIPTION OF MATERIAL - . L : ; L L ! o
a ¢ E |= © "5 PLASTIC WATER Lieuip | ©
Wi o |Z w Em LIMIT CONTENT, % LIMIT o
o _ il S Rt O + ki
SURF. EL: 355.0 @ 1020 30 40 50 60 70
S3tiff red and tan sandy clay with
. sand pockets and ferrous
SN pockets ®
5 N 5
411 Red and tan sandy silt with sand
10 A pockets 64
Red silty fine sand with ferrous
3 nodules and pockets
- 5 ~with sandy clay seams and 7-15-27 11
: pockets to 30
-tan and light gray, 19" 1o 38
I : 16-17-30 14
BELR- 28-28-50
F 25 Teda
(30 131 M 11-14-22
| 35 -with ferrous layer, 34, 5' 14-77/12" 28
— to 35'
-gray with clay seams below 38
- 40 12-40-48
1 Hard gray clay 1! 354
25 N 22-50/2" oo
N |
- Gray silty fine sand 50,/4n
50 f:
COMPLETION DEPTH: 49" DEPTH TO WATER
DATE: April 13, 1973 IN BORING: 15 4 pate:May 3, 1973
i PLATE 24



i

LOG OF BORING NO. P-34
WELSH POWER PLANT
CASON, TEXAS

Ferm 108-5 (57) Jab Na _7__3"&35-

TYPE: 3" thin-wall-tube & 2" split-barrel LocaTION: See Plate 1
Efn COHESION, TON/SQ FT
w.. | @x WT 3
- o (U w o[>l 0.2 04 06 08 1.0 1.2 1.4 )
T © |3 DESCRIPTION QF MATERIAL & lEa ! ! ! ; ! . : o
a | £ [= @ | °S | pLASTIC WATER Liquip | ™
w » |2 w b LIMIT CONTENT, % LIMIT *
o a |2 EERREEEEE TR & + :
SURF. EL: 352.2' @ 10 20 30 40 50 &0 70
_///M Very stiff red and tan clay
,mﬂ/,..xm d tan silty fine sand
WM ed and tan silty fine san 4-11-15
-with sandstone and red and _
: N ligh dy clay bel
L 10 K ight gray sandy clay below
g % 8
& 3 13-22-24|
15 (K ——
Very stiff light gray clay with sand 1.7
pockets and seams 105 e+|-—-H A
Light gray silty fine sand
-tan, 24' to 3&
-with clay seams and pockets 4-6-13
below 24
-with sandstone nodules, 26 to
38!
3-5-7 32
8-5-4
~gray below 3¢’
?-14-21
Hard gray sandy clay with silt
BN seams and partings o
45 ==--f 49
. m01
COMPLETION DEPTH: 45 DEPTH TO WATER
DATE: May 1, 1973 IN BORING: 27 4 DATE: May 3, 1973
R _u:.qmw,\,




em ool tem

LOG OF BORING NO. P-35
...... WELSH POWER PLANT
CASON, TEXAS
N Type: 3" thin-wall-tube & 2" split-barrel LocaTioN: See Plate |
. COHESION, TON/SQ FT
g e e |5 O 2
.15 |u W |k 02 04 06 08 L0 12 14 G
= o |z DESCRIPTION OF MATERIAL & |zx3 ! : L i L L s o
a | £ (= @ | 5| PLasTic WATER Liquip | N
wol e | z £S EH: nozﬁmzﬂu\u _._._,nﬁ u__#
S - P
SURF. EL: 341.5' @ | IO 20 30 40 50 €0 70
<N | Very stiff red and fan sandy clay
4 | Red and tan silty fine sand with
2 sandstone seams and nodules
-tan with light gray clay seams
below 13! 21-35-50
-with ferrous seams and partings,
3 17 to 19,5 .
3 5-1-3 26
N4 | Hord gray sandy clay 4.5
oy ~-with mn.usm pockets and 13-18-24 ®
N S partings to 25
| - " . wlN
W -with silt partings and pockets 102 Ho-+— - H# O -
L UO-. UQ_OS.. 28
'! Gray silty fine sand with clay
=um-wwM“ pockets and seams 8-7-50Q
%l Hard gray sandy clay with sand 11 4.
® -
pockets and seams o4
k] | Gray clayey sand
i “_.m-_...u.....m 12-23-60/4"
R
- mo:
COMPLETION DEPTH: 45 DEPTH TO WATER
DATE: May 2, 1973 IN BORING: 10 ot DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 28



3-055

Farm 108-1 [ST1 Job No

Note Scale Change

LOG OF BORING NO. P-36
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube,
TYPE: 2" split-barrel & 3" Denison barrel  LocaTion: See Plate 1
_ E 2 COHESION, TON/SQ FT o
w I 14 - -
. | 8 |u 5|k 0.2 04 08 08 10 L2 1.3 g
- DESCRIPTION OF MATERIAL |a [&s3 U EE R e
[ s |2 $ |-%| Prasmc WATER LIQUID
w | 5 | 2 lEs ] Gt CONTENT, % LIMIT *
o . aJ {3 B S & -+ !
‘ SURF. £L: 347.8 @ 10 20 30 40 50 60 70
L3y b Tan silty fine sand /
\ Stiff red and tan sandy clay with
sand pockets
-5
o L Red and tan silty fine sand  1.14-14
¢ -with sandy clay seams tc 14
L5 .m ~with ferrous and sandstone  8-8-8 22
nodules, 14.5' 1o 14
' .“ -with light gray clay seams, 18’
20 LiIEN to 20 10-16-14
uom 8-16-23 26
—gray with lignite and clay
& x seams below 32'
- 35 LR 7-15-25
— / Hard gray clay with sand seams
!/H and pockets 4.5
L 40 / -with sandstone seams, 39.5' to ® -
R &.O_
=\ *
50 LibER Gray silty fine sand 13-26-60/4"
: Hard gray sandy clay 29-60/5" o= %nm—h
I 0 Gray clayey sand 18-27-60/4"
L 60 J-n... n..
B—-—
COMPLETION DEPTH: 60 DEPTH TO W
DATE: May 2, 1973 IN BORING: ﬂm_mm_ DATE: May 3, 1973

PLATE 29




form 108-i {57] uJob uoﬁ'035=

LOG OF

BORING NO. P-37

WELSH POWER PLANT
CASON, TEXAS

TYPE:3" thin-wall-tube & 2" split~barrel LocaTioN: See Plate |
E e COHESION, TON/SQ FT
- ———
i = B & Wﬁ 0.2 04 06 08 10 L2 L4
|2 g DESCRIPTION OF MATERIAL | & |&3 e L
o | ¥ |2 2 | 5| PrasTc WATER L1QuID
w | | E@l LiMeT CONTENT, % LimIT
o 3|z S R - +
SURF, EL: 348, 1" @ 0 20 30 40 850 60 70
—— Stiff tan silty clay with sand 2-3-5
pockets and seams
M 4-8-9
- 5 PN Stiff tan and light gray sandy 3-4-6
clay with sand seams and
— pockets and sandstone 6-8-13
1o nodules 4-6-11
EFERN Tan silty fine sand 1A
m -with sandy clay seams and 8-14-15
RN pockets to 13 8-17-16
L 15 1 ......
S SHFF + ight dy cl
Py fm iff tan and light gray sandy ¢ W 3.5 .T%l..-
S Tan silty fi d
e ".. nm n stlty fine san 9-25-49
L 30 m 10-5-3
Jll. -gray below 32!
35 H 9-11-19
g : 3.5,
(a0 éma gray clay with sand seams ® -
4 / and pockets
WM Gray silty fine sand 8-14-38

COMPLETION DEPTH: 45
DATE: May 1, 1973

DEPTH TO WATER
IN BORING: 145t

DATE: May 3, 1973

PLATE

30



TYPE:

LOG OF BORING NO. F-35

MIELSH POWER PlLArsr
Chsonf, TEXAL

WM\\NN\\“_\.\“\\\ \\m.Nm.\ mm.,.

LOCATION: See \U\n:m..N

Form 10B-5 (31) uob ha_ 2 ~C7 e

DEPTH, FT

SYMBOL

Y Spled Tpog.

DESCRIPTION OF MATERIAL

- SAMPLES

o
SURF. EL: 57245 7

BLOWS PER FT

COHESION, TON/SQ FT
—_—

0.2 0.4 0.6 0.8 LO 1.2

i i 1 1 1 1

PLASTIC
LEMIT

WATER

UNIT DRY WT
LB/CU FT

LIQuiD

ELEVATION, FT

Ji

a

st¥4 Reds 7an Sandy C/ay
w/tevvous mm‘taﬁ.ﬁ@ WS

Errs
J3

J

Red ¢ Trwn Sendy Silt
i E\n._ D% SCAMS h‘_‘lﬂl.m".u\
;..C.\.mm Frows o
—w/kerrous Lave, @©g’c 1

- E\amm_\_wo:‘m FAVEY 2.5 -3, 5]

7
ole pos +5@ o 20ae/2 ¥
9 YW/

l.\/M\..

J&

Q\m.\m\

mﬂ;q Five Sancl \\@\\?
- LL.\\H., m.w_-..:...\.hh = 5 vy Q\&h‘ 3"
- W/send stone Aryep /6-/75°

..Mﬂw..ml

<4 Fd ﬂuwnr.,_« C ?b%
—Saminakd wilh sl
below 201
- h\m\:r QI:R m_.o\_\mm\.u\\ _\\ L
Senm @ 26

i/ a‘\uu‘

- 77,

)

G\ 15

5
i3]

:“...M

01 G ray M:{w‘ Fiwe < 37&_/ zy/3

1

J13

A nu,\_.Q\ .W\oow MNKD\W Q\.wu
S Wi iCa tagt 5 T

12 & \U.Qh\.ﬂﬂ.\.m.

: By :
L .;?u.cl.m ?_:\m._\\ il —Y7

\an \\\:\ﬂm\ Fe, .I\uﬁ\wm\u@ﬂv

24/ 2fb- ]

2 Q\ﬁ?h“ " a

Yep2” T

PLATE 3/



Form 19|

85 (ST Job Nu._ZN?*Q féﬂd

LOG OF BORING NO. R28(Conts/)
WELSH Power. PrasT
£l COHESION, TON/SQ FT k-
- z - O -
i B I i 0.2 04 06 08 10 12 14 3
s @ g DESCRIPTION OF MATERIAL & &= t L L i ¢ L L =
a | £ (= 2 | 5| PrasTic WATER Ligun [ <
w |l n |2 - LiMIT CONTENT, % LIMIT o
e J |3 - O + o
@ 10 20 30 40 S50 60 70
\.\b\f\\ m\m._“ M@\K\W ﬂ.\mu.W .
2h963-3" s
— s3>
o] $ 29/go-
o / ’ B
- cC\:.n:S te ?vﬁw 635 -6%5
= N - w/schHecd __.‘tL,m. SEAMS
65 64567 /
2«0 -3 ~
(50 ] d
S-6[” |
(55 ]
..E\n_fv\ m:n\\.m.m\gs\m.ﬂmvxh b0 i
L £ 0 belrw 77
— .V\.U!V\\\
] @va\ M.ozmv\ St
- - Ww/elpy seams belowBY
| = ‘ Z
- 701 “p-s
-wa\n L Q%rw, ! .
/00 i £ £y
COMPLETION DEPTH: /@07 /- _
DATE: ..\Q\W 3a, /973 wzmvmqm_m_q%o%pmmmu. OMM\M\MW DATE: .\c¢ 24/973

PLATE 3/q



Form (088 (3T} Jod Ne,

LOG O

F BORING NO Fx9

\NELSH FowlEr PLassr

: C TEXASZ
wwq,:v_,_v:w\z H-Tu be sont,
TYPE: muww:ﬂu,.tmwaﬂwxn\ Location: See fuit [
ol COMESION, TON/SQ FT .
a 2 |u i ww 02 04 06 08 1o 12 1.4 z
E |2 (& DESCRIPTION OF MATERIAL [o &3 e b
& | 2 (= © | .51 PLasTic WATER viauip | &
wle |3 , S 3] twT SR (LI
SURF. EL: ¢/%, ( m 1> 020 30 40 50 60 70 s
yp! § SHFE Reds Tanw Sandy Gx»m 1]
Red Sandy Sil+ _
- 8 4! w/aln iv\?o%m:\m\ m&\i\\wn\_ ] 1
J §'e 8’ Nm\.w%&.%
[0 1~ Y EVUEL
- TAN below 137 -
/s {J - E\m;,\%&wu:yu\w@\&\wc
. 20 145 .. — W/ Brown ﬁf\ SEANT i«\we
befow 207
AF Brown kg Wt Grag CF
mw \E\mw.z dy amwu m&.ﬁu@ e
A Nﬁ-ﬁvw TN ¢ Light Grag Silty “ﬂ:nm?k.\m\;\
-7 - Tan 28,5 355 %) E_L..\\ ﬁ
301 4.~ Wsand stene nodulc g | T
be low 28,5 |
)8 ~TansRed 335-98 shiel-4” |
L 2 o, , ;
wWlignite /ayer, |-
3¢ %365’ A B
nw\Q-LJ M \M\\_n\»¥ﬂo AEIW. EEY FE —
ﬁ ﬁ RN
:m\(.v\..:c {— ?.u_.:.. Graybelow H§ .@\m_\: | ﬂTﬂrJIJ
Hard Gray Clay |
o WL SYSAN Stheaks@sp  apifee _
ﬂ Qﬁ\u\“\k\mﬁ\ O3 74 \ \U.Whv
RGN PLATE 32



form 108-5 (ST} dou ue L% WD

LOG OF BORING NO, P39 (Contd)

WELSH Powsw a7

CAson/, 75AS
<
w” - COHESION, TON/SQ FT W
v:-.. a2 |& x WH 02 04 06 0B LO 12 L4 W.
T |a g DESCRIPTION OF MATERIAL o |&= b P
o | E )= 2 | n| PeasTic WATER LlQuID g
i n M P e LIMIT CONTENT, % LIMIT o
e J 435 B E e + o
o I0 20 30 40 50 g0 &.o
T ]
s \\m\d\w\n\ Clay
-M‘MJL_wW - \L..x‘.tm}un\&\u\\\\ m\m\@.ﬂ%\ gxww‘\&ﬁ
B wysi [+ stewe Nodules S9.8- 5%
/138
Rad ._InH 22
Jiy -
..:E.L
3 2% ye-3
Jlsl 24{ve-g
YLEN
&t -ty
<] B 9
|mb;
s
9P
- PRELIMIN
9. .
ﬁT_ﬂ% #
Ol a
COMPLET|ON DEPTH: 25 DEPTH TO WATER
DATE: Jofyy 27,/973 IN BORING: DATE:
NN EEND PLATE

344



LOG OF mommz_m NO. A 4o
Ke lsh FPrwe- \L\s&r\
Qbmmﬂ_ Texas

Form 1093 (3T} Job mo. 70t =~ CPPT

f\.u.w\ /4 , \N. =
TYPE: N§MWNQM\\GWMkA LOCATION: See Ak £
. Ele COHESION, TON/SQ FT =
.._H - |0 o WT 3
" o w 1l 3 b 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
|z g DESCRIPTION OF MATERIAL (2 |&3 et £
a | & [= 2 |5 PLasmc WATER Liquip | &
M n M , 5 ML _l_.“al_._- ﬁOZWNZ.._-.n\u _L..’hq._. _h_._
S jz7| To..___P% i
SURF, EL: S & m |2 10 20 30 40 80 €0 70 w
w B %..bw?mi@;wm_mmmwazm.&ﬂ_mm
| -wi/ferrous &mwo.m;h Nﬂ .w.vl\
X wl€eryous tenims 5* _w._. ) J&\_‘w
= ...wl__...wr., u.;u.”.‘;c b.S5 =20
UupPL il ’
..\n.Lu\M occ\mlz% SEn/mS nﬂ\q\d\\ J\nv\:
- pociets belonw /O
12 1 ., 23eeldo-v]
ECh ~w/sand layer, 167163
- 20 ] - Dévk Guuay below 207, S/
— CL\QTm Ak e .qu.ImV 20,5722
- Vevy SHifF below 20
5 J Wigh
25 Re\ ] =
- 30 - 23240
- 287 HY 6o
37 N mwfn.u Sl . 10 E mzd% ) ) N.“\eo‘h;
L =/ t_\némnz_n matievy 24 44 ]
FrREss
mEN uu\w&ua.m‘ :
i\\%l N . -
—d
[ ]2 T [ - 2826 g0
e
COMPLETION DEPTH: SC DEPTH TO WATER
DATE: M. 2, /973 "IN BORING: DATE:
R PLATE 33



FoTm 1085 (871 Jon pe /s ~ O &V

&8

LOG

OF BORING No. y->q

WELss FPowéw AT

37 Thiv-Wall -Tab e

QEWQ\.\ / Mmr\\n%m

TYPE: 2% Mu:.*-WUDBC LOCATION: M.num \M\Q% n\ _
. . Eole COHESION, TON/SQ FT =
o 4 |a e | F z
B o w > b 0.2 0.4 0.6 0.8 1.0 1.2 1.4 o
El= g DESCRIPTION OF MATERIAL o &3 e £
a E |= % |~3{ PLAsTIC WATER LIQUID $
_n..u._ 0 M , e z- _.._n_,_;uq,_. nozwmz'ﬁ_e\n F_H_.ﬂ .__.L._
#1353 | g M
/) SURF.EL: 3¢ 7 7 a |2 fo__20 30 40 50 g0 70 w
—up| [ 5AFRed s Tan Sandy Clay HWIW i
S : TR I B
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Uupz R
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5103 0 - 2gar Gray ¢ Tanbelow 15 _w\&\mw ,
S ‘ _
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, P oS3
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L\\L S M& (Ao aian . :
COMPLETION DEPTH: 5 & DEPTH TO WATER Caves of:
BDATE: \ﬁQm,h\%Nw IN BORING: A A DATE:
YRS Ree PLATE 24




Form 108-35 {87} Job Ne,

LOG OF BORING NO. 242
WELSH Powsr LANT
CASon!, TEXAS
7 _. - _ = .
TYPE: w:ﬂm:_umkﬂo_odur LocaTioN: Sere flaf £
_H . COHESION, TON/SQ FT :T1
n 3 |u £ WH 02 04 06 08 10 Lz L4 w.
..... Ele s DESCRIPTION OF MATERIAL |> |&3 e e
by Ik » <~ | pLASTIC WATER L1QUID g
W e E | ko LIMIT CONTENT, % LIMIT o
o ° . / 3]z e — L — + I
SURF. EL' 249, 3 @ f0 20 30 40 50 &0 70 w
p |
TRN Sandy S,/
J ~bL M\\K\Knmx\ﬁ‘\h 50 BEAg7 9 A0 &
mxé&u\ W21 , r
- s Tl L w/sand peckets v/ |
upi
o Pl Tan Sty Fine Sand spseleo-s
- ‘ . SY8/R
/S on W Very SEH Brown 5405 47 Cray
E@N B W Il ",
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o Sk fine sed & T
-ND-LU : —ilh §§ km‘_“ubm,_«\.ﬂo -l \.ut\N;w AR L
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. 57
. - ; \.v.‘\w\ y2EL
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A35H
50 ]°7 | - 707 (2 @+ |
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5148 K m&\?\mm.\\ / 23/vgp0%
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il ' SYvots?
COMPLETION DEPTH: 5§ ' DEPTH TO WATER
DATE: Jyfy 30,/ 773 IN BORING: DATE:
N .
E

NGLEAND : PLATE 35



Farm 108+5 (575 yop o 2 5 ~CURY

TYPE:

LOG OF BORING

35T himldall-7i b

LOCATION:

NO. /243

See \Q\A.k .\

DEPTH, FT

SYMBOL

m\\.MG\H FSpog

DESCRIPTION OF MATERIAL

. SAMPLES

[
SURF, EL: 3&7/.%

BLOWS PER FT

COHESION, TON/SQ FT
—_

0.2 0.4 .6

l 1 1

0.

8 1.0

UNIT DRY WT
LB/CU FT

PLASTIC

WATER

LIMIT CONTENT, %

ELEVATION, FT

Firm Redilight Sand Clay
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< <
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(ﬂzﬂ shitf /o, 3 \W&\ “\.mw. Q\WW_
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1
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PLATE 3¢



Form 108-5 {571 Jab HOZ"_?—O?\S-—

LOG OF BORING NO. 243 (Gounlt/)
Wersy Power mrant
CAsond, TEXAS
El COMESION, TON/SQ FT -

o = s & S -

il I b , i 0.2 04 06 08 10 Iz 14 z

I DESCRIPTION OF MATERIAL |a | & — -

o |3 |2 2 | 25| Prasmic WATER Liguip | &

ui W P & - LIMIT CONTENT, % LIM!IT o

= g |35 R O + -

o 10 20 30 40 650 60 70 “
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S8 ] 1]
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] 1] JH

] _ ]
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] | S
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— I
L 1 m | | iqu
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847 i T ‘
_-— A B
] | T
- 70 A % g
" e |
A 1 H%W
/0 0

COMPLETION DEPTH: & ~ DEPTH TO WATER
DATE: .\c\‘ 241973 IN BORING: DATE:

CCLELLAND
NGINEERS

PLATE

3¢ 4
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Form 108-5 (571 op Ho.

LOG OF BORING NO. A&7
WELSH Power. PLANT
4 Chsond, TCxAR
YT d WU Tib E
TYPE: .mwg:.mm.w\“\‘_m\noa\,\ Location: See ALt £
] E ¢ COHESION, TON/SQ FT &
o B i 02 04 06 08 10 1z 14 2
R DESCRIPTION OF MATERIAL  [o (&3 e e
o T |= 2 > | PLASTIC WATER LiQuic g
i n |d ® ke LIMIT CONTENT, % LiMIT o
o s 3|z e O + I
SURF, EL: J¢ /. & @ 19 20 30 40 50 80 70 .
T S4PL Tans Reed Sandy Elag — 1
- w/SANd strerks 4°8 ol 1]
L _sh\n N ] N
] B —ereitCrapbelon 7| T
§ \mu. \N.\lnr)...\. Mmﬂhqhﬁw\,\ ﬁ.w.wb,n\ Mh.e.nxw\ aﬂ...\* A -
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. P ll
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- \ -
' I
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> ﬁ /1/R3/3% ]
. wgn ] ]
k W
L 2] | _ ]
il ﬁ % ‘A| |
) eI N
I~ m\N b 1 ) :
Y5 ] -
..fl\w.Bl
COMPLETION DEPTH: 25~ DEPTH TO WATER Caves af! :
DATE: Lc\w 26,/973 IN BORING: mm.u '  2/8'  DATE: .\Q\ﬂ J0,/973

PLATE 27
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form 106-8 (37} Jon Nn,gd&—

LOG OF BORING NO. /L
WELSH Power. PiLin/r

. _ CAsons, TEXAS
BT bWl T e
TYPE: M\\M\M\\.\;:@Qn{\ LOCATION: Seee \b\m\v\“ .N
: COHESION, TON/SQ FT -
- & L W
e I B 0.2 04 06 08 10 12 |4 3
Tl e |d DESCRIPTION OF MATERIAL |a o — _ =
o | 2 (= @ S| pLasTic WATER Ltauip | &
w 5 | - = LIMIT CONTENT, % LIMIT o
o 3 (5 Fommme e O + I
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— “YShale s€dmat 245" _ =as LT
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(301 R scams, 20~ 30,5 i\%‘. - B 1
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. m [ [ ] IIJH# wﬁu
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COMPLETION DEPTH: 55 ’ : Ve 57!
DATE: Joly 26,/ 973 IN BORING &1, owwm\mm\ oate: uly 35,4973
T PLATE 35
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ob N, &% ol

TYPE: &(\M&x}\&&\\\\\m\h

LOG OF BORING NO. 249
WELSH PowsER. LLanT

CAsord, 7ExAs .
LocaTion: See Lloke [/

COHESION, TON/SQ FT

A R _m £ —o— .
- | o |u wo | > 0.2 04 06 08 10 1.z 14 s
W M a DESCRIPTION OF MATERIAL o ra . L L 4 L L : =
o e m % 5| PLasTIC WATER LIQUID g
& | (o] g |z~ _,_H_.ﬁ.--:---mm._,ﬁ_m.ﬁu\u---imu_.: u
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1
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DATE: _A
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DEPTH TO WATER COves o/:
IN BORING: yg .

24.3+ DATE: Lc\w 30,773

PLATE 3%
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e
Job N,

LOG OF BORING NO.AB-/
WELs Powcr 14 a7

Q\%MB).\\ TEXAS
%
TypE: 4 \t\&\. LOCATION: Se=e Lok /
: . - COHESION, TON/SQ FT s
_._T. g o =, O =
o -.._.._q L 0.2 0.4 0.8 0.8 LO 1.2 1.4 o
= o 5 DESCRIPTION OF MATERIAL =2 _ . L _ _ . _ c
o g |= . ~| PLASTIC WATER LiQuIp g
w | 5 (S Ea LIMIT CONTENT, %, LiMIT 2
o ) 3 o & + ~
/ SURF, EL: 10 20 30 40 50 0 7o w

TaN £ Red Savd, OS.A\ -
- Lig htGray sRed
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Taws Red < Light Gragy @ 72 I A I I A ILJ
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T ERITRIR

HRERRERN

“Browof Taw below 1537 o
Lt el

[ 24 _ .
B SN EERERENESS
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COMPLETION DEPTH: /.S° DEPTH TO WATER

DATE: &Q\w L9732 N BORING: DATE:

mmmmmmmmm PLATE



LOG OF BORING NO.AB-2
WELSH Powrer Frans 7
CAsond, 7TcrAs

TYPE: ¥ \&\Wh\..  LocaTioN: See ok f
_ " COHESION, TON/SQ FT -
Y o [ = =
o |w > i 0.2 04 08 08 10 12 |4 =
il I DESCRIPTION OF MATERIAL Z3 —— e
a | £ |3 x| PLasTic WATER Liguip |
w | % |2 =l N IYTE CONTENT, % LiMIT i
e 3 ol O + 4
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COMPLETION DEPTH: 2O © DEPTH TO WATER
DATE: %cm. Z,1973 - IN BORING: . DATE:

FOIERT: _ PLATE 4/




Form 108-5 (571 yop u..__7_‘3“<7c5""\s"

|

LOG OF BORING NO A8-3
WELSH Lower. AT
Tvre: 47 Moger LocaTion: See flatk L
N . COHESION, TON/SQ FT -
,.F.. 1 0 WT =
.| & (w > i 0.2 04 0.6 08 10 12 |4 s
E =g DESCRIPTION OF MATERIAL X3 R — £
a | & |= : 5| PLasTic WATER Liguip |
505 |3 \ £3| T eoWiEha G
SURF, EL: 32/.9 > o 20 30 40 50 e0 vo ™
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| N ﬁ - HJ-MW
_
ﬁ | I.T ﬁ
_ | L
] |
[ m _
_ T
L2/0) - ] ﬁ i —
I,rm\ — || Sy
751 _ | 1
-(wNu-
COMPLETION DEPTH: 12,5 ° BEPTH TO WATER
DATE: R-/1~773 N BORING: DATE:
YreEane PLATE 42



LOG OF BORING N Q.A8- 4
* WELsH Fowsr FPelds7

o A

N CAhAsond, 7EXAs

n

™ Type: £ Y vger LocaTion: See Aak

m..i- e COHESION, TON/SQ FT k-

= - = —_— .

5 S (3 | 5 i 02 04 06 08 10 12 4 2

I I DESCRIPTION OF MATERIAL £ e =

£ a | E |= ~| pLasTIC WATER LIQUID <

g w | & [= ra LIMIT CONTENT, % LimMIT o

‘ o @ oy z e O + L
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L < ]
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ﬁ
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COMPLETION DEPTH: 20 ° DEPTH TO WATER
DATE: Ave £, /973 IN BORING: DATE:

YReRLee _ PLATE 43



SYMBOLS AND TERMS USED ON BORING LOGS

— SCIL TYPES SAMPLER TYPES
(SHOWN IN SYMBOL COLUMN} {SHOWN IN SAMPLES COLUMNY
Gravel Sand Silt Clay Shelby Denison Spiit No
~ Predominant type shown heavy Tube Barrel Spoon  Recovery

TERMSE DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS {major portion retained on No. 200 sieve): tnciudes (1) clean gravels and
sands, and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as
determined by laboratory tests.

DESCRIPTIVE TERM RELATIVE DENSITY
Leoose O to 409
— Medium dense 40 to 70%
Dense 70 to 100,

FINE GRAINED SOILS (major portion passing No. 200 sieve}: Includes (1) inorganic and organic
silts and clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated according
to shearing strength, as indicateg by penetrometer readings or by unconfined compression tests.

UNCONFINED

DESCRIPTIVE TERM COMPRESSIVE STRENGTH
TON/SQ FT
Very soft tess than .25
Soft 0.25 to 0O.50
Firm 050 to 1.00
Stiff 1.00 to 2.00
Very stiff 200 ta 4.00
e Hard 4.00 and higher

Nate: Slickensided and fissured clays fmay have lower unconfined compressive strengths
than shown above, because of ptanes of weahness or (racks in the soil. The nozm;.nm:nc
ratings of such soits are based ON penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE

Stichensided ~ having inclined planes of weakness that are slick and glossy in appearance.

Fissured — ¢omntaining shrinkage cracks, .T..wnc.m?:m filled with fine sand or silt;
usually more or {ess vertical,

i.aminated — composed of thin layers of varying color and texture.
Interbedded — tomposed of altarnate layers of different soil types.
Cailcareous — containing appreciable quantities of calcium carbonate,
\ Well graded — having wide range in grain sizes and substantial amounts of all

intermediate particle sizes.

Poorly graded — predominantly of one grain size, or having a range of sizes with some
mtermediate size missing,

Terms used in this report for descnbing soils according to their texture or gruin size distribution are in accerdonce with the
UNIFIED SOIL CLASSIFICATION S¥YSTZM, as described in Technical Menorandum Mo 3-357, Waterways Experiment Station, March 1953,

PLATE 44



03 BT oD u3

Furm

BORING: P-1 pepTH: 50 UNIT DRY WEIGHT: 109 LB/CUFT
MATERIAL: Hard brown and gray clay with  waTER conTENT: 14 <,
sand pockets LIQUID LIMIT: 40
PLASTIC LIMIT: 20
-wMO T T | A B B T
Initial Void Ratio: 0.496
Specific Gravity: 2.61
.510
.500
e
.490 /
.480
.470
.460
= 450
< N
. N,
o .440
S N
.430 A
// x
420 \ 2
/// / g
4
410 m
/// 5
.400 ,zé 300 2
[=]
ol A :
.390 A 200 ©
R £
~7 | N
.380 S 100 &
g ™
4 o
(&)
.370 0
0.1 0.2 0.4 06 0810 2.0 4.0 60 8010 20 30 4050
VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
YReHELaNe PLATE 45



Farm Q63 ST Job No Z.j:ﬂ.?"g—

BORING: P-3 DEPTH: 7(

UNIT DRY WEIGHT: 109 LB/CUFT

MATERIAL: Hard gray sandy clay WATER CONTENT: 18 o
LIQUID LIMIT: 27
PLASTIC LIMIT: 16
n&No T T 1 LI L] 1
Initial Void Ratio: 0. 544
Specific Gravity: 2.70
.600
.580
. 560
540 [
™~
.520 <
N
.500
o
- .480 =
<X
[+
~| //
o 460 ]
o 17/ /
>
.440 P
/ﬁlf...fl %
.420 e Z
=
.400 200 m
@ =
wad
.380 .- = 150 m
o I.|<I&./B.\ L7 S
\ '8
.360 7 100 ©
L =
& | A M
.340 50 &
Ld
(o]
L)
.320 0
0.l 0.2 04 060810 2.0 40 6.0 80 10 20 30 4050
VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
YRS ?Em&



fiem D3 5T 3o vz LaZ

BORING: P-4 DEPTH: &' UNIT DRY WEIGHT: 112 LB/CUFT
..... MATERIAL: Stiff red and tan very sandy clay waTer cownTent: 17 o
LiQUID LIMIT: 29
PLASTIC LIMIT: 18
....... .520 e —
Initial Void Ratio: . 505
Specific Gravity: 2.69
.510
.mooo//sl
N
.490 /
N
//
.480
.470
.460 /
° AN
~ .450
X
« - /
o .440 S N
S N N
> I.,!.l.
.430 .
420 & 500 2
\ 3
=
.410 400 m
<
o
wad
. 400 cv 300 &
\ e 3
V\\-\ lr e
.390 200 °
N =
AN z
N T :l._
.380 L 4 100 &
]
(=]
(]
.370 0
0.1 0.2 0.4 06 0.8 1.0 2.0 40 6.0 80 10 30 40 50
VERTICAL PRESSURE, TON/SQ FT
_ CONSOLIDATION TEST RESULTS

m;MMIM...mr..mpﬂM PLATE 47




Form 06-3 5T o0 %o et

VOID RATIO

BORING: P-4 DEPTH: 50 UNIT DRY WEIGHT: 110 LB/CUFT

MATERIAL: Gray clayey fine sand WATER CONTENT: 17 &,
LIQUID LIMIT: 24
PLASTIC LIMIT: 18
.500 e T _
initial Void Ratio: 483
Specific Gravity: 2. 61
.490

.480 r/

470 P
A\
. 460 N\

.450 A

. 440

.430 e

420 < AN
/Aﬁ///// ,xn/
410

T
-
400 //4r;/, . 2
L &
=
.390 200 2
<
e
3
.380 \&./ 150 @
/ o cy o
7/ . i
/! ™ \ |18
.370 s a -+~ 100 @
{ &ol \\ .l‘enl =
@\ r:... ~ 4 ~Nad / m
.360 @ e 50 ©
]
o
(4]
.350 0
0.1 0.2 c4 08 08 _..o 2.0 40 6.0 8010 20 30 40 50

VERTICAL PRESSURE, TON/SQFT

CONSOLIDATION TEST RESULTS

SreeND PLATE 48



BORING: P-5 DEPTH: 30 UNIT DRY wEIGHT: 102 La/curT
MATERIAL: Hard gray sandy clay with sand waTer conTenT: 21 =

Form G&-3 57 o3 ~uZL‘ﬂJ’.5_

pockets and partings LIQUID LIMIT: 40
PLASTIC LIMIT: 19
o&mo 1 | T T
Initial Void Ratio: 0,681
Specific Gravity: 2.62
“““ . 640
B .620
. 600 ~g]

.580 N

0 LN

.540 By
N /
o /1/
= 520 <
o 500 B
S /e/ /
.480 P 300
/// W
\ L
.460 Y 250 =
/ g
. =
.440 200 ©
A &
o
\ a
420 \ 150 @
/ ~ &,,/‘\w/ 8
.400 —— S
,. i "~ @~ 100 [
L &\\Q\ "~ » H
[
- (o]
L
.360 0
0. 0.2 0.4 06 08B 1.0 2.0 40 6.0 8010 20 30 40 50

VERTICAL PRESSURE, TON/SQ FT

CONSOLIDATION TEST RESULTS
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farm 061 ST sob N3 ZELQYS'

BORING:P-7 DEPTH: 24.5° UNIT DRY WEIGHT: 9] LB/CUFT
MATERIAL: Stiff light gray clay with sand ~ WATER cONTENT: 34 =

pockets and ferrous nodules  Liquip LiMIT: 52
PLASTIC LIMIT: 18
M-MO ¥ LIS B p a2 o ¥
Initial Void Ratio: 1,021
Specific Gravity: 2.57
1.15
1.10
1.05
1.00 .
oy
0.95 d//
&
//
0,90 P 2
/.,/

o é/
= 0.85 ™
_m / //
o /
o 0.80 /
o /e/ N
0.75 BNy
N\ :
0.70 5 2
=
Q
0.65 o \.\0 4 m
- (=]
0.60 \er Ead 3 3
. \.\ J...IIQ\\ m
\\ S
0.55 2 S
_,um
i
0.50 1 &
o
S
0.45 0

0.l 0.2 0.4 060810 2.0 40 6.0 8010 20 30 4050
VERTICAL PRESSURE, TON/SQ FT

CONSOLIDATION TEST RESULTS

SN | PLATE 50




F5

Ferm 0&-3 87 420 ‘HZ

BORING: P-9 bpePTH: 29,5

UNIT DRY WEIGHT: 94 LB/CUFT

MATERIAL: Very stiff light gray clay with  WATER conTenT: 30 =

silt partings LIQUID LIMIT: 69
PLASTIC LIMIT: 23

.720

=T

Initial Void Ratio: 0.705

~~| Specific Gravity: 2,56

.700

. 680

.660

.640

.620

. 600

. 580

. 560

VOID RATIO

. 540

.520

10

.500

.480

.460

.440

o
COEFFICIENT OF CONSOLIDATION ¢,, IN>/ DAY
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CONSOLIDATION TEST RESULTS

PLATE 51




form 563 B usn Ne ,4-2.'0“ 5-

BORING: P-9 pEPTH: 35 UNIT DRY WEIGHT: 100 LB/CUFT
MATERIAL: Very stiff gray sandy clay with  waTer conteEnT: 22 o
sand partings LiQUID LIMIT: 37
PLASTIC LIMIT: 19
.740 1
Initial Void Ratio: 0,679
Specific Gravity: 2,68
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-680 ]
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VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
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BORING: P~10 pEPTH: 45" UNIT DRY WEIGHT: 98 LB/CUFT
MATERIAL: Very stiff gray sandy clay with  waTER conTEnT: 22 <,

silt pockets LIQUID LIMIT: 38
PLASTIC LIMIT: 19
ONAO T ¥ T 1 L DL 1
Initial Void Ratio: 0. 681
Specific Gravity: 2.63
.720
.700
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/0//
.660 =
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VERTICAL PRESSURE, TON/SQ FT

CONSOLIDATION TEST RESULTS
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BORING: P-10pEPTH: 59" UNIT DRY WEiGHT: 111 Ls/curr
MATERIAL: Gray clayey fine sand WATER CONTENT: 17 <,
LIQUID LIMIT: 22
PLASTIC LIMIT: 17
.500 ey '
Initial Void Ratio: 0,465
specifiz Gravity: 2.61
490
.480 -
470
.460 Uor//o/
450 .//e/
™\
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a e
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CONSOLIDATION TEST RESULTS
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BORING: P-12 pepTH: 200 UNIT DRY WEIGHT: 115 LB/CUFT

MATERIAL: Red and tan clayey fine sand WATER CONTENT: 16 ¢,
with clay pockets LiQuip LIMIT: 26
PLASTIC LIMIT: 17
immo T T L) T L T
Initial Void Ratio: 0.445
Specific Gravity: 2.65
.500
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BORING:P-34 peprH: 18

UNIT DRY WEIGHT: 104,5LB/¢cU FT

MATERIAL: Very stiff light gray clay with  waTER conTenT: 13 o
sand pockets and seams LIQuID LIMIT: 31
PLASTIC LIMIT: 17
‘Oho Ll L] 1 < LA | T
[nitial Void Ratio: 0.618
Specific Gravity: 2,71
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62 !1?/0/
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BORING: P~35 pepry: 39 UNIT DRY WEIGHT: 111 La/cuFT

MATERIAL: Hard gray sandy clay with sand wATER CONTENT: 18 =
pockets LIQUID LIMIT: 25
PLASTIC LIMIT: 16
.520 g _
Initial Void Ratio: 0.479
Specific Gravity: 2.63
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.460 A N
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GRAIN SIZE CURVES
L. 5. STANDARD SiEVE OPENINGS IN INCHES U 3. ATANDARE SIEVE NUMBERS HYDROMEYER
32 % 1 % Y% Y Va4 & 810 46 20 30 50 70 10D MO 200
100 T T T YT rr— T Ty P L A + o
- e
N AN
90 - e o
N A\ 2)
60 H— \ 20
N -
14 ™, \ e
- N ; &
5 70 = o G
w L AL =
=
, 60 / S 2 0 3
© [
' 4 50 ﬁ
50 -1
M b _v M
w _/ [=3
e 40 &0 ©
z \ =
g \ Y
w30 / 70 g
o ut
a
20 N 80
10 S0
Q - . s Y5 VS P PRI S B N ITEN r a2 A 1 I N 60
too 50 10 5 1 o5 of  oo0s 00l 0005 0,001
GRAIN SIZE IN MILLIMETERS
[ — GRAVEL | SAND | SILT or CLAY
[ Coarse | Fine { Coarss | Madium | Fing Hi
Curve No. Boring No. Depth, Ft. Material
1 P-1 15 Red silty fine sand with sundstone nodules
2 P- 1 50 Hard brown and gray clay with sand pockets
3 P-23 15 Red and tan sandy clay
GRAIN SIZE CURVES
UL 5. STANDARD SIEVE OPEKINGS 1N iINCRES U5 STANDARD BIEVE NUMGERS HYOROMETER
32 W 1 Yo 4 6 810 141620 30 40 50 70 ®0 M2 200
100 P T T T e T ey Pt 2 - Frrr o 0
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90 1 /. 19
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0 LA 20
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GRAIN SIZE IN MILLIMETERS
I GRAVEL i SAND {
_ 1 comrsa | Fine | Coarse | Madium I Fme 1 SILT or CLAY ~
Curve No. Boring No. Depth, Ft, Material
4 P-23 20 Gray silty fine sand
5 P-26 8 Red and tan sandy clay
6 P-24 30 Tan fine sond
MCcCLELLAND

ENGINEEAS

PLATE 58



GRAIN SIZE CURVES
U.5. STANDARD SIEVE OPENINGS (N INCHES U 3 STANDARD BIEVE HUMBERS HYQROMETER
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GRAIN SIZE IN MILLIMETERS
[ SRAVEL | SAND J SILT or cLAY
| Coarse 1 Fing [ Coarse | Madium [ Fing |
Curve No. Boring No. Depth, Ft. Material
7 P-24 50 Tan fine sand
8 p-28 10 Tan fine sand
9 P-33 15,5 Red siity fine sand with ferrous nodules
10 P-34 30 Tan silty fine sand
GRAIN SIZE CURVES
U.S STANDARD SIEVE OPENINGS IN INCHES U. 5 STANDARD SIEVE WUMBERS HYDROMETER
3 2 o0 Y W Ya & & B0 WMIE 20 30 40 S0 7O 100 MO 200
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GRAIN SIZE 'N MILLIMETERS
[ GRAVEL ] SAND Ji
1 Coarse I Fine | Coarse | Madium i Fina ] SILT or CLAY
Curve No. Boring No. Depth, Fr. Material
11 P-34 45 Gray sandy cloy
12 P-35 20 Tan sitty fine sand
13 P-36 30 Red and tan silty fine sand
MECLELLAND
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GRAIN SIZE CURVES
U.S. STANDARD SIEVE CPENINGS IN INCHES U.5. STANDARD SIEVE NUMBERS HYORQMETER
oot e a0 i 2 e w0 2 1 o wo e o
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...... GRAIN SIZE IN MILLIMETERS
[ GRAVEL [ SAND |
[ Coarse | Fine | Coarse | Madium { Fine | SILT or cLAY
Curve Ng, Boring No, Depth, Ft. Material
14 P-4 15 Tan silty fine sand with clay seams and gravel
15 P-4 15 Tan silty fine sand with clay seams and grave!
GRAIN SIZE CURVES
U. 5. STANDARD SIEVE OPENINGS IN INCHES U.5 STANDARD SIEVE NUMBERS HYDROMETER
22 W i M Y Ya % 4 & 80 M6 20 30 40 50 70 loo 140 200
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- GRAIN SIZE IN MILLIMETERS
[ GRAVEL I SAND |
| Coarse | Fine { Coarss | Madium | Fine I SILT or cLAY
e Curve No. Boring No. Depth, Ft. Material
16 P-5 15 Tan silty fine sand with sandstore nodules
i7 P-5 15 Tan silty fine sand with sandstane nodules
MCCLELLAND
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PRELIMINARY REPORT

SOILS INVESTIGATION
WELSH POWER PLANT
CASON, TEXAS

Report to

SOUTHWESTERN ELECTRIC POWER COMPANY

Shreveport, Louisiana

McClelland
engineers,inc.

geotechnical
consultants
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SOUTHWESTERN ELECTRIC POWER COMPANY

Shraveport, Louisiana

This agreement made this _27th day of _August , 1973, by and between

Austin Building Crmpanv , (hereinafter called the “"Contractor'),

Dallas ., Texas , and Southwestern Electric Power Company, fhereinafter
called the "Owner").
WITNESSETH:

¢1) This contract is to be performed by _Austin #uilding <oopany
(Contractor), within the State of Texas, and thr parties heretc
covenant and agree that it is and shall be construed as 2 Texas
Contract, in occordance with the laws of the State of Texas, and
the parties hereto shall have all the rights, privileges, remedies
and immunities applfcable under the laws of said Siate.

Cortractor agrees to complete plant site grading, raillrcad bed
construction, ash pit dikes .nd re’ated work, and excavation ard
embankment for Gemerating Plant area, as set forth in t¢he Specifica-
tion, at Owner's Welsh Power Plant site located {n Titus Counmty,
approximately two {2) milea X of (ason, Texas,

Contracior agrees to <o the work in accordance with the Specilications
and Drawings attached hersto and made a part hereof. Anx changes in the
Specificaticons or Drawings will not be a part of this contract unt ik
prdered in uriting br the Ourer.

Contracter agrees to furnish in goed cperating condiciea all icestrwction
equipment, teols and supplies nacessary to ¢omrplete the work iz the tive
set forth in paragraph .

Contrictor tovenants, represents, and varrangs:

(a1 That all applicable provisions of Txecutive Crder Moo 1, M+,
dated Septemwber 23, 1965, the Rules and Fegolatiors prommizaged
thereunder by the OTfice of Federal (oniracy Orepliance of the
rnited States Department of Labor, and a1l applicadle requ.te-
ments vf the fgoal Enplovment Oprertunities subchapter of the
Civi) Righte Act of 1964, have boor fully met and obaerved in
respect of the manufacture of the materials and equipment or the
porformance of services coversd by this order:

That it has taken affirmative action to ivsure thatr applicanls
for employment by It and tts emplorves are dealt mith withoat
regard 1o race, talor, religiom, sex, or catiomal arigis:




Tt it his caused or wili <ek 12 cause the in:lusion 4=
cretrecTs with its subcontracties w»rerepriate langnage vequirion
said subcontractors to take affismstiws, appreopriate actiom 1
insure compliance with the provisiens and requirements sl out ia
paragraph fa) hereof.

Contractor agrees te begin the work within 10 dars after this z-niract
is signed and agrees to entirely complete the work in 1% calendar
days after the contract is signed.

(wnet agrees to pay the Contracicr an amemt based on the unil prices
gset forth in the contract: unit prices are¢ as set forth in Coatractor's
progosal attached herete and warked EXHTAIT A7, anr work add®tirmal

te this contract will he comsidered as an itenm of extra coat and
handled i{n acccrdance with the provisions set f-rith in CXHIBIT “a7,
Pavpents will be made monthiy 24 the work 13 completed, but the 12tal
of such payments on sccount shall at oo 1ime exceed nilnety percent 130
of the value of the work completed. Final ten percent (107) sball be
paid upon completion of work and acveplange by Owmer.

1f Contractor should fail to perform the work, oy to comply with the
terms and conditions of this agrersnent and speciflicacions, or shouald
be judged & bankrupt. or Dake a gomeral assigmment for bensfit of
creditors cr {f & receiver be appointed for his besiness, the Doer
way, without prejudice to any other right or remcds, and after cixiow
Contractor ten days wTillem nrlice, procecd to romplete (e wvork, and
dedurt the cust thrres! from any menizs due or which mar become due o
Contraclor.

1t is digtinctly undersiood and ageved the Tsntracter s am indepesdicnt
Contracter and is s n Remse am agent or servamd of Owoeer, the Cemttactior
being responsikle 10 the Owrer caly €07 redulrs spezified in the comtract.

At amy lime upsm nefice in weatimg U Jrelracior. Owmze shall hawve gie
right to discrntinue any of a1l work assigmed tr Comiractor.

Ne termination of & work assigmmear or of this agrevmest shall release
the Contraclar of Owker (rom aos lsabtlaty or obhligation ivbether of
indemnity or ctherwise: which mar have attsched oFf ag:itwed previvas Ko
or which may be aceruing #1 Ihe 1ime of sach Terminatton.




IX WITWESS WHEREDF- The ta:d part.ef have heresstit subsiribed ghalr
napes in the presence of the undervigoed witnesses.
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PROPOSAL

Revised August 13, 1973
Southwestera Llectric Povar Company
P. 0. Box 11C¢
Shraveport, Lo-lsfang 71101

Ea: Site Grading
Walsh Pover Plapt
Cason, Texas

Cantlemyn:

W are pleasged o 5.2t herewity our aroposal for site gradicy and relaved
work in accordacce with your plans and specificacions for Wolsr Power Plaat
ncar Cason, Toxas.

¥e wisk to clarify cur proposal as follows:

) Jased on
Plre Lelng dellvaped by job site, fully fabricated and
coated. Us have mot ine boded =0y welding.
AllL coscrcte prices are for 2 5% zaex adx uiey slia agxregate.
Car wnit price for ip rap 13 hased ou:
A, Slag and pit Twn sand for the wadding 4 laches of it cun
sndnndélu!mo(lllitoﬂna..
B, Rtp T4 to be as quoted by Mowmtatn Quarry, Dlerks, Arkensas.
Cradaxion:
Not more thao 157 betwees 150 o 1502
ot more than 40 to 451 betwaen 254 to 732
Fot moge than 0 to 457 tetuaen &F 1o 259
Not more than 13T less than &4
(Larpest ddmensiocn « 1§ ioches)
5, Ve h:n I”n.loh‘ furutehtag wiconted ONP bire-for bitwminous oating
add $2.230.00

We hawvs avalladle coastruction squipmeat and perscosel wuth that werk could
start within oea wesk and be completad to weet your sthadule.




PROPOSAL EXHIBIY ~ar
Ftge 2 of 10
TO )

SOUTHWESTERN ELECTRIC POWER COMPANY

_.;.7 .

For the Coniract Construction Work: S s
Site preparation of the Welsh Power Plant at Cason, Texas: consisting of clearing

designated areas, al} excavalion as called for, construction of controlled coOmpacti

embankments, placing of drainage siructures, and finish wark as specified,

The undersigned, as Bidder, having familiarized himself with the contract
documents, specifications and the plarms therein relerred to and having carefully
examined the locations, conditions and Materials at the site of the proposed work
hereby proposes and aerecs that he «ill furnish all labor, tools, equipment,
suapervision and materi~]s inadenta’ to censtruction and will do all work and farni:
all materials ay Tecaired by the plars apg specifications in the manner prescribed
therein and According to reguirements of the Engincer as set farth therein at and
for the unit prices for work in place {or the following items and quartities:

A BID SCHEDULE
——p il

BASE BID

Estirnated Description and Unit Unit Price
]

Quantity Prite ir Words in figures

k¥4 Clearing dar.pmated areas of al}
growth, trash,debris, etc, above
ground suriace, the sum of

Thyee B ireqd Fortv-eich .
Dollars angd

Jp__
Cents per acre

Acre Clearing as in htem t. plus
grubbing raats, siumps, other
ohjectionable marerial below
ground surface, the sum of

N aven
Dolizrs and
%o
Cents per acre




EXRIBIT ~A

cm  Estimated Description and Unit 0 R
Quantity Unit Prices in Words in figures Amour

180 Acress g Removing all growth from an
arca previously cleared and
grubbed, the sum of

SIXTY

IME HVHDRED
Dollars and
i)

Cents per acre

775,000 [oh's Excavation of any ecarth material
encountered repgardless of type
or amount invelved, the sum of

Ro

Dollars and
ELFIY-TUO

Cents per cubic yard

Excavation nf wide trench ey
way at locitions where dikes
(or dams) are to be constructed,
the sum of

No

Dollars and

FLFTY-FOUR AND ME~HALF

Cents per cubic yard

106, vQ0 cy Exca~ation of 15" bottom width
chanr~el from Ash Pond to second-
ary settling pond area, sum of
)

Dollars and
SIXIT-SEVEN
Cents per cubic yarg

$ 067

Stockpile material determined to

be "Topsoil” in shaped stochpiies

as designated by Engincer, the

sum of Paid for in

Dollars and Item Ko. 4.

Cents per cubic yard




Estimated
Quantity

Unit

EXHIBIT ~a
Page & of 1D

Description and Unit Unit Price
Price in Wards in figures

685,000

Cy

Construct density controtled
embankments to line and grade
specified, the sum of

NQ

Doliars and

IWENTY-THPEE AND FOUR 1<NTHS
Cents per cubic yard T

Fayment for hauling material
from disignai~d sources beyond
the 2000 {oot free-Haul distance,
the sum of

NGO

Dollars and

IEN .
Cents per Yard-Guarter

Excavation as veguired, placing
to tine & gprade, ang backfilling
ground owner furnished conduit,
the su of

FORTY FIVE

Dollars and

NC

Cents per linear foot

All excavation receszary below
plane of normal site crading ta
place Culvert pipe and/ar head- .
walls, the sam of

¥ _

Diollars and

FIFTY-KIXE

Cents per cubic yarg

Furnishing concrete, re-
inlorcing in plage, forming

alt labor, finishing, and back-
filling of culvernt headwalls, the
sum of

DNE HLNDRID FiFy-RIGTH

Dollars and

RO

Cents por cubic yard

$138.00




Estimated
Quantity

EXAIRET “A™

Page 5 of 10
Description and Unie Unit Price
Price in Woarda in firurcs

270

Furnishng, and placing to line
and grade, 72-inch diameoter CMPp
in locations specified, & back-
filling, the sum of }
Fifty-six
Dollars and
Forty
Ceonts per linear foot

Furnishing, and pP‘acing to line
and grade, 60.i-ch diameter CMP
in locations specified, & back-
filling, the sum of -
_Epriy-nine

Dollars and

Cents per linear foot

$ M2

$

14,957

Furnishing, and placing to line
arnd grade, 4B-inch diameter CAMP
in locations specified, & back-
filling, the sum of

Thirty-six

Dollars and

Cents per lirear foot
$ 36.60

Furnishing. and placing to line
and grade, 34.inch diameter CMIP
in locations specilied, & back-
filling, the sum of

~JMODLY
Doliars and
Ten

Cents per lincar foot

Furnishing, and placing to line
and grade, 30-inch diameter CMP
in locations specified, & back-
filling, the sum of

Seventoen
Doilars and

Y 3,130
Cents per linecar (cot
. $ 17,70

Proparal - ¢




Estimated
Cuantity

Unit

Derseription and Unit Unit Brice
Price in Wordg in lipurey

240

LF

Furnishing, and placing to lire
and grade, 24-inck diameter CMP
in locations specified, & bick-
fitling, the sum of

Ien

Dollars and

Binety-five

Cents per linear fuot

$10,95

Furnishing, and placing to line

and grade, 36-inch x 2Z-inch CMP {Arch)
in locatiuns specified, & back-

filling, the sum of <

Fifteen

Dollars and

Forty

Cents pen linear fout . $15.40

Furnishing, and piacing to line CT
and grade, 22-inch x l3-inch CMPArch) _:, . -
in locations specified, & back-

filling, the sum of

Hine

Dollars and

Cents per linear foot
$ 9.8

19,000

.

Furnishing all materials for, and
placing a 12" layer of sized rock rip-
T2p on 3 compacted bedding of 6™
depth gravel aver a 4" compacted
sand base, the sum of

Eleven

Dollars and

Elghry-tvo

Cents por square vard

$ll.82 $ 225,582

22

140, 000

SY

Removing mater:al from stcckpiles,
hauling, spreading, and blading as
necessary to place a uniferm 4° min-
imum layer of s0il aver slepes formed
by embankments or excavations, the
sum of,

Bo

Dollars and

Ihirteon

Cents per square yard




Item  Estimated
No. Quantity Unit

EXHIBIT A"
Page 7 of 10
Description ind Unit nit Price

Price in Words in fipures

23 140, 00O SY
e

Scedung, lertilizing, rolling,
sprinkling as nceessary, and
placing asphait sprayed straw
mulch over areas previously
spread with salvaged topseil,
the sum of,

- -
Dollars and
SEVENTEEMAND SIX-TEWNTUS
Cents per square yard

TOTAL AMOUNT BASE BID

ITEMS 1 THROUGH 23

$ 1,102,137.00

Proposal-- 6




As the WORK Pregresses, it may be Recessary
work not covered by the unit prices. Contracto
"Cost plus' basis, if so authorized by Owner, Owner will
&mount equal to the net cost of sueh work, which shall inc]

items:

B, COST PLUS

to do minor items of additional
Tagrees to do such work on a
pPav ta Contractor an
ude only the foltowing

L. Payroll cost of labor, including foremen.

2.

Taxes and insurance on labor,

Percentage of Items 1 ang 2 above far overhead and profit.
20 % of | and 2.

Material,

Percentage of Item 4 above for overhead and profit,
10 % of Item 4.

Note 2-1: The above percentages for overhead and profit shall cover:

AA. Superintendents lexcept foremen)

BB, Field office force

CC. Use of tools and supplies

DD. Use of comrstruction equipment originally costing
less than $500. oo

EE., Anyv Subcontractors’ fees for everhead and profit

FF. A!l overhead tincluding suck 1axes and insurance
generally considered overheadt
Profit,

plus work, PRIV 10 equipment located on the premises
at the time the extra waork is dore. Said rate shall include insurance,

gasoline, oil, and all other expenses for the cquipment except operating
personnel,

Equpment (include Type and Sized Hourly Rental Rate

—Scraper a1 13 .00

Scraper Tat 431 28.00

Sgraper Cat 623 22.00
Scraper Cat 621 . 17.00

Dozer Cat D-9 .00




EXHIBIT "a
Page 9 of 10

Eguipment (Include Type and Size) Hourly Rental Rate

Mailnralper Car 14 1100

Compactor 14.00

Water Wagon 15.00

C. The actual quantities may vary {rom the estimated quantities and Contractor
agrees that final payment will be adjusted tn the actual quantities of work
campleted at the abave unit prices when unit prices are indicated.

The undersigned bidder agrees to commence work within ten (10} days after
the date of written notice to commence work, and ta substantially complete
the work on which he has bid within 150 calendar days,

Enclosed with this proposal ‘s a Cashier's or Certified Check for

3

Dollars, or a Bid Bond in the sum of 5% of amount bid

(3 ]

Dollars, in the amount of 5™ of Contractor's total bid. which it is agreed shall

be collected anqd retained by the Owner as liguidated damages in the event this
propesal is accepted by the Cwner witlin thirty (301 davs after the date for the
reception of bids and the undersigney fails to execute the cortract and the
required bond with the Owner, undsr the couditions hereof, within ten (10

days after the date said propesal is accepted: otherwiae soid check or bond shall b
returned to the undersigned upon dcmand,

The undersipred hereby ceclares that he has visited the site and has carefully
examined the Contract Dacuments relative to the war' covercd hy the above bid.

The undersipgned bidder acknuewledges by signature receipt of the folla ing
addenda if any have been receied,

Addenduny No. 1

Addendum No, 2

Addendum Ne, 3

Propouat <9




(Scal if Bidder is
a Corporation}

EXHIBIT mp~
Page 10 of 1o

Respectfully submitted,

AUSTIN BUILDI NG OObeany

Name of Company

Proposal - 1o
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ERAL CONDITIONS OF AGREEMENT

1. DEFINITIONS 0OF TERMS

OWNER, rONTR A MoAND ANEER, T WNER, the CONTRAq TOR ard
GINEYR are thoes Mentwned Br guch an the Appe ment  They are treated thrcughent
the Cantraer Documents pe ach were of (he o rular nomber and mascuhne gender The
ENGINEER shall by hdersiood G b thy ENGINEER of the OWNER or his duly authariped
Feprewntziive.
CONTRACT DOCUMENTS, The Contract % irments ~hall concaet of the Neye 1~
rr tAdvertisement ), Specisl Cordituns 1 Instrpcwns 1o Biddersi. Propecgt, “igmiesd
t. Performance wndt Pavment Bonde tahen reginreds, wilal Bomds (when T™larred ),
wral Candituns of (he Asreement, T hotes) =emvifica ars, aned all mendificatonc there,
finorporated in #1y of the disumenss before the LA TN T PIR A afrreermnent
The Contrae Ihwuments isre compenientary . and what } By any one shall be as
innding as of callind for Ty alt 13 case of wnfin: finpy “ e Contract Docament s, PO
of 1Elerpret n shall Lo the 003, Suzriend cemert Performaney arad Paj mieen
Fand«, = i Bond of any 1, Proge 4 ' . Yreerment, Natiee t Uit ragtors,
Tt afirations, Plas~, and 1 P Cani Apterment
FX SUB.CONTRACTOR. The term Sub-Contractor. za emploved herein, incladec on’
thase having a direc. rantract with the (4 RACTOR and it 1ncludes ore who furmishes mat, r.
il worked to 3 special design aceord’ag 1o the plans . Sp1fwatons of this work, bur s et
inclrde one whe merely furnishes material nor a0 woarked.

104 WRITTEN NOTICE.  Written notice thall he dremed 10 have been duly served it
detivered in persan to the individual or 10 & my mier of the firm or te an o ficer of the curpor.
ation far whom it is intended, or if delivered at or sent by regisivred mail to the {ast business
addreas known to him whe gives the notice

185 WORK., Unlecs otherwice stipulated. the CONTRACTOR <hall provide and par for
& materiale, aupnlies, machinery, squipmen.. tnols, superintendence, labor. insuranve. ami all
water, light. power, fuel, transportation and ather £, Hies nevessary for 1he execution and com.
pletien of the work vovered by the enntraet doe s Unless otherwise spoeificd, afl masr
jals chall he new and Both workmanchin and mat s shall ke of 3 gond gualit
TRACTOR <halt, if reciTe shomaticfactors ey e @ Dotk Namd ard qu
inls  Materal:s o work deseritme i Rave 3 wail kpown teth
mear:ng cha't be helg 1o refer LIS

196 EXTRA WORK. The trrm - : Tt used i this esntract shall be under.
stood 9 mean and include all work 1 be reqitired by the ¥ NEER or OWNER 10 be
done by the CONTRACTOR te 20 s shoany change. alteration or addition 1o the work showyn

n the plans, or reasonably implied by the speciiicatians, and not coversd by the (CONTRAC.
OR’S Propasal, except as provided under "TChangez and Alterations”™, herein,

WORKING DAY, A "Workmp dav™ is defined as any dar nt including Satundays,
or any jega) holidny " which westher or other conditions. nnt umder e controe] of
TRACTOR. wiif PEIMIL Jondtruetimn of the Prncinat units of the wark fop g ORLnUoNS

Bot dess than seven 179 haurs betwpan 7o g noand M pony

108 SUBSTANTIALLY COMPLETED. Ry the 10 m aahaantially copploeds -
that the structire has bren made wgituble far ANCY et the fachity s an cond R e
OTVe ' inlended purtase. hut <1l mas Pt miner miseelaneout work and adrustment,

2. CONTROL OF WORK

ol AND GRADES, Uploss otherwise specified. all hnes and Erades shall be fur.
tixhed by the OWNER o his representagive Whepever mocessary, « NMTUCHion work shall he
fuspended to permit rerformance of (his wark. but <uch suspension will be as brawl as practcable
and the CONTRA{TOR shall be aliowed no evira capeniaton themfor The CONTRACTOR
shals gor tae OWXER o the ENUINEFR smple bebier of the time apd Place where ares and

(B8]




Frader will be nerded. 4 stikes, marks, ete., shall be carefully preserved by the CONTRACTOR.
and in case of carelewa destruction or remova) by kim or his smployees, puch atakes, marks, ete.,
hall be replaced a1 the CONTHACTOR'R Kk frnse

202 ENGINEERS AUTHORITY AND DUTY. Unbess Otherwise specified, 11 19
mutually agreed between the parties to this Agreement that the ENCINEER shall supervise al]
work included herein. He has the authority to stop the work whenever such stoppage may be
necessary to insure the Proper execution of the contract. In order to prevent delays and dis-
pules angd to discourage litigation, it is further agreed that the 'NGINEER shall in Al casesr de-
termine the amounts ang quantities of the several kinds ol work which are 1o be paid for under
this contract. e unall determine all questions in relation to said work and the construction there.
of, and shall in all cases decide every qQuestion which Ay arize relative to the execution of this
contract on the part of said CONTRACTOR. ‘The ENGINEER'S eatimates :nd findings ahali
be the conditions precegent to the right of the parties herete to arbitration or to any actios on
the contract ang to any righta of the CONTRACTOR to receive any monev under this contract.
provided, however, that should the ENGINEER render any decision or give any direction which,
it the opinion of either rarty hereto, is nct in accordance with the meaning and intent of tws
codtract, either party may Fle with apid ENGINEER within thirty {30) days his written ob-
Jection to the dacision or direction 50 rendered, and by such action Fiky reserve the right to
sabmit the guestion so raised to arbitration ns herein provided, it is the intent of this agrve.
ment that there shall be no delay in the vxecution of the work, therefore, the written decision
or directions of the TNGINEER as rendered shall be Promptly carvied out, and any claim ar:s.
ing therefrom shal! be thercafter adjusted by arbritaticn ns hereinafltsr provided.

The ENGINEER shall, within a reascnable time, vender and deliver to both the OWNER
and toe CONTRACTOR a written decision on sl claims of - a parties hereto and on ail quosliona
which may arise relative to the execution of the work or the inlerpretation of the ~ontract,
specifications and plags, Should the ENGINEER fail to ineke puch decision within a reasen.
able time, an appeal to arbitration may be taken as if his decision hag been rendered agzins:
the party appealing,

Whenever the words “directed”, “required”, “permitted”, “designatad”, “considered Beces

", “prescribed”. or words of like impert are ysed, it shall be understood that the direction,

pertnission, oprer, deaignation or prescription. of the ENGINEER i3 interded.
. the words ‘approval®, “secep able”, “satisfactory”, or words of like import shall
w by ar accoptable or zatisfactory to the ENGIN R.

2.03 SUPERINTENDENCE AND INSPECTION. It is agTeed by the CONTRACTOR that
the ENGINEER shall be and ia hersby authorized to appoint {rom time to time such subondin.
ate ens“-cers, supervisors or inEpectors as the said ENGINEER may deem Proper to inspect the
mater ' _mishe’ and the work done under this agreement. and to se¢ that the said malcrial
i furnisued, and wig work is done in accordance with the specifications thersfor. The COX.
TRACTOR shal] lw.wish ali reasonable aid and &ssistance required by the subordinate engineers,

i i i examination of the work. The COX.
and obey the directions and instructiona of iny subordinale enginpeers.
3Upervisors or inspectors so Appointad, when guch directicna and instructions are consisten® w
the ohligations of *hl Agrement angd the Accompanying rlans and shecifications, provided, ha
ever, ahould the CONTRACTOR object to any order by ar, subordinate engineer, super isar or
inspector, the CONTRACTOR msy within aix 161 days make WTitlen appeal 10 the ENGINEER
for his decision.

RACTUR shall Five
son af this contract and shall keep on
the work, during jts petent superintendent and ALY RECPRRAT) AKSiSTANTS, &) s
isfactory to the EXG The superintendent shall represent the CONTRACTOR ip
abaence and al] directions given 10 bim shail be as tinding ax if gven 1o the CONTRACTOR
Important directions shall be confirmed in wrting to the CONTRACTOR. Other directions shat]
be 80 confirmed on WTitlen request in each case
206 CONTRACTOR'S UNDERSTANBING. |y s understood and agrevd that the
CTOR has, by carefy] examination, satisfied ‘umself as to the nature and hwation of the

G-2




&gent or em IWNER, either before or after the execution of th
affect or T obhigations herein contained.

2.06 CHARACTER oF WORKEMEM. The CONTRACTGR agrees te employ oaly
and competent men, akillful jn the performance of the t
tract, to do 2 ork; xnd agrees that whenever the ENGIN
that any map or men on the work are. hia opinion, incampetent, vnfaithtul o disarderty, saeh
&R oF men shal] b discharged from tre work ar? shal] not again be empioyed on the work with.
nut the ENGINEER'S written consent.

207 CONTRACTOR'S BUTLDINGS  The building of structores for housing men, or the
erection of tenta or other forms of prodection, will be permitted only at such places aa the ENGL
NEER shali direct, and the aanitary it of the grounds in ar about such atroctyres shafl
*t Blt times be maintainad in & mannay eatisfectory to the ENGINEER.

2.08 SANITATION. Neceanary SAnitary conveniences for the use of aborers on the worl,
nreperly secluded from pubiie observation, shall be constrycted and maintyined by the CON.
TRACTOR in auch MARNEr and at such pointy ag shall be approved by the ENGINEER. and their
use shall be strictly enforced,

2.09 SHOP DRAWINGS. The CONTRACTO]

Prompiness as to cause ng dely In his own work

unleas otherwise apecified,
work of ths various

ise the eXpenss
be rasd for by the OWNER: prov
by the speeifications PIOr v performince of certam work, should the CONTRACTUR
with svch wark without requesting prior 1nspection or Approval he ahall bear ol
R up. removing, and replacing this wark 1f so directed by the ENGINEER
211 DEFECTS AND THEIR REMEDIES
part thereof, or ANy mste

€23




the wo
RN

X herein contemplated
ruction, without af)

. OF any part

i Tecting the validity

erformance and Paymeny Bonada,

for ax pr wwided
tons as shaj}

of work or the
the CONTRACTOR in w
and the CONTRACTOR

schedule of Progress,

1. GENERAj, OBLIG

3.01 KEEPiN
furnish the CONTRA
spucifications withg,
ervstantly weresaih)

202 GWNERSH'P oF
nished by the EN
signed eontra-t
models are the

ADEQUACY

CToR

Property of the OWNER

UF DESIGN, 1

3.04 RIGHT
ton on which the
the ny
Purpate of con
3.5 COLLATERAL s
or otherwise, gl
ed from 1%

The OWNER reserves the right to enter
contracted f,

) Tpose
Sructing op imu.rh'na such

MARDEY B3 not tp dga
eI such delays aps Ere

DE AND EQUIPMENT,
re found Lo be inadequate .
this contract, the ENGINEER may arder
or improve their charncter and efficiency,

inadequate for Securing the ppo-
if 50 ordered in writing, inuuaghhfmor
reasonable assurapes of complisnce

RESPONSIRILITIRS

If &t any time

ATIONS AND

G OF PLANS AND SPECI
ith

is snderstood
It is. therefo

that the OWNER believes it has em.
Pe. agreed that the OWNER ahall be
s, the safety

CTOR to chow
Nty of the Contract s, approced madirs.

aiterations theretq,
the Pronerty or foca.
OF ATe I be constrooted oF instalied, by sueh apen?
of supervisin, apg nspecting the wark, or for the
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tial 10 the crmpletion of the work s D
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fieelly mentionnd el
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108 BISCREPAN(
COntrict that all work
Zeperally accepted 2t
ducuments, |he prionty o under “Cantram Daeximnen
the event thag there 15 el any Soubl an (o e MEARINE and inteql of ARY portion of the enn.
tract, specificatiorm ur drawings. the ENGINEER shail define whith 15 ittended 1 APEAY lo
the wark

307 EGUIPMENT, MATERIALS AND CONSTRUCTION PLANT.
ibit for the CAPE, Dresen g 5 materat sap
+ eqUipment. tupls, .18 OT3ER ifities, ! ucthon. and
a0y ard ail parts of the waork, whe » Shy ' B b padd or e
raid for such work, until the epy and accepted

3.08 DAMAGES In the event the CCNTRACTOR 1 damsged 1n the urie of the e,
fletion of the work by the act, Deghect, omissipn Mistake o1 defasly of the OWNER, ot o the
ENGINEER, or of any other CONTRACTOR £m OWN pon the work, thereby
causing losa 1o she CONTRACTOR, the WNE £ k it reimburse the TONTRAC.
TOR for ayeh losa, In the avent the OW? i B the tmaurse of the work by the get
nexligence, omissian, mistake or default of » DR, or chould the CONTRACTOK -
resscnably delay the Progreas of the wurk hers on the ob A3 W cause v for
wisith the OWXER becomnes linble, then the CONTRACTOR shall resmburse the OWNER for
raeh loma

348 PROTESTION AGAINST ACCIDENT TO EMPLOYEES AND THE FUBLIC. The

N TOR shalt t-ke aui and procuse g Py a1 podicies of workmen’s OMT Pemst
CEFRRCe walh oy insaranee CUmpAnY lcenand 1 IFARSA Y bngeas e Slate af Texas, whic
shall comply wath the Vorkmen's Compensat 1 the Stats of Texae The CONTR
shull a1 Al tomes IO rexannubbe precay . sfety of emplay
nenr the wark and shall comply with al) appdic - F, . v and Maorwisg!
~afety Jaws grof huildisg ynd CORSTIUCtan o Al wmarkine ¥ anl othey
sien! Rarards <higl] be Fuarded in acenrdance wik the Myr. onlien a
YOt The Ansorwrintogd General Oy ractess of Ame X hegy i S LE - I
Federa, ate Muticimd uwe T repuly ( L oVide ek el
PETY Faarde, wy Walkwave lpdder hridpe. ke
e Ay e X Eoas regoowns 1
Bis Suretion <haf ihiberonify and . vt harmbue 1he [AAY

U AT oy Lot harsc

ur

NER
L'nitss ot hetw jue ADTrOLNS g ey o N the sereay
s ahgll Gy BOCep sl g \ T t o M ey o
B the S
L the gy

7] i
et and lerne bo 1)y VANNTRACTOR o0 »,

12 PROTECTION OF  algorngyng, o The s PINTR omag
PIOEHt minens fivtect ipe sdtacey i R LAY 1 - C R TR "y
vived whwh mighr by, EL TRV 1 PIVEYRC of ot zanct o
thhete indes ). Aprerment o H




Lion . and be ahal] be able for any snd 4 chaims for ek darape on s ount o his fallure 1o
fully protect 2l sdpuning progwrty The CONTRACTOR AgTeea tn il.!«ie:m.if)-. v and Bald
harmiess the OWNER agurnst R claimn ar elajma for damages dye Lo any injory to any dia
ot or adjoining PIoperty, araing o growmng  ut. ol the periormance of ‘e contract : bwe AnT
sach andemnity shall Net apply ta any claim of any kind arising out of the EXIAtence ur charpster
of the wark.

113 PROTECTION AGAINST (Latus OF SI'H—CGNTRA(‘TDRS. LABORERS, MATER.
LMEN AND FURNis R MACHINERY, EQUIPMENY AND SUPpL

TRACTOR agrres that he wi)} indemnif, and save th: OW'N

INg oul of the lawful demands of suh--mntr.:ctnn.

and farpishers of rachinery and pa

cluding commissary. j

s0 desired by the Q

gations of the naty

TRA

responaihie for
or the product
OWNER: prosuded, ho wever, if choine of
ed o the OCONTRACTOR, then CONTRA
Y losx on atcount thereaf.
¢ an infringemen
such informetion

315 LAWS AND ORDINANCES. Th, CONTRACTOR shall a1 all titnes obmerve and coum.
ply with alf Fedrral, State and ocal laws, crdinances wnd regalations, which in ANY WADTST af.
fect the contract of the wark. and ahal] ify ‘ wis the OWNER Bgainst sny
claim arising from the vialation of any ordinances, and regnlations whether by the
CONTRACTOR or hiy Tmplorees, except where Futh vidlations are calind for by »
of the Contract Documents If 1he CONTRACTOR hoerves that the plans and

shall prom ERR in “Titiag apd sz atrc
hanges 1n the work, It

CIR. innofar s the same repulatig the obgects
Lonr ander which the OWNLR TORY NG inTa eom
Bidrred a2 nert of this comtrmet, tn the e afect aa though

316 ASSIGNMENT AND SUBLETTING.
¥ill retain permanad coniral an ' ey
tract and that be will nat Asnign
wilkoul the written TOnLRt of the OWN
bl th anyame ohrectionable to the ENGINEER or
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ther agrees thit the sublelting of aAny partion or feature of the work. or materisls required 1n
the performance of this contract, shal not relieve the CONTRACTOR from his full obligations
to the OWNER, ay provided by th, Agreement.

4. PROSECUTION AND PROGRESS

TIME AND ORDER OF COMPLETION, [y ¥ he meaning and atent of this cnn.

ess otherwise herein specifically provided, that the CONTRACTOR shail be allnwed

to prosecute his work at such times and seasons, in such order of precedence, &80 in such nan.

ner a4 shall be most conducive to economy of corstriction Provided, however, that the der

and the time of Prosecy jon shajl b such that the work shall ke substantially comyleted ax a

i h this cantraet, the plans and Specificutions, and withiy the

Proposal: provided. alto, that when the OWNER kaving

either by contract or by hw own forve. the EXGINEER may direc! the time

and manner of constructing the work done under this cnntract. so that CoRflicl wil' be avouted
and ‘hs conatraction of thy various works being done for the DWNER shall be RAFTNOL. 2

POSES 1o Carry
of the apey

RACTOR be defayed in the onmabeting
GINEER. or of any employ:: of oy
or by other vontractors employed by the OWNER. or by changes ordered 1n the mork, or b
strikes, lockouts, fires, and unusual detaya by commen CArNErs. or unavoidalble cayse L1 T
beyond the CONTRACTOR'S contial. or by any rause whieh the ENGINEERR shall decrde justs-
ties the delay, then an extensi i be allowed fo- completing 3 work, 2ufficient 1o
compensate for the delay, the amount of the extension tu be determined by the ENGIX
provided, however, that the CONTRACTOR shall give the ENGINEER TTOmNT notice 1n owr
ing of the cause of sych deay,
403 HINDRANCES AND DELAYR. No clarmis shall v made by the CONTRACTOR ¢
damages resulting from hindrances or delavs from g h
ped by order of the OWNER} during the progress
contract. In case said work ahald bSe . ied by s
in the judgment of the ENG ER iz exueid b
OWNER to the CONTRACTOR

S MEASUREMENT AND PavMeNT

501 QUAN TIEX ANB ME SUREMENTS
any kind will be alawed ¢
namber and weight anly n)
502 FSTIMATFD QUANTITIES,
estimate, is intended to « [T :
Where the estimpated qus
ia to be farnivhe under th
for estimatmg thy i
work Ir irderst oy
be farmished rder th Contra
the bndis £ payn ony amler this cone
actoal umount ~f eh work deny apd
Where paymert s biseed on
make o claim for damages antye
may be found between the Qu
under this contract g the retimaiet ,
provided. however, that in
a3 0% mare than, oy 20
th n either AR o this Agheem
bon apon the portion of the naor




A "Maier flem shg!l e rmalruet to e gey vidusl bad e Iureel in the Bl
Yhat fan & voted et PEfAL Lo P grester than foqw (£ Toeen? of the fqpl CRmerac somt, ewon
Puted cm the Lae, o the g gl guan . viorke o BT DIRwR

AN reviam runsuderytye SN deterrrae. foq BE T ol bt uven 1he Mrtaes, atherwter
DY by tppir s of This Agreement, a Prevaded under ~Eyra Vory o

Sut PARTIAL PA MENTS, oy, M tefore the Jiah dnr
shalf prepare a slatament showing ae COnpletely as practreable t
Ry the U(s "TRATTOR Up 1o and ncluding the rasg day f the g
*hall also include the vadue of all wound materal: delirered an
be f-breated into the work.

The GWWNER shali then pay the CONTRACTOR on or oy of th eorrest
month the 10t8! amount of the EXGINEER'S Falement. kess 10 per mmy of the amourt thersof.
which 10 rer cent shad be retained until fipa) parment, and forther lenn afl Previous payeents
and all further sums tha may be retaned by the OWNER onder the terens of this Agreesnest
It is underxtond. howevey, 3

Teasonable and equir-
3 . of the CONTRACTOR o the
OWNER'S aprion, may bwe d 3 Flute the work and, therespon,
the CONTRACTOR shall recejes under Lhwe ccatract sabject only
ta the conditzons siated utder “Final Payment -
E0d U'SE o COMPLETED PORTIONS, The OWNER
session of and gre any rurnleiad or 3
the time fur completing the entire wy
ity poesenson and uke shali Mt be
aned with the Conteact Documwrts,
the CONTRACTNY aua)) be eatitied
&5 the ENGINEER may dttermine
545 FINAL COMPLETION Anp ACCEPTANCE.  Vithin tem 1304 dags aftey
TRACTOR has pivia the ENGINEER writte- Tt Lhal the work bas baen ©0rn pled
stantally eampletad, the ENGT ER and the OWNF & spaf) 'SP the work and within gsad
Hme i the work be found o be completed or rahstantully coanpletnd in woordamse Witk the
Cantry coments, 1he ENCINEER shat theue o the OWNER nd the CONTRALTOR hag
Certificate of Comtict.on and *herey toshadl by the duty of he QWNFR within L

BENT 14 ineue s Coriificute o 4 £ the %ok 1o the CONTRACTOR

306 FINAL PAYMENT, 1. the osuunee of the Certifaate of Commpdetion  the
GINEER chad procesd 1o Mtkhe 13 meseuresnenty sbd rremare fimag Stataeranat of the vat o
&l work rerformed ang Meterith fuinibed under 1he R of the Agreemnent and sEafi ereafy
same la the AWNER. wha shal jay 1o the CONTRACTOR on o afer the M day. and by
fore the 28ch dhr. after the dute of the Cerifroate of LUormpletion, the balenoe 2ne 1me PN
TRACTOR under Hhe terma of il Aprement protaded he has falle performong Bés comtomtay,
shbiprativny under the erms of 1R rantract and wg, S hal brecne dae L e
SBOR Rasd performumboe By the CONTRACTOR v, 5 d Voteplanee meq the
fnal pgas, BAF MRV peen sann o the tearae 1y . Pt the CONTR A TOR
of ihe ebligation for fullilbment of gns VAR W E ek ymay ty TEFLand It Speeal Cems.
s Al b Spocifiextaone

AT PAYMENTS WITHHELD., T3, TTWNER man o koronen OB Biwiae s
evidehee, bl or mafifc the *holr o et wf oy e FATE 10 fed entemt gy ey b oy
WP L preawt hapanet I Joss op Aooanang of

isy IPhefortvp Werth 2ol ivatiemiing

e Ul filed or rasotalle evidenor drating pralsiie Nling of clums,

(rr Fadure of the CONTRACTOR 10 AT pRymems gty 1A abhedemitactoes o
fot mntorn) ar tadw

4 Dumage 1n ANOLbEY comtigetey




When the abcve Rrounads xee removed or the CONTRACTO. provides » Surety Bond ratie.
faciory to the OWXNER, which wil protect the OWNER in the amount withheld. pavouerd shot
be made or amounts withheld Yovause of them

507 DELAYED Pay MENTR. Sheuld 1he OWNER fal te ke payment to she [RERS
TRACTOR of the <um named in any part ) or final statement, when papmen! is due or shoesdd
the ENGINEER fa)i 14 HAUE =AY stalement on or before thas date abosw provided. then the
MVNER shall pay 1o 1he CONTRACTOR, i addiror the sum chown as due By anch sate.
ment. interest thervnn i« *he ral of A% 16 perogent PeF ANRET. uriess othera e rpec iTied o
date die ar pawided oier “Partal Pavmenms™ and “Fina! Pavmrenis”. gntid Tedly pard whxch
chall fully lguidsic s . ure Cthe CONTRACTOR gv 2 e T al such delay inopac ment, bat
the right is EXBressdy rese moead 10 1he CONTRACTOR n the aven: Pl THenle be med pemeontly
maide. as provided under “Partianl Pa.ments™ 1. | Pome thenvafier treat the rantract ae
abandoned by the OWNER gid recover Crmpen < nog vnded neer A sagdanmeens af o,
ract™. imiess sych Py el are ROl ia meecrdanee ¥ th fhe R L B e A LTI Lt
held -

6 EXTRA WORK A%ND CLAIMS

€01 EXTRA WOIRN lagresd thal the CONTRA Wl e cfann 2l Fatrs Woes
wnader the directing . b, ENLINDER b BIPOonies on oy Welien Work finder Logrest B
the ENGINEER, subyert. however, 1o yhe PRk et the CUNTRACTUR, 1h recanm s AT IS g
firmation of sich Fiytra Work Onder by 1he OWNFR 1 oas aton agreed that tha CARIAA
e be paid the CONTRAUTOR for prrforming mard Fuirs Work shali e Starmned Ry e ar
maore of the following methods: :

Method (A) .. By agread unit prices . or
Method (B) — By agreed lump sum : or

Method (0} If paither Method {A) nor Methad (Bi be Agrend upon before the Bxtrs
Work ir commenced, then the CONTRACTOR shat, he pid tBe “metwmad
field cost™ of the work. plus Nifteer. $15) per cent,

In the event said Extra Work te performed and poad Tar umder Methad (1, thes the -
visians of this parsgraph shall apry and the “actual el oo™ 1 hereby defioed tn e the
cost of all workmen. sueh as foreman. timekeepers, mechangs and Labese-s ard materindn, wup.
wlies, teams, trucks, romiale oh machinity and rquiimeal. for the Gitre ariually emrtvoved o waed
onosuch Extra Work, plos et ual Tramspurtation CRArFeS DeOessArlY ifrurrvd, Togetber Wk of
iowet. fuel, lubhcants, water and Smular operaling eipenses, alnan all TRCCRRNTY  Trde it
txpenses neurred directly on secouns T osuch Fatra Woard. oelodme Borad Seewra. . OB EY
Henefits and other payead) 1pves, and, horateadde prgaety Lt e murie o Pegdoamusie 1ol Pag .
ment Bonds ard Maintenance Bovds, Pubdy 1oty and ¥ g Darmage and Word re s Cem,
pensation, knd sll other insurance e Ak b toguired boomy law | - rdaene, o divw et dr iy
ENGINEER or OWXER. o1 by them agreed 1. The ENLINTYR may direet the ferm o b I
counits of the “actual field cost™ shall Fe aepd and the tecomis of theve acoounts WXaS he e
availubk 1o the FNGINEER  The FXGINFER mar alw ieale i writemp befory The yoed
commentes, the method of daing the weark and the e and band a7 machiwers amd LLEPW TP
o b umed; otherwase These TAtLers vhali be detortsed Ty the CONTRACTOR  { sdeas oaber
Base agreed upon the Drives fof 1% s of o e and epuiptee st shail e et mhd da
wsng 100 per cont, unless sthetwine srer fied of the mtest sebedule o ipaagmeess Thimy vy
Frpense adapted by the Associuted UGrners? Vemtractars of  Ameren Whee [0 FYSNCN P 3 W
terme and prices for the use of TERCIneTy B egipamrent shpl he et led a0 e Wniten
Fure Wark Grder The ey r 1N 0 ey gert of ke Tertaal Ut emt? T B taez the g5
THACTOR thall cover ana fomienokte b for ha preft srerhe o frmeral cuter o U udimew

B B T N cibwer elementy of casl nmd CAPRUME E o L s Nled avtaum Ly

actual field post™ as heron Aelitnd ave That nhere She CONTRASIORR Camp or Nlid
T must be mainared primarils et seonant of such Fsvrs Word  taes QLTS X TP
ard oprrate The same shal) b incCuded o the Cartyal Fredd cowt™

No el for Evtra Wark vl Am band @l be alomed nadess whdered o erlivg b the BN
CINEER  In caer BRY TdOr of IBANCtne ¢ Thel aral o AU PRt e Uhe CINCTRAK
TOR 1o mawlve Extra Work for whict he s hondd mepene atniennalad 0w A ealsemt gm Y

1




CUREtrLEten Ume he ol make s TLrrofeguest 19w EMGINEFRR Tor writlea orger FUEENYS
WWing such Fixirs Wepr e A & Gilfrritee of wtunsnp grse AL whet doon or down Bt v
Mudte Fetra Work oo pe ot one g e fheeel 1 and the ENIUNEER IO LDm e g
formdance, he MONTRACTOR apa el we P wory gfi, aking wriien reguest for
FEter crder und siacopas gr BrOLIn e weraur of the Cgetus; Dold 2 thesenf. ks prrvaded
under Methngd (17, The “HINTRASTOR Wil Theredy presere 1he rEhl o mpdenit Jhe hati~r
of pavment o artairat B e LY, Y

B2 TIME OF FILING CLAIME. Iy o4 tirther EETepd LB parlaee Rereia thad uf
questianse of disiwute or ad'uotment resemied by the CONTRACTOR SRAL L m wrlang amd faed
with the ENGINEER w.thp o LAY daxe after e ENGINERL pge FOven ame Svrogtmms
order of instruction te. whih 1he TONTRACTOR Gérsres (n twhe FROvptaa The EXGINEp 7
shall reply to spek WEIER eX0R [ an Ei the CONTRACTOR RO tendetr ko fog) LT
writing  In cage (¢ CONTRAVTAR sheald aprwsd from e XD R gaininy, Exy de
rand for arbytratin Gohe fied wnh 1he FNGINEE oy FE o wrtmg wire
ten 1103 dave after the datse nf Selvers s MONTRACTOR af the ENGEN FRS fiead ez
It e further wgread 1o fal seontamnee +f 1he work b othr GWNER ang tm, L A N
the CONTRACTOR o7 thy Tinal rasment shall be & rar LA I N TRPT L
where need athermyse in the Comtian Dacamren -

&0 ARRITRATION Afl 3 gt of Adestiate undes thay, ST Y whal by frobor e
0 GUrstpr pt o the L R T B EFLL 10 the duipnte TR PO Al s e oAy
MBI olhereine fhepy sRa™ e Abire  ame RATEd iB Bl B gk THRITE kmd i 4 %amg
CHIRT b the twe el seowEeted e itk arbters R R T L
(10 dars, ke shail by thcen by g pratpat Judi wereang the Conttt in whad the Tager pes.
Unt af the protect Faated aniear CIherese s fed 83 aaiE e WY Berambivg srboies.
tiar fail L. napw an art. ter ow Tolen by duay of yha demant ko PR T athavgais 1T
lagse, erd the decioan T tie ENGINEFE ahall e fisin: ated Lereding an tow Showdd hr et
PETY £all Ua ehoer an artyter w Tlen (10) dxve the ENOGINTER W MR ek arbtes
Sheutd rrthay WHT e fuse oF hepierr fa SaPEY TR APt ers matdy ATY THIRS v amluseat on
dremanded in =THInG, the arbitree yre LR LA B B L R [ P Wy s pardy Teumerafio g

The arb1tire chall pet MNP L teas The dec.e ol R e aBal be tamding wo Bk
IR e ba Lo comirarr The v e ol The wgd ot WPRTATE Qeeslyrm soden sl 1 LoV 1A e
Hkder thie comtruer shals lr & cond i Prerede el f . aeu pagent o pal me?
the arbiter ar prbiters man be filnd (r paur s caepe LR I 4 I

TRItL entvgn

The drcnoven of

The arttere af 1het P TR cane dramir.de N sGTRrned 1: awpnes
COMRERLIOS e Caoiumed ok g Al dern ravasr 4. St

At
TR S O F T (-1 S
A0 14 The trwess wnd if the AP ! w1k TR lde S e
apres far gknv e ensrmed themdhy The prp T ovral T the oy
VIherwine ot ded o HEPOETMEEY knd vl 4w e st eed chinipes
CTRET of Bd? npstier The AWard of the xptetes et romade gy wry

TOARANPONMENT OF CONTRALT

T AHANVINNNENT Ry CONTROCDOM |y o the CUNTROGCTVGR MO LA nBar Lot
Do fefam 0 mevunym Bl @l Lo e e At W el f gt o Tiewr the WNER
the PNGINFER o0 ot gy SUNTRACTOR b 1. TN B ke gt ed tay A THAN |

Whe? anet e, B linistont w b The S nst ety Thea, p1ef oy Pral tune & fpuy gl

e et dapg g LR AE T GV T
Frerted b T piely b weag YR S Rl R st b LISAE . SR U ™ VNI T,

AU Fecenong waad lod e ot Blmrekon e 1y CONTRACTO Tk Temeay Yiege i
R Y B R 1T o CUETHTL Vol kit g o FUFErey Thoe . 1k, S Ind Ul spary 1.
it wth ur o lehialy and RRTAIE LA T L By TN I S fod fhe wog ™ES S Bd Tor ase o
i watho e vt W PR g Dhe MNavedy ven the perbostnesus Bend, f paacfidee WA Lol 3 perr
Bl al the weah e the UONTRACTOR shat v PRI BV b o avED Lhegedor ren
T When wed L s tnecTrem wath Hotrn Wary  whegr R hel e mileawd gy PSR, T R
vl Npetsar tatra Woud mra Clamess g W ahGerukond 1kt 1 e 4 ey A EPITp1s
eud ekberial owll sy cemtapy Yhe gopa Woicmnbede the aael amd P Thnctnd sy 13 Yo
AL ST R

Toreacis g U Dotile rael ey pped e o tHowd bernde sl
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Where thore i< no perfarmancers hamd previded o5 in case the Surety should fail 1o tommence
compliance with the naficr for rompletion hareinhefore provided for, within ten (1M Jars after
service of such potjep, then the (WONE R max pracde for completion of the work in either of the
Inflowing elective manner. -

T The OWNER heesugon emples such fupen of men »nd ume tgch machinery,
eqdipment, touis mater.ale shd sanplies ny oaad PWNER may deem fCRSASFY o complets the
wark and charsy the eRIne of ueh G, e hiner. . eguiptnent, s, inaterads and suppiea
toosid CONTRACTON, and exprn=e o chargied chadl e deducted and paid by the GWNTR
aul of such meners g may b dae, or thay A e rcafler Al any Linte brcome due 1o the {{ON.
TRAUTOR wnder and by virtue of this Agrreetrent. In case soch expense s bess than the spm
which would have been pavable under s cantract, if the same had bees) compl 1 oy the
CONTRACTOR, then said FONTRACTOR -hali rvedve the difference. In Case such eN[wre
I~ greater than the sum which wiuld have leen poyabds pnder this contract, if the -ame had
been comploted by zaid CONTRACTOR. then . he UONTRACTOR and «r his Surety <hall pay
the amount of such PXeess to the OWNER: or

7012 The OWNER under sealed toda, afier five 5 gz
times in a newsnaper having genoral circelarg
let the contract for the campletion of the wor
which are provided m thix contract. In eaee ANy increase an cost la the OWXFER under the
new cantract as compared to what woull have beeq the enst under this contract, sych rcreaze
shall be charged to the CONTRACTOR and the Surety shall be amd remain bound therefor,
However, should the cost to complels any such new contract prove to be lesy than what would
have been the cost 1o complete under thia contract, the CONTRACTOR and or hiv Surety chal
be credited therewith,

When the work shall have heen substantially eompleted the CONTRACTOR and b Surety
shall be g0 notified and Certifieates of Completion .4 Aceeplance, a8 provided in Faragraph
588 hereinabove, shall ba isaned. A complete itemizad statement of ige CORIrACt aitmints. cur.
tified to by the ENGINEER as being earrect, shall then be prepared and deliversd 1o the 'OIN.
TRACTOR and his Surery, whereupon the CONTRACTOR and ot his Surety, or the OWNER
as the tase may be. shall yay the balance due as reflected by said statemen:, within Gfleen
(15} days zfter the date of such Certificate f Completion.

fn the evenl the statemem af sconunts shows that the st o complete the work is besa
than thal which would have been the cost 1o the DWNER had The work boen comgere) by the
CONTRACTOR under the ferms of thiv contract: ar when the CANTRACTOR and o heg Supeyy
<hall tas the balance shown 1o be due by them 1o the GWXER. then all machiners . “uipmenst.
tonls. materials o supplies deft on the site of the work <hall be tnrmed over 1 the COXNTRAC-
TOR and or his Surety, Shauld the gost 1t ormplee the wark exceed the CORracy rrice. and
*he COXTRACTOR and or his Surety fail o pay the amosunt due the OWNER within the time
designated hervinabove, and there remams any machinery. equipment, tools, materiats or supplies
an the site of the wark. natie thereof. together with ap flemized st nf such SqUipment and mater.
tals, shall be maited to the CONTRACTOR and his Burety at the respectii e addrexses deagnated in
this contraet, Provided. however, 1hat serea. writien notice given in any manner wil <ty
thiz condition,  Afrer mailing, or wher Eivang nf such notice., sach property shall tw hend 51 the
tisk of the CONTRACTOR and his Surety subpee! only ot the atuty of the OWNER 12 Fuorvise
oriinar care o protect such PEOPeriy  Afler fifieen cLat days from the date of aid motice b
OWNFER may sel} such thachinery, fquitment, tosds materals o fupilics ard apply the ret sum
derived from such sske 10 the eredit of the CONTRACTOR and his Surety.  Such aale may be
made st mither public or Private sale. wilh or withent mohice. as the OWNER mas ehoet The
OWNFR shall releass ANy machinery. equipment. teois, TR or supplies, which remain
on the work and belong 10 persans ofher than the CONTRACTOR or his Sarely. w therr propas
awners  The books on all operstions Providest hervin shali b open to the CONTRACTOR snd his
Surety,

762 ARANDONMENT RY OWNER  1n case the OWNER shall fail ta somph with the
terms of this contract, and thould fa1] o refuse 1o romply with aaid termg within ten |
After written natification by the CONTRACTOR, then the CONTRACTOR may
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all materials on the site of work that have not been inciuded in

and have not bean wrought into the wark, And t|

mate of the total amourn? earne] by

of all work actually compieted by

posal where unit prices are used),

¢quitable price, and the amount of

or provijed for by the terms of thj

ANy provisions made hy

not be tilized. The N

CONTHACTOR by

and all cther sums

and chal certify samo to the OWNER who ahai] Pay to the CONTRACTOR 0 or before thirty
30) days rfter the date of the notification by the CONTRACTOR the batance shown by said
final statersent as due the CONTRACTOR. under the terms of thin Agreement.




SUPRLaR AL GEMNERAL CONDITIONS

The follawing Suppleme ria) freneral Conditians shall supplermnent, void
amwi areend the (G-, ral Conrigione ae the ta< may Bes o Whepe any 5Se
tior of 1he Lo, val Condisinn,. . upplement. o herehv, an provisiong
Rali b cnpe; Pas angedd t, Fetor Wlere any Sectiun of 1hy ‘Gueneral
Cuonditinne * g aonelerd, LG HAT SUPE T el Rerohy, all brevisions of

-

SUCH Scctiog reor Cifieally g rred, void, d ST supcTeerded shall re-
AN in e,

Section L1 Oowx COXNTR ACTOR, E.\'GIN"‘F_:B - +f hrreby
supplementzad ars follow The term v ans Southwestern Electric
Power Cumpar A Delawar,. Corparatior, A¢t.my through its duly
authorized off; tale,

The term “Centractar mears the person, form ar corporation
entering inta the Contract with the evney 1o construct and :nstall the m-
Provemients vnthracod in this ¢ meracy,

The term “Engincer means the Fngineer designated by the owmer

or such othyer Engincer, Agsj Hant Engineaer, Supervisar or Inspector that
may b authoriroq by the owner 1o Al in Y behaly,

Section 2, m N0 GRADES - 4. hereby ameuded 25 follows:
The owner or his repre S Fhall furnick a svatem of base lines and
hench marks an the prope vy, The contractar shall lay oyt lines and
£rades from this vANisting contra) a “hall be fulty Trapansible for
correctiiss of such lines and prades ans fap PTORCT exevution of work to
such line s and grades. S ction Yo of Form 1994, Sargens o Lundy's
Standarg Specification for Earthacry, js n, Telv referenced ae our ex-
Panded explanatian of thiz amu - ingn,

Section 2,02 ENGINFERS AUTHOR, TY ANDDUTY the first
o sentences of Section 2,02 44, hereby deleten and replaced with the
followir z; "Urless uthe ruise TTaociticg, e . tually agreeq between the
2rtics 1o this Agreement thag c Enginger pshan mEpect all work included
P E £ T
herecin,  Said iNEpestion chatl . C ractor of hi< ghlj ations
¥
to properiv execnte the e Freineer has the Autharity te stop
Prop L T
*he woarl whenever syeh S1APPA T {w hjs REREREL LR TR TP Yy to pro-
teet the interest of the Ouner Tins e proges egee “tron af the Cons
tract,




Section 2,07 CONTRACTOR'S BUILDINGS - is hereby supplemented
as follows: Aney temparary canstraction office biilding shall be furnished by
and remain the property of the Contractor and skall be- removed by him from
the sate when na onger necdod, Al temporary buildings shall have a
presentable appoarance at 2l tinws and chall be arranged ane located as
dorected by the incer,

Section 3,00 PROTECTION AGAINST ACCIDENT 70 EMPLOYEES
AMD THE PUBLIC - is he reby cupplemnented as

follows:
INSURANCE

Contractor agrees to indemnify and hoid Cramer, its officers, agents, and
employees harmless from and apainet anv and all claims, demands, suaits
and judpmoents for damage to Proporty or injurv to or deaths of, persans
causcd by any act, nezlect, emission or fault un the part of Contractar,
or on the part of any Subcontractar, arizsing out of oF in any way canrerted
with the work perlormed under this contract, including al) court costs and
attorney's fees,

The Contractor shall not commence work under this contract until he
has obtained all the insurance required under this paraaraph and such
insurance has been approved by the Owner, nor <hall the Contractor
allow any Subcontractor te commence wark on his subcontract urtil
the insurance required of the Subcontravtor has been so ohbtained and
approved,

The Contractor shall procure and shall maintain during the life of

this contract, Warkmen's Compynsation Insurance for all of his cmployees
to be engaged in the work on the project uwvler this contract, and,in

case of anv such work :ublet, the Contractor stall require the Sub-.
contractor similarly to provide Workmwen s Compensation Insurance for all
of the latter's employees 1o be engaged in such work, unless such
emplovess are covered by the protection aiforced by the Contractor's
Waorkmen's Compensation Insuran: e,

The Contractor shall procure and shall maintain during the life of this
contract, Contractor's Public Liabhility Insurance in amounts not less
than the following:

Emplovers® Liability 5 IE.000.00 cach accurrence

Comprehensive Geperal Liabitites S 100,000, 00 cach persan
Buadily Injurs R 000,00 vach eceurrenyy

Property Damage § 10D, 000, 00 ¢ ach sreurrence




Motor Vehicle Latality: 0D, 000,09 cach persan
Beodily Injury AN, TIL N ¢ sk ot urrenc.
Praperiv Damagp. FAM_ A 049 cach accurrenee

Contractsral (ability NAMe x+ aheve for fieneral
Loal ity

The insurance veguired hercof far Comprnsation and Coentractor's Liabiljty
shall provide ad: 7uate protection for the Contractor and kis Subcantractors,
respectively, against damage claims which 1mav arice {rom oprations under
this contract, whether such opirations by by thwe ingured or by ARYOne
Zirectly or indircctly empleved by him and, zlso apainst special hazards,

if any, as set forik in the contract.

The Contractor chall furn:si. the Cramner with satisfactany proef of carviage
of the nsurance roquired.

Section 3,00 ESTIMATID QUANTITITS - ¢ berehy amended ax
followr: The sccond and th:yd paragraphe, 1 S, ond nyracraph- Where
payment i bases on the unit pri e vean, and TF eed parasraph- A “Major
Item ehallb be--oo ooy are her by deleted,  Toe Contrattlor chall perfarm
the work as incrcascd of decriaer g e carHess of the amount of variatian
in the ¢ “timated gquantitics,

Section £, 01 EXTRA WORE - Yethad € and subsequent cxplanation
thrreof is herrby deleterd. The € nst Pluc methed as cutlined yn the proposal
18 hereby subst tued in placy of  Natheat ¢




rerson
Keurrence SPECIAL CONDITIONS

woeurrence

- 0.1 General,

icneral R

The provisions af this section of tire spe cifications shall govern
iability « - the event of any conflict between them and Jvae "Gene ral Conditiony of

actors, Ay vement” or "Supplermental General Cooditions™,

:’ under These specifications cover the Plant Site Grading, Railroad fied

\rds Construction, Ash Pit Dikes and Belr *ed Work, and Excavation & Embankmest for
* Gencrating Plant Ar-a as per attached drawing {s) and the following

specification. We have attempted 1o lint all major reguirements of

construction and any requiremncnts not specifically covered by these

specifications aod/or drawings, bat esaential to the accomplishment of

this project as proposed hercin will be considered a part of the comtract

‘riage

4 as price to satisfactoriiy complicte this job,
:nior 9.2 Drawings
rform

tion Drawings will show the scope of the work. Al awch drawings
*hall be considered av a part of these specifications.

Janation 9.3 Site Inspection

roposal Coutractor sball carefully examine the site of the work and the adjscent
premises, and shall conduct the neceusary iavestigations to isform himself
thoroughly as to the facilitics for delivery and handling of materials at
the site, also to inform himself thoroughly as 10 all the ditficulties involved
in the completion of all work in accordance with specifications and drawings,
No plea of ignorance of conditions that exist, or of difficeltics that ray be
encountered in the execution of the work will be accepted as an exxnwe for
any failure or omission on the part of Contractor to folfakl im every detail
all the requirermests of the specifications and drawings, nor will it be
accepted as & basiz for any claims whatsoever for extra COmpeneation
when resclting from failure to make the neceszary prelimisary
examination amd inveatigation,

0.4 ss and Epress

The Contractor may use the rosdways at the job site designated
by the Owner to the oxtent available and subject to the wer of others, The
Countractor shall endcavor to keep the roadways free from congestion at
all Hees, In the event it bocomes necessary for the Comiractor to
trropararily limie the uer of the rusaways or to block any portion thersof
to facilitate constraction, prior arrazgements aball be worked owt by the
Contractor and the Owner, The Comtractor shall be responsible for suy
damage caused by kim to roads. The Comtracior shall be responsible far
the handling of all equipment and materials which ave farnished by the
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Contractor and are to be used in carrying out the work, as well as the
materials furnished by the Owner for erection by the Contractor. Contractor
shall be responsible for the logs of or damage to Owner furnished materials,
while being handied by or in the possession of the Contractor.

0.5 Ciceaning Up

The Contractor shall at all times rmaintain the job site in a clean
and orderly manner, and shall currently remove all waste or rabbish :aused
by his employees ( or Subcontractors) work, He shall, within ten days
after completion of the work, 1emove his rubbish, work facitities, surplus
materials and construction equipment from the premises, The burning of
materiale for disposal puarposes will be permitted only in such ar-as ag
arc designated by Owner.

3.6 Work Cutside Regular Hours

If the Contractor, or any fubcontractor, desires to carry o work
autside the regular hours or on Sundays or holidays, he shalil notify the
Owmer in sufficient time to allow the Owner to make arrangements to
inspect the work.

0. 7 Policing of Work

The Contractor shall be responsible for such policing of his own
material, storage equipment, tools, etc. » as he may require. He must
take adequate steps to protect his own property and the Ouwmner's property
under his care,

0.8 Permits, Licenses 2l Taxes
Ty ICPRISCS And laxes

The Contractar shall procure and pay for all permits and Heenaes
which may be required by an applicable federal + Sate or local law,
ordinance or regulation and shall upon coampletion of the work, deliver alt
such licenses and permits to the Owner. The Contractor shall also pay
all applicable taxes as required by law,

0.9 Headings of Articles

The ii-.dings of articles, sections, paragraphs, and other parts
of the contract are for convenience only and do not define, limit or construe
the contents thereofl,




G, t0 Referance cinutlom.

hee in ymade in thesge =
Eencion, orginizal’

such specificationg

of these specificationa,

9. 11 Substitution of Materials or Eint.

Ay be used in the pe-
» Mmanufaciured article gp process,
Process sprcifical,y designated shall be aned,

0.12 Coosrdination with Other.
Ses———=="210n with Orher.

In the event other contractors are dolng work in the 2ame area
simnltaneous!y with thig Project the Contracior shall coordinate his pro-
posed construction with that of the other coniractors,

0.13 Project Maintenance
a0 Maintenance

PTovements cove red by 1!

CAntract,
0. 14 Price !nleu-taﬂmu

In case of amblguity or lack of clearncss in *ting prices in the
proprsal, the Owner reservos the right ty adopt the prices written in words,
The main unit prices shatl appear only where calted for in the Propasal
Form and shatl not Appear vlaowhbere in the Proposal. Any alterrate prices,
except ay ¥ set forth in the Proposa® Form, ahall de given on &
SOpArate page and shall not be included with Bidder's technical or other
nanprice data,
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0.15 Nondiscrimination in Emplo ok
=" "nalion in Employment

A. That all applicable provisions of Executive Order No. 11246,
dated Septembor 24, 1965, the Rules and Regalations promulgated the reonder
by the Office of Federal Contract Compliance of the United States Department
of Labor, and al} applicable requirements of the Equal Employment

Oppo

B. That he has taken affirmative action to insure that applicants
for employment by him and his employees are dealt with, withoyt regard to
race, color, religion, #ex, or national origin;

0.16 Right to Reject

The right is reserved to reject any or all proposals,

0,17 Use of Explosives

Use of explosives will be allowed only ypon written instructions
of the Engineer.

Should the Contractor elect to us
the work, th

mage their or his
Property along or adjacent to the work. Whenever explosives are stored
or kept, they shall be stored in a #afe and sccure manner and all storage
places be plainly marked "DANGEROUS EXPLOSIVES, " and shall be
under the care of a competent watchman at all times, Nothing in this
section shall be construed ag modifying the requirements set forth in Form
1714, paragraphs 5,11 through 5. 1. 6.
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The following drtawings are Attached hereto angd form a part hereof-
A, FPlant Siee Grading

() Job Specification for Plant Site Grading
(2) Drawrisgs: WaPz-11 S-41
WaPX-12 S~44
5-26 5-46
3-40 S-47

B. Ratlroed Bed Comatruction

1} Job Specificarion for Railvoad ped Constroction
&5 7 WaPXe1)
oo WalX-14 Sheete 1 and 2
$-44

C. ash Pit Dives & Related Work

{1} Job Specification for Ash pip Dikes & Related Vork
{2) Dbeawings: (Sa:'.nt & Loody)
5-1

5-12
s-13
S-14
S-158

D. Excavation & Enbaskment for Generating Plant Atea

(1) 1od Specification for Excavation & Esbanivent foy
Genorating Plent Arsy
(2) Draeiags: {Sazgent & Lundy)
S-148
S«149




JOB SPECIFICA TIONS

FORr

PLANT SITE GRADING
WELSH POWER PLANT




L Clcari and Gruhh‘m

A. Contractor shall elear and srub the area shown on Drawing
WePX - 12 ofan trees, stumps, brusk and perishable
materisls of whatsoever nature. Ail roots, stunpe, logs,
chall be grubb.q out to a depth of
below ground level,

other approved manner,

The Owner retaing the right to have certain trecs Joft

standing if g0 desired and Contractor shalt tage special care

in the work around such trees in order to aveid damage to them,
A portion of the arca zhown on Drawing WaPX-12 i hoted to be

&n existing field which will Tequire oaly minor work, This area
is not included in the estimated quantity given below,

E. Estimated Quantity: 21 acres,
—
F. Basis for Payment: Price per acre,

2. Re—Gru

A, Approxima:ely 180 acres of the plant site has been cleared and
grubbed. This arca ig shown on Drawing WePX-12,

B. The Contractor shall be required to re-grub this area,
C. Estimated Craantity: 180 acres
D. Basis for Payment; Lump Sum

3. Earthwork
= SArthwork

A.  Site Grading shall be formed to the section,
me as shown on the Drawings or ae
Owner's Engincer,

B. Sections, olopes, and dimensions may be changed
Engineer to conform with epeciat conditions,

TS1-2




Excess excavation materials ahall be placed in areas as
directed by the Owner's Engineer. Excess excavation after
placement shall ba reasorable level and compacted,

While excavation is being done and until the work is fimally
accepted, the Contractor shall take aecessary stepa to prevent
the loss of material from the plant area, During construction,
the area shall be maintained in such condition that it will be
well drained at all times.

Embaniments and fill areas shall, in general, start from a firm
base from which muck, vegetation, and other unsuitable material
shall have been removed and the base compacted to the density
required for filla.

Before excavation or any filling operations are performed, the

topsoil shall be removed from such areas. This topecil ahall be
stockpiled where dirccted for future use.

In certain areas, the fill materials used shall be excavated from
borrow areas designated by the Owner or Owner's Engineer,
Prior to starting auy fill work, the Contractor shall coasult with
the Owmer or Cwner's Engineer to determine the source of the

fill material, Aay [ill placed without prior approval from the
Owner ahall be removed and replaced with approved fill at
Contractor's expense, The Contractor's unit price for

excavation shall be based on & free haul distance of 2000 feet, .
In the event that the Contractor is required to haul dirt in cxcens
of the 2070 foot free haul distance he shall be paid at the unit
price bid for overbaul per yard - quarter. Item M0 {Overhaul)

of the 1972 Texas Highway Standard Specification iw herchy
referenced as the governing specification. The 2000 foot free
haul distance is substituted for th.: $§30 foot free haul distance
specification in tem 140, Approval and authorization in writing
from the Engineer must be obtained before payment wiil be

made for overhaul,

Ditches shall be formed at the bottom of the elopes in cuttings
as may be directed. They shall be neatly malo, wlean of
obstructions and the lower ends must diverge sufficiently to
prevent erosion.




Unless otherwise directed, embanknsanty of earth and any other .
tl 2reas shall be built

When material varies from optirnum moisture content, it ahall

be treated as follows: when wet, it shall be drained or worked
until optimvmun moisture content is attained. When dry, it shall
be sprinkled with water and mired until optimum maofsture content
is attained,

Embankments and fil] areas shall be carried to such heigiv
above subgrade and to such increased width as may be deemed
necessary to provide for shrinkage, subsidence, and erosion.,

When embankments are to be placed on sloping groand or againet
existing embankments, the surface ahall be deeply plowed or

stepped,
The subgrade shal” be compact and finished 10 a true gl

Or crowned surface as called for in the plans, thus leaving
70 depression that will hald water,

Estimated Quantities: 543,000 cubic yards excavation

335,000 cubic yards embankments

Basis for Payment: Price per cubic yard-excavation
Price per cubic yard.embankment
Price per yard-quarter overhaut
4. Culverts
A. Pipe for culverts shall canform to Section 2-7.3, Galvanized
Cotrrugated metal drainage piping per Sargent and Lamdy's
Job Specifications ( Oar Page 1S 3 - 17 of Ash Pit Diken
Division 2, Technical Requirements),

B. Al culverts shall be bedded, strutted and backfilled in
accordance with the manufacturer's recommendations and
installed to true line and grade as set by the Engineer,

C. Estimated Quantities:

70 linear feet --- 24"x13" corrugated metal {arch) pipe----14 gange
84 linear fent -~.36"c22n corrugated motal (arch) plpe----i4 geuge
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116 linear foet ~-.24 corrugated meta} pipe-——--------l‘,w
120 linear fect -..30v corrugated metal pipe-~ceaoc...]2 thuge
328 linear feet -..34" corrugated metal pipe. ===canneal2 grage
72 lineart feet - . -48" corrugated -nefal PIPeorccas 1 gauge
304 linear feet --.40" corrugated metal pipe canaa. -=~ 8 pauge

Structural Excavation, Culvert '
{No Basis for Estimated Quantity at this time)

D. Basis for Payment

Culvert--.Price per linear foot for farnishing and installing
cach size and type culvert pipe.

Structural Excavation ---Price per cubic yard of structural
excavation for culverta,




JOB SPECIFICATIONS
FOR
RAILROAD BED CONSTRUCTION
WELSH POWER PLANT

GENERAL DESCRIPTION

The plant site railroad will consist of spproximately 9,700  feet of
track from the L & A Railroad spur to the plant loop track with 1,000
feet of passing side track and 10, 525 feet of track forming a loop
around the plant area.

The Contractor is to perform clearing, grubbing, earthwork, inatallation
of culverts, and slope erosion protection for the complete roadbed in
&ccordance with the following specifications,




1, Clearing and Grubbing

A. Remove from the area to be graded, all trees, brush, ahruba,
vines, logs and robbish,

B. Al stumps and roots exceeding two (2) inches in diameter aball
be removed to a depth of at least eight (B} inches below subgrade.

C. All these materials shatl be burned or disposed of in other
approved manner.

D. Holes made by clearing and grubbing shall be refilled with
snitable material and compacted to a density approximately
that of the adj: -ent ground.

Estimated Quantity 10 Acres

Basis for Payment; Price per Acre.

2. Culverts

A. Pipe for culverts shall conform to Section 2-7.3, Galwnized
Corrugated metal drainage piping per Sargent and Landy's
Job Specifications { Our Page TS I - 17 of Ash Pit Dikes
Division 2, Technical Requirements),

All culverts shall be bedded, atrutted and backfilled in
accordance with the manufacturer's recommendations and
installed to true line and grade as set by the Engincer,

Preliminary Engineering stodies indicate that the railroad
bed construction wil! necessitate the installation of seweral
large culverts. i :e size, length and quantity of culverts
will be accurately determined prior to the constroction of the
rallroad bed, The size and quantity of the culvert listed in
D" below are baued on the preliminary Engincer sstimate,

Estimated Quantities: Culvert

140 linear feet of 36"x22" corrugated metal (arch) pipa---14 guuge
270 linear fest of 72" corrugated motal Plpe-mresmcannae-8 gange

cubic yard- - -Structural Excavation, Culvert
{¥o Basis for Estirated Quantity at this tire)




A. Excavationand £l final grades shall conform to the goales
and shapes as shown on the drawings,

B. While the excavation and filling is being doae and until the
work is finally accepted, the Contractior shall take the
neceasary steps to prevent loss of material from the
During comstruction of the roadway, the roxdbed shall be
maintained in such condition that it will be wall drained at
all times,

The Contractor shall perform the structural drainage
excavation for culverts »t the time rough grading is done .
unless otherwise directed by the Engincer. The Contractaor
shall dispose of or use the excavated material as directed by
the Engineer,

The Contractor shall maintain cross fences during construction
until such tims as the new fencing is completed.

The enibankments shall conform to lines and grades s shown
on the irawings.

+ in goneral, start from s
from which rmck, vegetation, and other waanitakly
material ahall have heen removed and the base compacted to the
density vequired for embankments.

Embarkments shall be formed of selected materiale obiained froem
borrow and excavated arcas as herein specified and placed in
successive horizontal layers not exceeding tew (10) inches compacted
depth, distritated uniformly and thoroughly compacted, Erohankrresis
shalt be free of all vogetation and other objectionsble rsatter.

Before any excavation or filling operations are performed, the
*oll shall be remaved from such areas. This topeoll ehall be
stockpiled whore directed for future wse.

Excopt where otherwise directed by the Cornpany's Evnginaer,
excavated material shall be so handied, consarved, stored, avd
placed as to have the least dosirable material at the bottom of
the embavkments; topsoll to be reserved for #lopes.

Mmhrm“mntmwﬂmmmm it shall be
troated as follows: whem wot, it shall be drabeed or worked wiil
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mmmmmhmd. When dry, it shall 4o :
mmﬂﬁmrmm-mmmmm s
is attained, ! .

K. Mmhriﬂﬂuedhnmm‘snhn&wh’ﬂ
dmlmdm&y%lﬁed?rochrud&hwhm
D-1557.

L. AN rooes, stumpy, anddherobdr-cﬁmhﬁeﬂdulﬂlm
of ditches -luubecutmco-fnmeoue tuqu!ud’l:mslo:ﬁul-!
grade,

M., Mlm-mmorlormhlhmmﬁﬂlh
maintained free from earth, aticks, or other debria walil fina]
acceptance, :

N, Allptrhhlhhmrhlunm-.homﬂem&-hnh
dbybuﬂuoruheramm-r. All othet wxcavated
nurhhahllhphudmth-tu-humuﬂueﬂbr
the Enginper,

126, 000 cobic yarde - excavation
04,000 cobic yards - eninkme st

R, Basis for Paymem
Pﬂunrﬂem-mm
Pﬂ«preﬁewﬂnm
Pdupornﬁmr-mmd

TSt.-4




JOB SPECIFICATIONS
FOR
ASH PIT DIKES
WELSH Poweg PLANT

GENERAT, DESCRIPTION

A thirty-tyo
A smallor pie
The effluent of this Secondary

for ash,

will then flow into the majn lake,

T construction of the containment dikes,

grading the secondary getrliy

g area, building the Innerconnecttng catal,
and clearing the main ash pip
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COUTMESTRAEN RLECTHIC FONER ~crrwary

SCOPE oF wopx
=oamh MY WIRK
L"m-tm{:tiou 3f ath pond DIeEs,

iucl.uding clearing Erubhing viacing
empacted fi11, atractores on dike Pipes through qixe. 'lﬂer bax a’uplete by
thers

i, including ¢ and gry!
and mai] empaction esntrs),

Eurth:
Tilitng
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ENSINER NG
tncana

H FIT DIKES

PLANT _ arry 3
SW“WWW
SR SLECTRIC PONER GOMPANY
DIVISION 2 - wmewrican, requrrmaers
SR S S AESIICAT, REQUTREMEWS

SECTION 2-1: BARTIMORK

2-1.1 SECTION Scote
sl IRk

dravings, as hereinafiar specified
ie nuebers indicated), or ax Tequired to properly
complete the WoRK.

2-1.2 Serrices of Testing Lnbantur:
2-1.3 8511 Duta and To

2-1.%  Reruwval or Sod and Topzoil

2-1.% Excavatlon

2-1.6 Conpacted Fill

2-1.7 Equipment

2-1.8 i1l Placement

2-1.9  Ppackfiy}

2-1.10 Excavation & Fill for Corrugated Motal Drainege Piping
2-1.i% Drainage Ditches

2-1.12 Bedding Courne for Riprap

2-1.13 Riprap

2-1.1%

2-1.15

in comection with contro)led
&3 specified in Article 6.2 of Form 171h.

SO, DATA ARD TOPCGRARTY

As specified In Artlels 2 of Form 1714, Drawi
borings will ve avilable for inspection et
Engineers at Hyagion, Texas.

BEMOVAL OF S0D AYD TopsorT,

8 specified iy frticle 5.6 of Fom 171k, Stockpile topsoll on
xile, vhere and as requested by Porchaser's Tepresentative, for
later reuse. Tispoge of 20d on gite a5 requested by Purchater's
repretentative.

2-1.5 EXcAvATION

241.5.1 A® specified in Article 5 of Form 172%, Dispose of all excaveted
waterials on 2ito, elther as i1} mtorial or in atockpile are.., K
A8 requestsd by Purchaser's Tepresentative. The Contractar's undt 5 few £y
sed on a free haul distance of 2000 feet. In the event that the
excens of the 2000 foot free haul distance he shall be paid at the walt
. Bid for overhanl Per yard - quarter. ltem 140 (Overhaul) of the 1972 Tesas Hishway Signde
:iﬁa’:ﬁ:.,s'f.'::mf’eas‘mf:.?:.mmﬁ'f,m:ﬁ.?&1:-;....,: b} -
-mmmmmmrmhmmw




2-1.5.2 Area of etockpile shall be cleanad of vegstation andg dlaposed of
4% specified in Article k.5 or Form 171N,

2-1-5.3 Dinmtaring:
fnalatat on

» Cobwegiwe Material.
Cla=zs 2, Controlled Compected Fill, Type oCFl, Gramlar Material.
Clasa 2, Centrolled Coupmeted Fi1l,

cobbles or baoiem
on at time of

€ tion Donzities: Dike Fill shall

MS557, lateat
withie 2-1/2 percent of the

% lrsenic Materialy: Vegetation, organie mterial, and
other Toreign waterinls rencred in preparstion of

as
Specified in Articies 6.3.3 and 6.4.9.2 or Form 1720 1
dispazed of on the site as Tequented by Purclaser®

2-1.6.6
1

{* z-ica fo
Contracte
W unit pry
ndard Spe

3




&nmays.  Main Compaction equipment.,
ineluding heavy poemsatic tired rollers, sheepsfoot rollers,
vibratory coupactors, shall be subject to Sprroval of Furchaser's
representative,

&. In addition to the foregoing equipment., Contrmctar thall have
the following equipment availahle at WOBK 2

‘a.l Power tampers to be used for compaction of material in areas
where it ig inpractics) to ugse a mller or tractor,

&.2 A plain eylindrical rolier, veighing not less than 1,000
pomnds per linea)] foot for rolling the surface of fi1)
saosth Por drainage in Cate of heavy Precipitation.

4.3 Dizecs, harrows, wnd motgr graders for drylng ang mintaining
ril11.

2-1.8 FEYL PracEveny
S SLACRMENY
2-1.8.1 As specifiea in Paregraph 6.4.5 or Form 1714

the besat Prac
Travel on the
Prevent trmexi

and moletened
tative dsternines that




e e e e oy

of 131 untji approval
representative and the. Consulting

AX) openings
and tempomr_y dratnage
Approach or y
bte removeq and

and/or tripmeg,

2-1.9 BACKFTL,

Cut andfor ri3y ditchex (ir required) to cross Sectiong
and profites lnd.td::it:a:n the dravinga. a3y surfaces shell be
well ecompacteq




€. The molst unie Yelght of riprap gneyy ot be lexs then 164
pounds pepr cubice faogt,

2-1.13.2 8ize ing Sradation
=Eeand Sradation

®. Riprap shalz be reasonably well araded ang fuarried stone
shall hagn o Eradation conforming to the Tollowing welght
limity,

a.l i e 80 by, -
8.2 At leagt 25 percent greater than..........-...l’m 1bs,
®-3 5 percent - 75 percent fyon - 0. eeinnen ... B0-120 Iba,
&b Fat ®ore than 25 percent less than......:.....So 1ba.
&.5 Sang and rock duat ot more than..............S Percent
b,




Placenant Gperations,
transporti

way be required, bot only to the
results specified foregoing.

4. In no case &hall a bulldozer be used in shaping the riprep
#lopes.

2-1.1% GraDING

A3 apecitied in Articre 8 of Porm 1714, ang a3 indicated on the
drawings.

SEEDIRG

seeded as hereinarter Speci £i

Topsail:

R. Material: Approveg topsoil from topsoil previously excavated
and stockpiled on the site or approved topsoil fyom sources
oft tha Praperty or both,

Pleeing:

Spread topsoil evealy to a depth which, after Settlement ang
compaction, shall be & inches.

or tapsyil ta excessively wet TviSe in any condit on
detrimental to the work; ir existing surface has becwme
hardaned or crusted, rake or othervize break up to provide
tond with layer of topasil.

Artorlpuulinghubeen cmpleted, nkelmmdrnwchm
clods, etones larger than 2 inches 1n any dimension, oots,
stuwpa, and other litter op deleterious waterial,




Ta pack
for Bubzequent tcrtll.izing
*pecified.

2-1.15.3

» per acre.

Time: o thrtlnzlng and geeding
oapletion of Tiniah topaniy
lizing sy

N windy
or in an othervige untillable
1

with tao (2
1tk cutback

seeded areqy
8 by Spraying w:

Per gq,
pnpq-mﬁon of

heal
these Mﬁatlm.
bare apots and on, and when - :
Sccepted in writing by *

e |




Ash Pit Dikes

2-1,15.8

Estimated Quantitiey: 1,000 cubic yards excavation (conamnon) B
—

97,000 cubic yards excavation {core

160, 000
— e

(Layered rock 1an thick on &n depth gravel
base and 4" thick sand bage)

19, 000

Hquare yards *ip-rap (Conc, CL B} - Same

10, 600 Square yardn topeoil (4v

thick layer)

10 Tde f Ll M s »!
2 000 ::du::e::ln; ertilising, seeding mwlching,:
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TNGINEERS
ccAsD

ASH PIT Dixes
VELSH POVER PLANT - UNIT #]
SOUTMMES TR RECTIC POMER CooiPANY
BIVISION 2 - TECHNICAL R 1REMENTS
S L TECHNICAL REQUIRSMEN
SECTION 2-2: CLEARING AXD CRUBKING
T ARING AND GRUBKING

2-2.1 SECTION SCOPE
2=k 110K SCOPE
2-2.1.1 This Section of the Specification includes vequirements for the fallow-
ing, as indicated on the dravings, as bkereinateer speclifed (voder the
Article nuabers indicated, or ag required g Properly complete the LRI

2.2.1.2 Requirements of Division 1, Genera] Requirements, alsq apply to the
WORK under this Section 2-2,

2-2.2 IREE REMOVAL AND CLEAR I

2-2.2.1 Conform to applicable Tequirements of Article 4 of Form 1214, aad o
requirements hereinafrer specified,
2-2.2.2 Tree Remaval:
a. Clear and grup all trees in the folloving aress.
L. Dike horpowe aArcas,

2, ¥ithin the toes (the sntire base) of lake and ash posd dikes,

b. All other trees within the lake and ash pond dikes shall he shear
dozed at ground Llevel,
€+ Rewmove and dispoze of off the site al} partially buried logs, doum
timber, snags, bushes and all qehe
v dedris and other £
" material above ground surface,

d. Rewmove 4i] fl

2-2.2.3 cLEARIRG
&. Contractor shall have fall PToperty rights vo all Cimber cut by him,
and may scll, off the site only, e timber which b
cuts. Merchantable timher may be processed either on the site or
off the site, as axteed to with Purchaser, byt shall all be romneed
Erom the sjie before conpletion of the WGk,

2-2.2.4 ESTDUTED QUANYIIY: 32 actes clearing

#res clearing and Ktubbing

2-2.2.5 masIs FOR PAVIENT: Price per acre clesring

Price par acre clearivg aad sTubbiag

I-2-1
’ Final Puge of Section 2=2 g
. TS3.1




&
ENGINERRY
CAT ARG

BT - INIT #1
it LY
C

U TIER Cormayy
DIVISION 2 - Yrcwwpcas REQVIRIERTS

he fallow-
under the
e the WORK:

‘0 the

Services of Testing Laboratory
Cluss of Concrere
Cemear
2-4.5 Fly agh
2-4.6 ll-tc-r-lal.cu‘ Admixtores
2-4.7 la!nfﬂehg Steel
rk

2-4.8 Formma
Flacing of Concrere
Baot Wemther Placing of Concrere
12 Concrete Finishes

2-4.1.2 Requirements of Division 1, Gencral Requives mis, aleo apply ko the
. VORK gnder thig Soction 2-4,

2-4.2 &  { OF TESTING KA it
These services wLE! be furnished by Porchaser, ag Speckfied fm Acticle ]
of Form 1715,

2-4.3

E
Class AA (alr-ent!nhul). as specified in Article 8 of Foen 1715 for aly
CORK, unloss otheruise indicated,

2-4.4 COMERY

2-4,4.] Ixpe: As apecified fn Ivem 150, Table 15-1 of Form 1ns.

k4,2 Boand and Source: Only cee brand arg ¥ource of comeat shall be wird
for all concrete NoRx .

2-4.5 FLY Asn

2-4+1
T83.12




&
ENQINEERS
Eaacancy

2-85,5,2 Afser source of fly ash hus been initially approved, changing f Eouree
of fly ash wii? ot be Permitted withour approval of the Contulting
Engineers.

2-4.86 SATER - 2XDUC I35 ADHILXTTRES

Use of any vater-reducing adnlatures wiil '_Dt__lim.

2-4.7 BEINFORCIMG STEEL

2-%&,7.5 fo-¢ 2 Donestic steel. Confovtm to e fremeats specifiicd §n
Item 15-1E, Table 13-1 of Form 1715, excepr Steel shall confom to
the applicable Fequirements of ASTH A615, Grade g0,

2-%.2 Spl £3: Im place of spli
Table 15-29, Fage 15-6 of Form 1713, =
"Relnforcement Lap Splice Schedule™ on the . Beime
forcing shop drauing Setting plans for che clearly indicate
length: of lap for each bar,
2-4.7.3 Hea o inforciagz: Heatling of relaforciog for bendlng or for -y
other purpozes w 1 -

In addition to requireneats of Articte 5 of Form 15, slso conform to
applicable Tequirweraty of ACH KT, "Recommended Practice fer Comcrere
Formeork™,

2-4.9 Mi

2-4.9.1 In place of requitencacs spacifiod fn Paragraph 10.5 Axticle 10 of
Form 1715, the roquirements of ACT 3%, "Recommended Practice for
Cold ¥cather Concerting™ shal] Rovera cold weather placing of coacTete,
mmless othervige indycuted,

2-4.9.2 Attention Is especially dfcected to Table b1.4.1 of ACT 308 for ainimem
and saxiems treperatures of material s of comrote,

2+4.9.3 The use of sales exr

2-4-2
Fimal Page of Section -4
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ASH PIT piwrs
VElSw R PLAYY - ey #t

s B CICTRIC

BLISION 2 - Temicas. asgempppsrs
SECTION 2-3:_caowr woux
SECTI0% scove

tlon Ime bodes Irjoirements for the folime-
wings ., as berebnsfeor specifivd | O the
OT 3% Vequired tg operly conpliog— the

2-5.2

2-5.1 Autifrecze Soly fom *or Avchor B2lt Shevwrs
{re leqn[rul)

2-5.4 Cotg Reathery Croutimg

2-5.5 moe Weather Crouting

-5.% Curing

1-5.1.2 Requivesenty of Division L. Zemenn) Revulrencaty ARG appls to the
WORK uodet this Sectiom 2.3, :

2-3.2.2 Feraian, instal) and 3trip atl tommory Frymived for grous work,

2-5.3 on SunyEs
Place antifreezs Soluticn for amcher bolt sleeves, as sposulied In
Form 1237 and Article 11,14 of Form 1242, im alj awbor hole sleeven,

#-3.4 oMb VEATHS caouTig
Conforw to game Trqulvemears Specifind for cold weather rlacing of ko -t Y Y
in A gie)e 2-4.% of Section 2-4,

k o
Conform to xame Eeguicempn -y Sreckfied for pop weather Placing of L T
in Article 2-4.10 af Section 3.4,

2-5.¢ compe

Be vocbrane Turixe, s Specifiod Coy Comerete work i Article 12 of
Form 1715, iw . laze of vatee ourieg an srecified km MNl.

22N |
Fimat Puge of Sectfom 2-5
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ASH PIT preps
YELSH poiry BLANT ~"owry ¢4
SOUTHVES oy ELECTRIT Pours COFANY
DWIsyoy 5 . TECHNIcay, ROV R EyEmys
tronx

the Spec:lueaum Ioe Judey FeMiremenyy for the foligy-
ing, as Indicaeey o the drm!m, Az herelnatl:er pecifieg [( the
Ttie . Numberg Indicltzd'). oY Ay required ¢q Properiy complere the

2-6.2 Cencraj
2-€.3 Serviges af T@ctlng Laty,
2-6.4 Weld

265 Materiaty and

6.6 (-‘ulvaluzlq

2-6.7 Prime

2-6.1.2 lequlunmu » also 2Pply to the
.\ VOK uoder ghyy Fec
i 2-6.2 -

Juded: Provide all APplicabi, work facluded nder Azticle 4ot
and 45y LILT S P work berety Spectfieg or lnd:utcd o the

d i
tent oy (‘-al'uuul H Balnnlze all niscelllnrm Tteeluoe) (ﬂoepc
cast iran), For g.lvaaltlng rewlxmnu e Article 6.8,

2-6.3.2 peldn, .

A¥S unlegs Ctherviye lnd(catﬂ!: liww". the uey of
Bessoner Eteel noy Permiteed,

H

. Coqtr—cwr shal) Prowide 4
pocificg in Arcicls 1.1.2

1T anchoy boleg Tequired gop e Mo
of Fopm 1242, oxe

» a8
Pt thay material shal}

2-6-)
I83.s




2-5.5.3 on o
07-4 of Fora 1707,

2-6.5.4 M: Provide 4 iy holes in
Fewdy Attacheswnt o Torsaork,

2-6.5.5 § ¢ A8 fadicaged o3 the drawings

-6.5.4 l%: tonform o e applicabln Tequirements
2-%6.5.7 %: As ¢
the ngs,
:

2-8.5.8

24,8
Specified g Article 34 of Fora 1747,
2-5.7 PAENT N

2-6.7.1 Intene Clean ang ralme n1) fersony metals
v CRCEPL ihe fnllwln.:

25 of Form 1742,
3OAS Apcifieq in Areicley 1, »
v 3% applicable,

4.2
Fimai Page ot Lection -5
L]

TE3. 18

» 13 and
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Ay

ASH ey
VEISH Pouen

s 2-7:
2-7.1 SECTrON SCOPE
== N SCOPE

Tements fop the foljou-
cifled (under
operly complere the

2-7.2 Cenaral
2-7.3 Calvanizeg Corrugated Retal Brajnage Piping
2-7.&

2-7.1.2 Recqul rement g of Divigion I, tenera l-qnin:ng-nts. slso 4pply to the
utder thiy Section 2-7.
2-7.2 GENRRAL

All drainsge work sha)} conform o applicabl,. Yequirements of
Amecican Assoclation of State Highuyy Oﬁlchla". 25 indicated on
the dm!ngs and ay !wrehuftet Specified,

2-2.3 GALVANIZEY CORRUGATED METAYL DRAYRAGE Pirbac
2-7.1,1 Tipe: Riveted ralvangyed COTTuga

applicatle requirenenes of AASHD 36
Bized weya) cuivert pipe,
AASHO M3y &}

Arnco Mera) Freduces Dvistcn of
Amco Seee} Corporation

Republic Steel Corporation
Wheeling cornsgauag Company

Pipe or pipc-ar:-h. {zen and uges, ap
Base mera) topper bearing ateq) wieh

bl. As Spocilicd 1y AASHO N1,

2. Corevgation Pltch 22374 3, .
contimug, Loek gp
Fabricar. Yomms (o gien
oter uf Pipe aqe




required,
2-7.3.¢6

ordance wigy matufacturey 'y mtruetlm. ’
. 1th Applicable ments of Bariong)
Trugated Meya) Pipe Assoctar 00 lostallagion Ma
vith the folluviag reqy :

Hual and ta Bccordance
Excavation and Fipy:

of pipe, Flae buh'-;
ed beds,

ipe evenly ang firmly for width of 100% of plpe
Place on gae bed
Us

N
¢ cloan cpgpg,

» Provide waij

ted grangler lili
hed ftone, grave] and,

T coarse
moximom sizs,

ine of Plpe. Place in
Epact]on.

select gramnlay Beteria]
Place i hyu'*- &3 sprcifiey *

rocks

bard lvmpa
v Clnders op tmz;n Eilg, '

b, Jolnye: Su:nrel)- bole aiy Joines

boveled end gection whore

indicaged,

remeata of
te Manhale Risers opa




ted or gy
ts snd g}

2tructions »
Natfong)
in Rccordance

beds may

X of pipe

1

Tanalar £11]
® sand, oy

tce in

T materis],
ciffed

F than 3 g5,

111 at
atial)
d £i11,

Lake
tnclnttl.
[0 Vv

T

types for taking

a5, Rings ang top cona P openi
of case iron Stepy

pipes entering manholen,
€. Joints: Rubbey "o-llng" or flat ¢ Tubber
Raonfacturerty Standard .

Compress fon type, - with
rubber rieg. Morear Jolats may be u;l i
v Specifically 2pproved.
2-7.4.3 nd § H

a4, Canc iroa, as made by one of the Eoliowing:
al, Neengn Foundry Company.

42, James n, Clow & Son,,
b. Coating: Coax uaiforaly uich coal tar pieeh
€. Type: ag Indicateq

on the dravuingsg,
2-7.4.4 of Manholey:

*. Subgrad. shal}l pa level %% Stomes, Yocks, qpc,

b. Place a layer of sand, uot less than 4 g, thick, over subgrade before
iostal}l Precast bage, Exercise C3Te to fnatay) buse dead level and
vieh fa]) bearing

hout on gang ceshion, po tosure iyt completed
eatch buaing are plumb,
c. Ilut-lhtiun

manufatturer!

varaish,

and free of bTO jeckt

of Sections, uElog rubher rings, (n strice accordance wirh
s mtruettom. A% approved,

2-7-3
of Srction -y

TS3 .19

l.‘l.ul Page

nze for fielyg l.-hlhtlﬁu
red drain







EXCAVATION & EMB T FOR

GENERATING PLANT AREA. CONT'D

5-148 and 5-149,

Sections, slopes and dimensions may be changed by the
Engineer ag his discretion,

The fill material to construct the ¢

Genentmg Plant Area ahall he excavated from sources
designated by the

lect material as ogt.
lined undey Form

g the embankment
the Contractor shall conanlt

Contractor's expense,

F. Any wmsuitable materiz] excavated in the process of
e select materia] required shall be Placed ae directed by
the Enginesr,




ten {1g) incheg,

abtaini

ASTM test Dissy,
be performeq within 21% o

shall

renced dra
g€ of surface

water and
Form 1714 5

5.3 of halp apply.

The Contractor‘
haut distance of
Quired to hay) di

rt in
shall he

$pecification in Item 14g

s Approva) and auth
from the Engineer must ha obtained be
for overhayl,

orj

fore paymene will be made

Eatimated Qtnutitien:
h‘.|5I 000 cubic Yards. exXcavation

86,000 cubic yarg, .
—-—-—l._______*

embankment
L. Bagia for Payment.

Price Per cubic yarg oXcavation
Price Per cubic yard e ot

Price per Yard-quarter overhay|
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QUANTIT

{For Contra

Y SHEET
s Information)

R 5 P oo lﬁl& i’
- (gt Sita ﬁ S

> Aves Dikes

Clearing

Clearing & Grubbing

Re-Grubbing

Excav. {Comm, Unclassifind)

Excaration{Core Trench)

Excav.tion (Discharge Flume)

Stockpile Topsocil

Embankment (Density Control)

Owerhaul

Phehg 96" din. Steel Conduit

Structural Excavation {Culverts)

Concrete {C, 1, A,) (Hoadwalls)

CMP (8 gauge){Bitum, Coated)(72 dia.)

CMP (8 gauge){Bitum, Coated)(6g" dia)

CMP (10 gauge)(Bitwn, Coated)(48" dia. )

CMP (12 Eauge){Bitamn, Coated){36" din, )

CMP (12 gauge){Bitum, Coated)(30" dia. )}

CMP (14 Eruge){Bitam, Coated)(24" g3 .

cMpP (Archl(36"le“)(l4 Bauge Biturn. Coated)

cMp (Arch)(22"x13y(14 gaugeMBitum, Coated)

Rip<Rap {Rock)

Placing Topaail (4 Compact, )

Erosion Goatrol ( Seeding, Fertilizing,
and watering)

mulching|

Rip-Rap (Con. Ci. B)(4")

184555555gS

Const,
Ahtl‘. ) -
Acre
LS
cY

a2
20
1,000
97. 000
100,000
2,000
160,
12, 500

-
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STAMDARY SPECIFICAT XN pox
EARTIMNORK

Form 1714)

shall take Precedence,
1.2 Where the termy
Specificul
Specifieg",

18 Indicateq or “indfcut g

are uged §pn thig Stemdary
€Y shall mpen "an

» hoted, celleg for or

Amectcan, Soclety for Teatq
Standard sPeclﬂutlm.

Anerican Stendarde Aaloeutlon Standarg
Spectflcauo:u.

BE mod Material,y

Biven thereon
for Centractor'y

risk, Purchgger saod tne
relponubulty for &Ccuracy of {nforma-
ean ., Contraceor vill be Petmicted to wake hie oupy a0l
tuvesugnuom. bur sene shall by e

2 no comt ¢ Purchape: .
2.2 TOpoguphy: Drawings tnd

3, 1
3.1 Contraceor shal) lay oye

fom extsting base liney
narks on prope T Correctnay
sod grades and rope L]




Progresg o
Lractor of

3.3 Contracror =|

1.4

locat 1oy of
WAy affece g

f.‘ontrlctor shalj PresServe gng malntatn 211 bench marke ang r
Bt abifghpg by l’urchuer. Shoulg Contractor. durlng Proasecy
delt.'ny or remove warky and/or reference potn

e establishy h oth marke
ed .

1.4
work

Btades duriag
elleye Com-

hal} not { fy Consuje
existing York frog
oW Uork.

eference Pofoty
Clon of "'ORI-

R excavarion or f{ 1 areas pq vhich such wopk

and the top mpf} md woqd Témoved_
angd sog shal} pe done oup-

clenrtng, srubblng and Femoval of top goq} and sod 314 e
cb Spec!ﬂcll:ion ar drnlngn wil} sp«:tﬁcally 0 indicape.

1o inejd » then 1t 54y, not be upettflcally Lodicat ey sud
r b

ormed pris, to, Bug &% pare of, eRCavat fon k.

danag, oOther prepe or ocher

ace noy danage txisting Btructures and
traffic o life.




4522 Prior ¢, aumm; &y Pateriar, Secury Pproval 4 poraire Trom,
and Comply with 41 tf-gulatlonl

of a1y mthnrltlu ad ol L ITH
bodley havlng }urllilcation In areg of

ombugt (ble =aterfai ol burn
h

vhen 4, Teltal e
- Do Piling g, Such manne, L BT such ue-uu-. a8 ro
Cauce leasy fire risk,

4.5.2 3

Burp Niterigg tharnughiy and tmpletely %0 thyy
feduceq ¢, *shes Vith ne cha %, much o
rematng Ashey e n
buseih)a

fwoved fop Teose, f¢ shall g, Cavefulyy ..
up, and Storeq in 5 fuitabl, e wyl) Protected b Y

4. 6.4 I top zaj} Ind/or soy is lndicated to
and a1l xCegy Stockp] jug J
Soved ang HHaponed ted,

an SXCAVAL fom
» tting, Sharing,
v and Preparatfon of iurla. areag
Complets thy * Tegardless of
Tegardiug, of Bature of “aterials
be Performgg valy it o
nga.




dxane

lls:ing. [¥3
1, t’olloulng.
Cnntracl:or shaiy

for areay CXCaYRL g b

t

md of a4
Sulred for safery o

P:uteeuon and
shor

ol gtrgc,
€ trafric
FUppore shal) L1} Cenpor
BE and ol fordamg

» ded algo, wher,
L1}] tu’nrary

ay g
L] Indic&td.
sheet

-uun.,n« Ilhn-u
* and hop 1
Y other

oy
Toma wiy) ba aatne :7
euutrncuan VERY by Proteceed from
Y sy earch oT rock t.
Proteceg o surpore shal} p, STrarges for L L] (S lutetfemc. gk
Plpe uytu.. ®lectricy) ductun ), tn.nll&:lnn 0 atmijg, Work,
Contraceoy ahal) dentgn tn'urary COLLe Nty
™ hin wory dad ahalg e dy, thereoy
Thege draufng, Shall s, all dagy o0 which el deg
vork shalp be nutalled G EL suc),

and the vork shajy be done

Approved

WProval g
oaly in aCordanse Vith theg,
3.5 Eacrh

Conpleteg
Pewrory,

™S anlegy

£ rock PECurs bk

rock, Overbregk tha))
the »

ind a Yerelcai face
be f12)eq vieh phe
vertical foce ad pe

20
of CoOnCrete

® Contrety
Ewil) pe wade for o~

«
the fndie
Compace o Hu S gl
* as luemm L

it nulun; by tl:o Come

-




Ry of the hm.nhg spacy
or overbrvak In rock
EXCavat fng

Co-nlung

Tete on BOLL Ehge will ahsor waL,
bmughu et wirh Clean “ater

or Lechpi g, ECavat fon wacerialy Salvable {in
%) for FilY op bmul. in b [T
Pronigg, Vhere toqueaced,




materiag L0 be dlcmed of off
Temove thiy Rateryay 3% excgy,
Baterig) wil e b

P!'eules. prﬂr'nﬂy
od; ltm:llplulg OF aury
1 ag
5.10.3 After

If gme of bllstlrg is
- blutl». shaj} conf,

Fefponsihy
Uon:ractor ehal)
2 Lype of Work eng sh
BEpact iog to gep thae {nceny ©
fully Compl ey with,




or shal} Btuty o m
{ncers, d oha)) aley ‘ltnz.
Tevetironcnsy it LTI TY ey

leg Compacten L111 ¢y
a ruu-. ory ¢y
" O gen Pt Dman " iny

ute mm.
o vith wogee
2. Come Ctoy

Semnziriy,

“ad gor 5

e s
™y ing Rory wirh
Waterigl, from gy *ime source & winl
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6.3 Clags 1, Regular Conpacted Faly:
«3.1 The % types are bazed o tha Ssterialeg "Pecified for e ay
FL1X, oy folloys:
6.3.1.) I)p’e ECPFL- Crangle, waterfal (sang, Crughed Stome, Sxavel,
ete),
6.3.1.2 Trpe peva .

6.3.2 Nateriy) .

8 o be Cavered of g1
or other foy,
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6.3.4 Compaction

o% of Subgrade: Priar ¢o

6.3.3 Plactng of ri:
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+ VIEH safeabye woler
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PiSsage of ),

» Compace
&vy traceorg

b suc
Geritn treads cove
eipment, of L

6.6.1.1 type cory
6.4.1.2 Type CC¥2:
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DOCUMENTS



APPENDIX C-1—-BoringLogs, ETTL Report
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r, Texas 75702

(903) 5654421




CONTROL MONUMENT]
BRASS CAP

NBT57°35 E 999.85° (GRID)

CONTROL MONUMENT
BRASS CAP

NO. 30010
N-7085452.9367

l
x

X:\ 2009 Projects\094026 TOPO AT WELSH POWER PLANT — GREG CARTER\ 094026 Grid_elev REVISED 6-22-10.pro

Tue Jun 22, 2010 11:42AM

NO. 30001 F—3088022.5268
N—-7085417.3416 FLEV=344.02
F—-3087023.3084
FLEV—347.31 ”
GRAPHIC SCALE 1'=100’
0 100
AD=6
4
AD~8
X A
BORING
B-1
4
B-2
B—4
AD—9
4
X
BORING
B-3
4
B-5
30" HDPE
F/L=340.37
4
AD—13
78 STEEL
_F L=358.78
4
AD=10
%
AD=12
B—6
)4
Monitor Well Coordinate Table ngil?G $
Northing Easting TOC Elev | TOS Elev | NG Elev | Descriptor THE BEARINGS ARE BASED ON GRID NORTH WITHIN THE "TEXAS AD11
7082649.9588| 3088986.5724 333.28] Not Shot| Not Shot AD—4 COORDINATE SYSTEM OF 1983, NORTH CENTRAL ZONE", NAD83 (CORS96,
7082723.4133| 3088944.5928 342.85 340.01 340.19 AD—4A EPGCH 2002.0), WITH A BEARING OF NORTH 87 DEGREES 57 MINUTES
LEGEND 7082736.7044| 3089027.6153 333.23 329.60 329.55 AD-4B 35 SECONDS EAST. THE COMBINED SCALE FACTOR TO GO FROM GRID TO
T 7085241.9050| 3087322.4546 346.33 343.42 329.31 AD-6 SURFACE IS 1.00012. THE FOLLOWING CONTROL MONUMENTS WERE USED
7085379.0300| 3088971.0772 350.82 347.90 347.86 AD—-7 TO ESTABLISH THE BASIS OF BEARINGS:
7085141.5536| 3089572.1473 340.01 337.20 337.53 AD-8
; OVERHERD ELECTRIC LINE ;ggig%ggggs %82827?%?2 §4§'8? %48'52)3, ?i%%% QB_?O CONTROL MONUMENT NO. 30001 CONTROL MONUMENT NO. 30010
9574 41, 43, 4Q. . -
- E— EDGE OF WATER 7083806.9737| 3089153.7064 342.18 339.55 339.61 AD-11 N-7085417.3416 N-7085452.936/
7083999.2913| 3086633.7159 369.33 366.58 366.27 AD—12 £-3087023.5084 E-3088022.5268
—_ = - — - = EDGE OF GRAVEL 7084143.6675| 3088844.9078 347.00 244.15 344.12 AD—13
7083404.2266| 3088923.7792 345.43 342.72 342.32 AD—14
------------ STORM DRAIN 7084422.5293| 3089410.4800 339.67 339.95 339.87 B-2
NN 7084518.8188| 3089354.9016 340.63 340.89 340.74 B—4
WOODLINE 7084252.5216| 3089539.8565 339.98 340.29 340.22 B-5
7083322.5883| 3089368.3732 340,10 340.42 340.44 B-6
e e TOP OF BANK/SLOPE
T SR TOE OF DITCH/SLOPE NOTES:
-
———————————— MONITOR WELL &
co £ ; ) TOC ELEV DENOTES TOS OF CASIEIG ELEVATION —
,,,,,,,,,,,, 50’ CONTOUR INTERVA S TOS ELEV DENOTES TOP OF CONCRETE SLAB ELEVATION
0 v L 39 NG ELEV DENOTES NATURAL GROUND ELEVATION PIEZOMETER WELL
® SOIL. BORING LOCATION
4 MONITOR WELL/PIEZOMETER LOCATION SURVEYOR CERTIFICATE: LO CATIONS
\@\ POWER POLE Soil Boring Coordinate Table
. . . . = | HEREBY CERTIFY THAT THIS TOPOGRAPHICAL SURVEY
| GUY WIRE Northing Egsting Elevation Descriptor WAS MADE ON THE GROUND UNDER MY SUPERVISION ON WELSH POWER PLANT
TOB4415.3941] 3089091.0855 33963 B_3 NOVEMBER 6, 2009 AND NOVEMBER 17, 2009, THAT THIS CASON TEXAS
I VALVE 7084981.0444| 3089557.3777 324071 B-1 PLAT (MAP OR DRAWING) REPRESENTS THE FACTS FOUND )
7083836.1327| 3089087.7883 330.38 B—7 AT THE TIME:/ FOR AEP
- MISCELLANEOUS (LABELED 7082299.4144| 3090110.6561 325.90| NEW BORE NO. 1 S :
) 7081836.9586| 3089425.7638 32383 NEW BORE NO. 2 | g o — — 5930 SUMMERHILL RD. | P.O. BOX 3786
7081271.2131| 3089970.5504|  320.85| NEW BORE NO. 3 o 19760 MIKE CARDNER. et 5 SURVEYOR Date Revision/Description TEXARKANA TEXAS 75501
-, REGISTER FESSIONAL LAND SURVEY!
<Ko, o0 7 11/18,/09 /2 ADDED ADDITIONAL PIPE LOCATION
s NG, 780 SIAE ETROS e A : P 9038308533 | T 303,832,470
DATE: NOVEMBER 11, 2009 11/18/09 2 ADDED ADDITIONAL BORING LOCATION www.mtgengineers.com
REVISED: NOVEMBER 18, 2009 11/18/09)  /3\  CHANGED NEW BORING LOCATION
REVISED: JUN , 201
EVISED: JUNE 22, 2010 11/18/09] /& MODIFIED BORING DESCRIPTOR © MTG 2009 TBPE NO. 354
Drawn By Checked By Project No. Dwg. Date File No. Sheet No.
J.B.D. M.G. 094026 11/11/09 2 OF 2
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Welsh Power Station Ash Pond #1

Total Flowrate = 0.0076(ft*3/d)/(ft)

Materials

.

Embankment
Subgrade SC
Subgrade SM
Subgrade CH
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PROJECT INFORMATION TRIAXIAL TEST PROGRAM BY GARRY H. GREGORY, P.E.
ALL RIGHTS RESERVED - UNAUTHORIZED USE PROHIBITED
VERSION 1.0 - AUGUST 1998 - REVISED MARCH 24, 1999

THIS COPY LICENSED TO:

ETTL ENGINEERS AND CONSULTANTS, INC.
1717 East Erwin

Tyler, TX 75702

TEST DESCRIPTION

Number of Specimens= 38




TRIAXIAL SHEAR TEST REPORT

40
30
7
o
(99} /
0
% 20
|_
n
©
< /
i
T
%) %
0
0 10 20 30 40 50 60 70
PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 16.7 deg c'= 2.5 psi
SPECIMEN NO. | 1 2 3 [ 4
30.00 INITIAL
Moisture Content - % 239 24.1 26.5
/"""—‘\' Dry Density - pcf 102.5 100.6 99.0
5 LN\ Diameter - inches 2.01 2.00 2.01
" 2000 \ Height - inches 4.00 3.92 3.98
4 /// \\ AT TEST
[i4 N - -
5 Final Moisture - % 25.4 24.3 25.0
% Dry Density - pcf 102.7 102.4 101.9
g Calculated Diameter (in.) 2.01 1.98 1.99
S 10.00
o) Height - inches 4.02 3.87 3.92
Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 12.03 15.08 25.71
Total Pore Pressure - psi 53.6 59.4 66.5
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 0.9 0.9 4.8
AXIAL STRAIN - % G, Failure - psi 18.43 25.64 49.23
G5’ Failure - psi 6.40 10.56 23.52
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: AEP Welsh Power Plant Bottom Ash Ponds
SAMPLE TYPE: Shelby Tube Sample LOCATION: Pittsburg, Texas
DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints PROJECT NO: G 3242 - 095
Sampled on Site, B-1 5'to 10' deep CLIENT
ASSUMED SPECIFIC GRAVITY: 2.7  +40 Sieve December 2009
LL: PL: PI: Percent -200:
ETTL ENGINEERS & CONSULTANTS PLATE: B.1

+ # 4 Sieve

REMARKS: Diameter and Both Ends Trimmed

DT TUJY, DL I T LU VY CTOrN




SPECIMEN NO. 1 SPECIMEN NO. 2
60 60
40 40
20 = 20
/ = SNe--
0 P 0 B
s 3 1 3
-20 -20
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
60 50
40
40
30
P
20 A N i 20
10
0
1 2 0
-20 0 10 20 30
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
p-q DIAGRAM
40
30
5 /
o 20
1 /
e, __—«'/’t(.
10 e '
;'j:;/ .c‘
/ ’i: \ 3
=2 r’ ¢
0 > {
0 10 20 30 40 50 60 70
p'- psi
EFFECTIVE STRESS PARAMETERS R?= 1.00 o (deg) = 16.0 | a (pSi) =24
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds TYPE OF TEST & NO: CU with PP
PROJECT NO: G 3242 - 095
— ETTL ENGINEERS & CONSULTANTS PLATE: B.2
DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints

G 3242-095, B-1 5'-10' Welsh



TRIAXIAL SHEAR TEST REPORT

40
30
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PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS ¢ = 10.9 deg c= 2.8 psi
SPECIMEN NO. | 1 2 3 [ 4
30.00 INITIAL
Moisture Content - % 23.9 241 26.5
N Dry Density - pcf 102.5 100.6 99.0
7 / //\, Diameter - inches 2.01 2.00 2.01
& 2000 Height - inches 4.00 3.92 3.98
A // / \ AT TEST
L ~ - -
|D—: Final Moisture - % 254 243 25.0
2 Dry Density - pcf 102.7 102.4 101.9
E 10.00 Calculated Diameter (in.) 2.01 1.98 1.99
<Sf Height - inches 4.02 3.87 3.92
o Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 12.03 15.08 25.71
Total Pore Pressure - psi 53.6 59.4 66.5
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 100 200 Failure Strain - % 0.9 0.9 4.8
AXIAL STRAIN - % o, Failure - psi 22.03 35.08 65.71
O3 Falilure - psi 10.00 20.00 40.00
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: AEP Welsh Power Plant Bottom Ash Ponds
SAMPLE TYPE: Shelby Tube Sample LOCATION: Pittsburg, Texas
DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints PROJECT NO: G 3242 - 095
Sampled on Site, B-1 5'to 10' deep CLIENT:
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: Percent -200:
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

REMARKS: Diameter and Both Ends Trimmed

+ # 4 Sieve




PROJECT INFORMATION TRIAXIAL TEST PROGRAM BY GARRY H. GREGORY, P.E.
ALL RIGHTS RESERVED - UNAUTHORIZED USE PROHIBITED
VERSION 1.0 - AUGUST 1998 - REVISED MARCH 24, 1999

THIS COPY LICENSED TO:

ETTL ENGINEERS AND CONSULTANTS, INC.
1717 East Erwin

Tyler, TX 75702

TEST DESCRIPTION

Number of Specimens= 38




TRIAXIAL SHEAR TEST REPORT

50
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30
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20
; / N
T
(99} /
10 / \
0
0 10 20 30 40 50 60 70 80
PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 24.1 deg c'= 2.9 psi
SPECIMEN NO. 1 2 | 3 [ 4
220.00 INITIAL
200.00 7 Moisture Content - % 14.4 23.6 13.0
180.00 / Dry Density - pcf 114.9 100.1 122.2
g 160.00 -/ Dla.lmeter. - inches 2.01 2.02 2.00
- 140.00 / Height - inches 4.00 4.00 4.02
@ : AT TEST
£ 12000 = Final Moisture - % 18.7 24.4 132
& 100.00 ,,:’ Dry Density - pcf 115.2 101.7 123.3
E 80.00 Calculated Diameter (in.) 2.00 2.01 1.99
>
L 60,00 Il Height - inches 3.99 3.97 3.98
40.00 / ; = Effect. Cell Pressure - psi 10.0 20.0 40.0
7 Failure Stress - psi 22.03 23.38 44.72
20.00 {7 _
Total Pore Pressure - psi 52.5 57.4 64.7
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 0.7 24 1.0
AXIAL STRAIN - % G, Failure - psi 2958 35.95 70.02
G5 Failure - psi 7.55 12.57 25.30
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: AEP Welsh Power Plant Bottom Ash Ponds
SAMPLE TYPE: Shelby Tube Sample LOCATION: Pittsburg, Texas
DESCRIPTION: Reddish Brown Sandy Lean Clay PROJECT NO: G 3242 - 095
Sampled on Site, B-2 8'to 10' deep CLIENT:
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: PI: Percent -200:
ETTL ENGINEERS & CONSULTANTS PLATE: B.1

REMARKS: Diameter and Both Ends Trimmed

+ # 4 Sieve

DT TUJIJ,

D 2 O TLIU VYV CTON




SPECIMEN NO. 1 SPECIMEN NO. 2
60 60
40 | 40
Pl
o == . o f—— = v -
"""""" rrnny 2 1 2
-20 -20
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
220 50
200
180 40
160 —
140 7 30
120 /-
100 /
80 / 20
60 /
20 £ 10
20 4=
0+ R 0
20 5 = 10 0 0 10 20 30
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
p-q DIAGRAM
50
40 p
30 . /’ /
5 /,,’ /
o ol
1 Ko P
st A
T 20 T =
e - / 'II
- Cat i \
10 /ﬁ ~ -~ \‘I
/‘1,’ . Ky E
ra 3
v H
III 5 ’,I
O rn
0 10 20 30 40 50 60 70
p'- psi
EFFECTIVE STRESS PARAMETERS R?>=0.98 o (deg) = 22.3 | a (pSi) = 27
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds TYPE OF TEST & NO: CU with PP
PROJECT NO: G 3242 - 095
_ ETTL ENGINEERS & CONSULTANTS PLATE: B.2
DESCRIPTION: Reddish Brown Sandy Lean Clay

G 3242-095, B-2 8'-10' Welsh




TRIAXIAL SHEAR TEST REPORT

50
40
n /
o
30
%))
0
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|_
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% 20 =
T
7 /
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O \
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— N ™ < o O N~ [ee] (o] S
PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS ¢ = 16.9 deg c= 4.0 psi
SPECIMEN NO. 1 2 3 | 4
220.00 INITIAL
200.00 // Moisture Content - % 14.4 23.6 13.0
180.00 // Dry Density - pcf 114.9 100.1 122.2
E 160.00 / Dla.lmeter. - inches 2.01 2.02 2.00
C140.00 i Height - inches 4.00 4.00 4.02
A : l/ AT TEST
L
e 12000 / Final Moisture - % 18.7 24.4 132
2 100.00 1 Dry Density - pcf 115.2 101.7 123.3
E 80.00 / Calculated Diameter (in.) 2.00 2.01 1.99
<Sf 60.00 II Height - inches 3.99 3.97 3.98
g 40.00 / — T Effect. Cell Pressure - psi 10.0 20.0 40.0
20.00 I/ﬁ——/—-v— Failure Stress - psi 22.03 23.38 44.72
' Total Pore Pressure - psi 52.5 57.4 64.7
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 0.7 24 1.0
AXIAL STRAIN - % o, Failure - psi 32.03 43.38 84.72
O Failure - psi 10.00 20.00 40.00
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: AEP Welsh Power Plant Bottom Ash Ponds
SAMPLE TYPE: Shelby Tube Sample LOCATION: Pittsburg, Texas
DESCRIPTION: Reddish Brown Sandy Lean Clay PROJECT NO: G 3242 - 095
Sampled on Site, B-2 8'to 10' deep CLIENT:
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: PI: Percent -200:
ETTL ENGINEERS & CONSULTANTS :
REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve PLATE: B.3
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Number of Specimens= 38




TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 30.8 deg c'= 2.3 psi
SPECIMEN NO. | 1 2 3 [ 4
100.00 INITIAL
Moisture Content - % 20.5 17.7 16.0
Dry Density - pcf 106.7 111.3 117.2
80.00 A Y - P
5 Diameter - inches 2.00 1.99 1.98
;‘-) 7 Height - inches 3.99 3.98 4.00
% 60.00 // AT TEST
= / Final Moisture - % 27.8 18.6 16.3
% 40.00 / F Dry Density - pcf 106.8 112.4 118.7
g ' l/ » Calculated Diameter (in.) 2.00 1.99 1.97
>
8 I/ - Height - inches 3.98 3.97 3.96
20.00 . Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 16.30 3151 49.94
Total Pore Pressure - psi 56.4 58.4 70.4
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
00 10.0 20.0 Failure Strain - % 1.0 1.8 3.3
AXIAL STRAIN - % G, Failure - psi 19.94 43.12 69.59
o3 Failure - psi 3.64 11.61 19.65

TEST DESCRIPTION

PROJECT INFORMATION

TYPE OF TEST & NO: CU with PP
SAMPLE TYPE: Shelby Tube Sample

LOCATION:

Pittsburg, Texas

PROJECT NO: G 3242 - 095

DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand
Sampled on Site, B-2 28'to 30' deep
ASSUMED SPECIFIC GRAVITY: 2.7

LL: PL:
REMARKS: Diameter and Both Ends Trimmed

Pl

+ 40 Sieve
Percent -200:
+ # 4 Sieve

CLIENT:
December 2009

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

ETTL ENGINEERS & CONSULTANTS

PLATE: B.1
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SPECIMEN NO. 1 SPECIMEN NO. 2
60 60
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40 40
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-20 -20
Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
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Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
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PROJECT: AEP Welsh Power Plant Bottom Ash Ponds TYPE OF TEST & NO: CU with PP
PROJECT NO: G 3242 - 095
ETTL ENGINEERS & CONSULTANTS PLATE: B.2
DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand

G 3242-095, B-2 28'-30"' Welsh



TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS ¢ = 20.8 deg c= 2.4 psi
SPECIMEN NO. | 1 2 3 [ 4
100.00 INITIAL
Moisture Content - % 20.5 17.7 16.0
80.00 s D.ry Densm./ - pcf 106.7 111.3 117.2
7 // Diameter - inches 2.00 1.99 1.98
" / Height - inches 3.99 3.98 4.00
¢ 60.00 AT TEST
L
|D—: / Final Moisture - % 27.8 18.6 16.3
2 40.00 / il Dry Density - pcf 106.8 112.4 118.7
o ' / / Calculated Diameter (in.) 2.00 1.99 1.97
< Height - inches 3.98 3.97 3.96
> o
W 2000 4~ Effect. Cell Pressure - psi 10.0 20.0 40.0
Failure Stress - psi 16.30 3151 49.94
Total Pore Pressure - psi 56.4 58.4 70.4
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 1.0 1.8 3.3
AXIAL STRAIN - % o, Failure - psi 26.30 51.51 89.94
O3 Falilure - psi 10.00 20.00 40.00
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: AEP Welsh Power Plant Bottom Ash Ponds
SAMPLE TYPE: Shelby Tube Sample LOCATION: Pittsburg, Texas
DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand PROJECT NO: G 3242 - 095
Sampled on Site, B-2 28'to 30' deep CLIENT:
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: PI: Percent -200:
ETTL ENGINEERS & CONSULTANTS :
REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve PLATE: B.3




PROJECT INFORMATION TRIAXIAL TEST PROGRAM BY GARRY H. GREGORY, P.E.
ALL RIGHTS RESERVED - UNAUTHORIZED USE PROHIBITED
VERSION 1.0 - AUGUST 1998 - REVISED MARCH 24, 1999

THIS COPY LICENSED TO:

ETTL ENGINEERS AND CONSULTANTS, INC.
1717 East Erwin

Tyler, TX 75702

TEST DESCRIPTION

Number of Specimens= 38




TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
EFFECTIVE STRESS PARAMETERS ¢'= 26.9 deg c'= 1.8 psi
SPECIMEN NO. | 1 2 3 [ 4
60.00 INITIAL
Moisture Content - % 24.0 23.2 20.1
Dry Density - pcf 98.6 102.2 104.5
5 Diameter - inches 2.01 2.02 2.00
" 40,00 Height - inches 3.97 4.01 4.01
@ AT TEST
= Final Moisture - % 26.5 24.8 24.2
% — Dry Density - pcf 99.5 103.0 105.7
g / i Calculated Diameter (in.) 2.01 2.02 2.00
S 20.00 /
8 // Height - inches 3.99 4.01 4.03
/ Effect. Cell Pressure - psi 10.0 20.0 400
[ Failure Stress - psi 12.64 23.13 24.50
Total Pore Pressure - psi 55.7 58.4 79.8
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
0.0 10.0 20.0 Failure Strain - % 1.0 1.8 6.1
AXIAL STRAIN - % G, Failure - psi 16.87 34.74 34.66
G5 Failure - psi 4.23 11.61 10.16
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & NO: CU with PP PROJECT: AEP Welsh Power Plant Bottom Ash Ponds
SAMPLE TYPE: Shelby Tube Sample LOCATION: Pittsburg, Texas
DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams PROJECT NO: G 3242 - 095
Sampled on Site, B-5 8'to 10' deep CLIENT
ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve December 2009
LL: PL: Percent -200:
ETTL ENGINEERS & CONSULTANTS PLATE: B.1

REMARKS: Diameter and Both Ends Trimmed

+ # 4 Sieve
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SPECIMEN NO. 1 SPECIMEN NO. 2
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Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
SPECIMEN NO. 3 SPECIMEN NO. 4
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Deviator Stress - psi ~ ======= Excess Pore Pressure - psi Deviator Stress - psi =~ ======= Excess Pore Pressure - psi
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PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

TYPE OF TEST & NO: CU with PP

PROJECT NO: G 3242 - 095

DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams

ETTL ENGINEERS & CONSULTANTS PLATE: B.2

G 3242-095, B-5 8'-10' Welsh




TRIAXIAL SHEAR TEST REPORT
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PRINCIPAL STRESS - PSI
TOTAL STRESS PARAMETERS d = 9.1 deg c= 4.9 psi
SPECIMEN NO. | 1 2 3 [ 4
60.00 INITIAL
Moisture Content - % 24.0 23.2 20.1
Dry Density - pcf 98.6 102.2 104.5
B Diameter - inches 2.01 2.02 2.00
& 4000 Height - inches 3.97 4.01 4.01
7 AT TEST
Ll
|D—: Final Moisture - % 26.5 24.8 24.2
n —— Dry Density - pcf 99.5 103.0 105.7
x @60( Y i .p .
S 000 NS Calculated Diameter (in.) 2.01 2.02 2.00
<Sf Height - inches 3.99 401 4.03
o Effect. Cell Pressure - psi 10.0 20.0 40.0
[ Failure Stress - psi 12.64 23.13 24.50
Total Pore Pressure - psi 55.7 58.4 79.8
0.00 Strain Rate - inches/min. 0.00050 0.00050 0.00050
00 10.0 20.0 Failure Strain - % 1.0 1.8 6.1
AXIAL STRAIN - % o, Failure - psi 22.64 4313 64.50
O3 Failure - psi 10.00 20.00 40.00

TEST DESCRIPTION

PROJECT INFORMATION

TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample
DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams

Sampled on Site, B-5 8'to 10' deep
ASSUMED SPECIFIC GRAVITY: 2.7

LL:

PL:
REMARKS: Diameter and Both Ends Trimmed

Pl

+ 40 Sieve
Percent -200:

+ # 4 Sieve

LOCATION:

CLIENT:

Pittsburg, Texas

PROJECT NO: G 3242 - 095

December 2009

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

ETTL ENGINEERS & CONSULTANTS

PLATE: B.3
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ASTM 3080 Direct Shear Test Report

(Linear) Fit)

Peak Stress Equation
y =0.657x + 5.528

35 /‘ R2 = 0.984
%’\ 30 : m Peak
3 .
\; 25 Residual
0 Linear (Peak)
S 20 . .
n = == = |inear (Stresses < 10 psi)
§ 15 / Linear (Residual)
<
»n 10 ~ Stresses < 10 psi Equation
- y = 1.1079x
_ e
Je Residual Stress Equation
y =0.6167x + 3.0482
0 10 20 30 40 50 R2 = 0.9987
Normal Stress (psi)
o Consolidation 0 Peak Strength Parameters
0.0000 Peak Residual
Friction 33.3 31.63
g5 Angle (deg) (deg)
5 g . 5.53 796.0 3.05 438.9
= — Cohesion . i . -
g | (psi) (psf) (psi) (psf)
S M gz: Friction Angle Stresses < 10psi 47.91 (deg)
5] n
a —e—40 psi Specimen Number [ 1 2 3
0.0400 Initial
Moisture Content - % 22.5% 23.5% 23.2%
Sqr. Time (min) Dry Density- Ib/ft® 103.8 100.3 101.8
Stress vs. Strain Height-in_ches 1.008 1.008 1.008
Diameter- inches 2.50 2.50 2.50
> Final
g %0 /’ Moisture Content - % 23.1% 25.4% 23.5%
o ® / Dry Density- Ib/ft® 103.8 100.9 102.0
O 20 - -
= Height after shear-(inches 1.009 1.006 1.006
= : nche)
I // Height after consolidation (inches) 0.989 0.988 0.988
2 10 ///
N s W/ Normal Stress-(psi) 10 20 40
0 Peak Failure Stress-(psi) 11.17 20.09 31.31
0.00 ) ) 0.1 ] 0.2 Residual Failure Stress-(psi) 9.52 14.96 27.84
Horizontal Displacement (in) Strain Rate - (inches/min) 0.0033 0.0033 0.0033
Project Information
Project : Welsh power Plant Embankments LL PL PI
Client: AEP
Material Origin: L TX B B NP
Material Description: Dark Red Silty Sand -200% 18
Job No: G 3241-095 Technician: Owen Sanderson Remarks
Boring No: B-6 Sample Type: Shelby Tube When Calculating stresses < 10 psi: use
Depth: 28-31' Sampling method: Shelby Tube appropriate Equation above (assuming no
Date: November 24, 2009 Testing Device: Soiltest B-124BY 2.5 in. round Cohesion)

C. Brandon Quinn, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas
Date: 12/28/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3242-095 Permometer Data
Boring No..  B-2 a,=  0.031416 cm’ setMercury to | uibyium 1.7 cm®
2 Pipet Rp at . 3
Sample: a, = 0.767120 cm beginning | Pipet Rp 6.7 cm
Depth (ft): 13-15' M; = 0.030180 C= 0.000444308 Annulus Ra 15 cm®
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Red & Tan Sandy Lean Clay
SAMPLE DATA
Wet Wt. sample + ring or tare : 602.32 g
Tare orring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 602.32 g Tare No.: T-16 Tare No.: T-1
Diameter : 2.73 in 6.94 cm? Wet Wt.+tare: 292.51  wetWt.+tare: 746.56
Length : 2.76 in 7.02 cm Dry Wt.+tare: 276.22 Dry Wt.+tare:  683.49
Area: 5.87 in"2 37.85 cm? Tare Wt: 151.95 Tare Wt: 217.27
Volume : 16.21 in"3 26571 cm® Dry Wt.: 124.27  Dry Wt. 466.22
UnitWt.(wet): 14145  pcf 227 glcm™ Water Wt.: 16.29  Water Wt.: 63.07
Unit Wt.(dry): 12506 pcf 200 glcm™ % moist.: 13.1 % moist.: 13.5
Assumed Specific Gravity: 2.65 Max Dry Density(pcf) = 125.1105 OMC = 13.108554
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 111.02 Void ratio (e) = 0.32 Porosity (n)= 0.24
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.26
Date elapsed t z AZp temp a k k
(seconds) (pipet@t) (cm) (deg C) (temp corr)  (cm/sec) (ft./day) Reset = *
12/28/2009 1680 6 0.6588251 23.5 0.920 3.47E-08 9.84E-05
12/28/2009 2280 5.9 0.7588251 23.5 0.920 2.98E-08 8.44E-05
12/28/2009 3180 5.7 0.9588251 23.5 0.920 2.76E-08 7.83E-05
12/28/2009 4140 5.55 1.1088251 23.5 0.920 2.50E-08 7.09E-05
SUMMARY
ka = 2.93E-08 cm/sec Acceptance criteria = 25 %
ki vm
k1 3.47E-08 cm/sec 185 % Vm= |ka-ki| x100
k2 = 2.98E-08 cm/sec 1.7 % ka
k3 = 2.76E-08 cm/sec 5.6 %
k4 2.50E-08 cm/sec 146 %
Hydraulic conductivity k= 2.93E-08 cm/sec 8.30E-05 ft/day
Void Ratio e= 0.32
Porosity n= 0.24
Bulk Density y= 2.27 glem?® 1415 pct
Water Content W = 0.26 cm’/cm® ( at20 deg C)
Intrinsic Permeability kiw = 3.00E-13 cm? ( at20 deg C)

AL

Robert Duke, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street

Longview, Texas 75604-5505

903-758-0915 Phone
903-758-8245 Fax
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HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas
Date: 12/28/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3242-095 Permometer Data
Boring No..  B-2 a,=  0.031416 cm’ setMercury to | uibyium 1.7 cm®
2 Pipet Rp at . 3
Sample: a, = 0.767120 cm beginning | Pipet Rp 6.7 cm
Depth (ft): 33-35' M; = 0.030180 C= 0.000433922 Annulus Ra 15 cm®
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Red & Tan Clayey Sand
SAMPLE DATA
Wet Wt. sample + ring or tare : 553.04 g
Tare orring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 553.04 g Tare No.: T-21 Tare No.: T-13
Diameter : 2.76 in 7.01 cm? Wet Wt.+tare: 553.04  wetWt.+tare: 784.01
Length : 2.75 in 6.98 cm Dry Wt.+tare: 464.50 Dry Wt.+tare:  684.19
Area: 5.97 in"2 3854 cm? Tare Wt: 0.00 Tare Wt: 219.69
Volume : 16.42 in"3 269.13 cm® Dry Wt.: 464.5 Dry Wt.: 464.5
UnitWt.(wet):  128.23  pcf 205 glcm™ Water Wt.: 88.54  Water Wt 99.82
Unit Wt.(dry): 107.70  pcf 173  glem™ % moist.: 19.1 % moist.: 21.5
Assumed Specific Gravity: 2.73 Max Dry Density(pcf) = 107.7462 OMC = 19.0613563
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 100.72 Void ratio (e) = 0.58 Porosity (n)= 0.37
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.31
Date elapsed t z AZp temp a k k
(seconds) (pipet@t) (cm) (deg C) (temp corr)  (cm/sec) (ft./day) Reset = *
12/28/2009 1580 5.4 1.2588251 23.5 0.920 7.40E-08 2.10E-04
12/28/2009 2310 5 1.6588251 23.5 0.920 7.04E-08 2.00E-04
12/28/2009 2535 4.9 1.7588251 23.5 0.920 6.90E-08 1.96E-04
12/28/2009 2775 4.8 1.8588251 23.5 0.920 6.76E-08 1.92E-04
SUMMARY
ka = 7.03E-08 cm/sec Acceptance criteria = 25 %
ki vm
k1 7.40E-08 cm/sec 5.3 % Vm= |ka-ki| x100
k2 = 7.04E-08 cm/sec 0.2 % ka
k3 = 6.90E-08 cm/sec 1.8 %
k4 6.76E-08 cm/sec 3.8 %
Hydraulic conductivity k= 7.03E-08 cm/sec 1.99E-04 ft/day
Void Ratio e= 0.58
Porosity n= 0.37
Bulk Density y= 2.05 glem?® 128.2 pct
Water Content W = 0.33 cm’/cm® ( at20 deg C)
Intrinsic Permeability Kiw= 7.20E-13 cm? ( at20 deg C)
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Robert Duke,

P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas
Date: 12/28/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3242-095 Permometer Data
Boring No.:  B-3 a,=  0.031416 cm’ setMercury to | Euibrium 1.7 cm®
2 Pipet Rp at . 3
Sample: a, = 0.767120 cm beginning | Pipet Rp 6.7 cm
Depth (ft): 8-10' M; = 0.030180 C= 0.000431052 Annulus Ra 15 cm®
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Red & Tan Fat Clay
SAMPLE DATA
Wet Wt. sample + ring or tare : 559.11 g
Tare orring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 559.11 g Tare No.: T-23 Tare No.: T-3
Diameter : 2.75 in 6.99 cm? Wet Wt.+tare: 166.09  wetWt.+tare: 783.53
Length : 2.72 in 6.90 cm Dry Wt.+tare: 162.69 Dry Wt.+tare:  700.67
Area: 5.94 in"2 38.32 cm? Tare Wt: 140.30  Tare Wt: 220.71
Volume : 16.13 in"3 264.26 cm® Dry Wt.: 22.39 Dry Wt.: 479.96
UnitWt.(wet):  132.02  pcf 2.12  glcm™ Water Wt.: 3.4 Water Wt.: 82.86
Unit Wt.(dry): 114.62  pcf 1.84 glem™ % moist.: 15.2 % moist.: 17.3
Assumed Specific Gravity: 2.68 Max Dry Density(pcf) =  114.6685 OMC = 15.1853506
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 100.64 Void ratio (e) = 0.46 Porosity (n)= 0.31
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.43
Date elapsed t z AZp temp a k k
(seconds) (pipet@1t) (cm) (deg C) (temp corr)  (cm/sec) (ft./day) Reset = *
12/28/2009 1476 5.4 1.258825 23.5 0.920 7.87E-08 2.23E-04
12/28/2009 2205 5 1.658825 23.5 0.920 7.33E-08 2.08E-04
12/28/2009 2370 4.9 1.758825 23.5 0.920 7.33E-08 2.08E-04
12/28/2009 2580 4.8 1.858825 23.5 0.920 7.22E-08 2.05E-04
SUMMARY
ka = 7.44E-08 cm/sec Acceptance criteria = 25 %
ki vm
k1= 7.87E-08 cm/sec 5.8 % Vm= |ka-ki| x100
k2 = 7.33E-08 cm/sec 15 % ka
k3 = 7.33E-08 cm/sec 1.4 %
k4 7.22E-08 cm/sec 2.9 %
Hydraulic conductivity k= 7.44E-08 cm/sec 2.11E-04 ft/day
Void Ratio e= 0.46
Porosity n= 0.31
Bulk Density y= 2.12 glem?® 132.0 pct
Water Content W = 0.28 cm’/cm® ( at20 deg C)
Intrinsic Permeability Kiwn= 7.62E-13 cm? ( at20 deg C)
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Robert Duke, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax
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903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com
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Longview, Texas 75604-5505
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903-758-8245 Fax




iz

ETTL Engineers & Consultantsinc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas
Date: 12/28/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3242-095 Permometer Data
Boring No.:  B-4 a,=  0.031416 cm’ setMercury to | Euibrium 1.7 cm®
2 Pipet Rp at . 3
Sample: a, = 0.767120 cm beginning | Pipet Rp 6.7 cm
Depth (ft): 8-10' M; = 0.030180 C= 0.000429664 Annulus Ra 15 cm®
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Dark Brown Sandy Lean Clay
SAMPLE DATA
Wet Wt. sample + ring or tare : 531.96 g
Tare orring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 531.96 g Tare No.: T-24 Tare No.: T-6
Diameter : 2.76 in 7.01 cm? Wet Wt.+tare: 230.01  wetWt.+tare: 759.40
Length : 2.72 in 6.92 cm Dry Wt.+tare: 207.52 Dry Wt.+tare:  648.84
Area: 5.98 in"2 38.57 cm? Tare Wt: 112.35  Tare Wt: 217.34
Volume : 16.29 in"3 266.87 cm® Dry Wt.: 95.17 Dry Wt.: 431.5
UnitWt.(wet):  124.38  pcf 199 glem™ Water Wt.: 2249  waterwt: 11056
Unit Wt.(dry): 100.61  pcf 161 glem™ % moist.: 23.6 % moist.: 25.6
Assumed Specific Gravity: 2.72 Max Dry Density(pcf) = 100.6512 OMC = 23.6313964
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 101.32 Void ratio (e) = 0.69 Porosity (n)= 0.41
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.40
Date elapsed t z AZp temp a k k
(seconds) (pipet@1t) (cm) (deg C) (temp corr)  (cm/sec) (ft./day) Reset = *
12/28/2009 2280 6.1 0.558825 23.5 0.920 2.07E-08 5.88E-05
12/28/2009 2940 6 0.658825 23.5 0.920 1.92E-08 5.44E-05
12/28/2009 3660 5.9 0.758825 23.5 0.920 1.79E-08 5.09E-05
12/28/2009 4200 5.84 0.818825 23.5 0.920 1.70E-08 4.82E-05
SUMMARY
ka = 1.87E-08 cm/sec Acceptance criteria = 25 %
ki vm
k1= 2.07E-08 cm/sec 108 % Vm= |ka-ki| x100
k2 = 1.92E-08 cm/sec 25 % ka
k3 = 1.79E-08 cm/sec 4.1 %
k4 = 1.70E-08 cm/sec 9.2 %
Hydraulic conductivity k= 1.87E-08 cm/sec 5.30E-05 ft/day
Void Ratio e= 0.69
Porosity n= 0.41
Bulk Density y= 1.99 glem?® 124.4 pct
Water Content W = 0.38 cm’/cm® ( at20 deg C)
Intrinsic Permeability ki = 1.92E-13 cm? ( at20 deg C)

AL

Robert Duke, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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ETTL Engineers & Consultantsinc.

GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas
Date: 12/28/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3242-095 Permometer Data
Boring No.: B-5 a,=  0.031416 cm’ setMercury to | Euibrium 1.7 cm®
2 Pipet Rp at . 3
Sample: a, = 0.767120 cm beginning | Pipet Rp 6.7 cm
Depth (ft): 23'-25' M; = 0.030180 C=  0.00043565 Annulus Ra 15 cm®
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Orangish Tan Fat Clay
SAMPLE DATA
Wet Wt. sample + ring or tare : 532.37 g
Tare orring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 532.37 g Tare No.: T-25 Tare No.: T-9
Diameter : 2.74 in 6.97 cm? Wet Wt.+tare: 532.37 Wet Wt.+tare:  765.78
Length : 2.73 in 6.94 cm Dry Wt.+tare: 441.00 Dry Wt.+tare:  661.51
Area: 5.91 in"2 38.15 cm? Tare Wt: 0.00 Tare Wt: 220.51
Volume : 16.16 in"3 264.75 cm® Dry Wt.: 441 Dry Wt.: 441
UnitWt.(wet): 12548  pcf 201 glcm™ Water Wt.: 91.37  waterwt:  104.27
Unit Wt.(dry): 103.94 pcf 167 glem™ % moist.: 20.7 % moist.: 23.6
Assumed Specific Gravity: 2.72 Max Dry Density(pcf) = 103.9846 OMC = 20.7188209
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 101.48 Void ratio (e) = 0.63 Porosity (n)= 0.39
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 9.37
Date elapsed t z AZp temp a k k
(seconds) (pipet@1t) (cm) (deg C) (temp corr)  (cm/sec) (ft./day) Reset = *
12/28/2009 212 5.5 1.158825 23.5 0.920 5.03E-07 1.43E-03
12/28/2009 237 5.4 1.258825 23.5 0.920 4.95E-07 1.40E-03
12/28/2009 259 5.3 1.358825 23.5 0.920 4.96E-07 1.41E-03
12/28/2009 289 5.2 1.458825 23.5 0.920 4.83E-07 1.37E-03
SUMMARY
ka = 4.95E-07 cm/sec Acceptance criteria = 25 %
ki vm
k1= 5.03E-07 cm/sec 1.8 % Vm= |ka-ki| x100
k2 = 4.95E-07 cml/sec 0.2 % ka
k3 = 4.96E-07 cm/sec 0.3 %
k4 = 4.83E-07 cmlisec 2.2 %
Hydraulic conductivity k= 4.95E-07 cm/sec 1.40E-03 ft/day
Void Ratio e= 0.63
Porosity n= 0.39
Bulk Density y= 2.01 glem?® 1255 pct
Water Content W = 0.35 cm’/cm® ( at20 deg C)
Intrinsic Permeability ki = 5.07E-12 cm? ( at20 deg C)

AL

Robert Duke, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax
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GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION
FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME
(Mercury Permometer Test)

Project : AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas
Date: 12/28/2009 Panel Number : P-3; ASTM D 5084
Project No.: G 3242-095 Permometer Data
Boring No.: B-6 a,=  0.031416 cm’ setMercury to | Euibrium 1.7 cm®
2 Pipet Rp at . 3
Sample: a, = 0.767120 cm beginning | Pipet Rp 6.7 cm
Depth (ft): 28'-30' M; = 0.030180 C= 0.000408156 Annulus Ra 15 cm®
Other Location: M, = 1.040953 T= 0.201660671
Material Description : Gray Silty Sand
SAMPLE DATA
Wet Wt. sample + ring or tare : 457.40 g
Tare orring Wt. : 0.0 g Before Test After Test
Wet Wt: of Sample : 457.40 g Tare No.: T-5 Tare No.: T-10
Diameter : 2.69 in 6.83 cm? Wet Wt.+tare: 355.86  wetWt.+tare: 661.49
Length : 2.46 in 6.24 cm Dry Wt.+tare: 328.36 Dry Wt.+tare:  581.76
Area: 5.68 in"2 36.64 cm’ Tare Wt: 218.80  Tare Wt: 221.13
Volume : 13.96 in"3 228.75 cm® Dry Wt.: 109.56  Dry Wt.: 360.63
UnitWt.(wet): 12477  pcf 200 glcm™ Water Wt.: 275  Water Wt 79.73
Unit Wt.(dry): 99.74  pcf 160 glem™ % moist.: 25.1 % moist.: 22.1
Assumed Specific Gravity: 2.55 Max Dry Density(pcf) = 99.78226 OMC = 25.1004016
% of max=__ 100.0 +/- OMC = 0.00
Calculated % saturation: 94.57 Void ratio (e) = 0.60 Porosity (n)= 0.37
TEST READINGS
Z,(Mercury Height Difference @ t,): 5.2 cm Hydraulic Gradient = 10.42
Date elapsed t z AZp temp a k k
(seconds) (pipet@1t) (cm) (deg C) (temp corr)  (cm/sec) (ft./day) Reset = *
12/28/2009 7 4 2.658825 23.5 0.920 4.12E-05 1.17E-01
12/28/2009 9 3.5 3.158825 23.5 0.920 4.23E-05 1.20E-01
12/28/2009 11 3 3.658825 23.5 0.920 4.57E-05 1.30E-01
12/28/2009 16 2.5 4.158825 23.5 0.920 4.28E-05 1.21E-01
SUMMARY
ka = 4.30E-05 cm/sec Acceptance criteria = 25 %
ki vm
k1 4.12E-05 cm/sec 4.2 % Vm= |ka-ki| x100
k2 = 4.23E-05 cm/sec 1.7 % ka
k3 = 4.57E-05 cm/sec 6.3 %
k4 4.28E-05 cm/sec 0.4 %
Hydraulic conductivity k= 4.30E-05 cm/sec 1.22E-01 ft/day
Void Ratio e= 0.60
Porosity n= 0.37
Bulk Density y= 2.00 glem?® 124.8 pct
Water Content W = 0.40 cm’/cm® ( at20 deg C)
Intrinsic Permeability ki = 4.41E-10 cm? ( at20 deg C)

AL

Robert Duke, P.E.

210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

1717 East Erwin
Tyler, Texas 75702
903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

707 West Cotton Street
Longview, Texas 75604-5505
903-758-0915 Phone
903-758-8245 Fax




_ ENVIRONMENTAL LOG Well No.  B-2
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 1 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
B
T.O.C. Elev.
0 Ground Surface _ _ _ _ _ _ _ __ ____________| L . |10 \ __________/]
Ok
SANDY LEAN CLAY(CL) hard; red and tan % L
NZ I
--very stiff i
5 ' 5
—-stiff -
--very stiff; reddish brown i
10 I 10
'SANDY LEAN CLAY(CL) hard; redandtan -
15 | 15
--very stiff i
20 | 20
25 | 25
Continued Next Page
Driller Doug Hinds Drilling Method Soild Stem Auger Bentonite Seal 2-8' & 20-50'
Logged By James Griffith Borehole Diameter _6.5" Filter Pack Qty. _8-20'
Drilling Started _10/28/09 Well Casing 2.0" Dia.0.0' to 10.0' Filter Pack Type _20/40 Sand
Drilling Completed 10/28/09 Casing Type PVC Static Water Level
Construction Completed Well Screen 2.0"  Dia. 10.0' to 20.0'
Development Completed Screen Type Slotted Notes:
Type of Well Slot Size 0.010"
Grout Type _Bentonite

I
ETTL Engineers & Consultants Inc.



Client:

Project

ENVIRONMENTAL LOG
Welsh Power Plant

No: G3242-095 Phase Task

Well No. B-2

Location Pittsburg, Texas
Surface Elev.

Page 2 of 2

Depth
Feet
Sampler

Overburden/Lithologic

Description

o Well
S Construction
Graphics

Field
Strength Data
Graphic

Depth
Feet

Well
Construction
Details

Continued from previous page

CLAYEY SAND(SC) medium dense; tan, red, and gray

--red and tan

SILTY CLAYEY SAND(SM-SC) red, tan, and gray; saturated

FAT CLAY(CH) hard; brown, tan, and gray; with ferric joints; with
lignite and sand seams

SILTY SAND(SM) black and gray

%

A

55

60

Bottom of Boring @ 50’

w
o

35

40

45

50

ﬁ
b B o

ETTL Engineers & Consultants Inc.



_ ENVIRONMENTAL LOG Well No.  B-4
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 1 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
B
T.O.C. Elev.
Ground Surface _ _ _ _ _ __ ___ __________ | L1 lo0 | __________/]
SILTY SAND(SM) medium dense; tan; with gravel -
AR LEAN GLAVIBL ok o+ i
--tannish orange i 5
--hard; orangish tan L
I 10
--very stiff; white L
'CLAYEY SAND(SC) medium dense; tan _
--orangish gray; with sand seams i 15
AR LEAN G AVIBL S aramaiaby gy oo i
| 20
'EAT CLAY(CH) very stiff, orangish tan; with ferric seams .
| 25
Continued Next Page
Driller Doug Hinds Drilling Method Soild Stem Auger Bentonite Seal 2-8' & 18-50'
Logged By James Griffith Borehole Diameter _6.5" Filter Pack Qty. 6-18'
Drilling Started _10/27/09 Well Casing 2.0" Dia.0.0' to8.0' Filter Pack Type _20/40 Sand
Drilling Completed 10/27/09 Casing Type PVC Static Water Level
Construction Completed Well Screen 2.0" Dia.8.0' to 18.0'
Development Completed Screen Type Slotted Notes:
Type of Well Slot Size 0.010"

Grout Type _Bentonite

I
ETTL Engineers & Consultants Inc.



ENVIRONMENTAL LOG Well No.  B-4
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 2 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 5 Description 8 o Graphics ol Details
7
Continued from previous page
_____________________________ ___7/ i L I
—tannish brown; with iron ore seams / _
30 | 30
--hard; light gray; layered and with silt seams i
35 . 35
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7 -
LEAN CLAY(CL) hard; light gray; layered and with silt seams L
40 40
-light gray -
45 | 45
--layered and with sand seams; with lignite i
50 | 50
Bottom of Boring @ 50’
55
60

ﬁ
b B o

ETTL Engineers & Consultants Inc.



_ ENVIRONMENTAL LOG Well No.  B-5
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 1 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
»
T.O.C. Elev.
Ground Surface _ _ _ _ _ _______________ | _ 7 o | ___
LEAN CLAY WITH SAND(CL) stiff; red and tan / -
LEAN CUAVIGL] hard: red andian o -
' 5
--very stiff L
AT CLAYIGL) very Sif brown and tan 7 -
/ 10
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA _ _—
FAT CLAY WITH SAND(CH) hard; red and tan 7 i
/ 15
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 % -
SANDY LEAN CLAY(CL) very stiff; red and gray; with sand seams L
| 20
GLAVEY SANBISS) very ioose: tan iod. andaray -
S | 25
A i
Continued Next Page
Driller Doug Hinds Drilling Method Soild Stem Auger Bentonite Seal 2-5' & 20-50'
Logged By James Griffith Borehole Diameter _6.5" Filter Pack Qty. _5-20'
Drilling Started _10/27/09 Well Casing 2.0" Dia.0.0' to 10.0' Filter Pack Type _20/40 Sand
Drilling Completed 10/27/09 Casing Type PVC Static Water Level
Construction Completed Well Screen 2.0"  Dia. 10.0' to 20.0'
Development Completed Screen Type Slotted Notes:
Type of Well Slot Size 0.010"

Grout Type _Bentonite

I
ETTL Engineers & Consultants Inc.



55

60

Bottom of Boring @ 50’

ENVIRONMENTAL LOG Well No.  B-5
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 2 of 2
. b}
© Q
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 5 Description 8 o Graphics ol Details
7
Continued from previous page
'EAT CLAY WITH SAND(CH) stiff; red and gray 7 / -
/ o
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 % -
SILTY CLAYEY SAND(SC) gray and red; saturated S, L
L 35
'EAT CLAY(CH) hard; red and gray; with sand seams 7 .
/ P
--gray, tan, and red; with sand seams i
| 45
4444444444444444444444444444444444444444444444444444444444444444444444444444444444 7, -
SILTY SAND(SM-SC) red and gray 1 L
| 50

ﬁ
b B o

ETTL Engineers & Consultants Inc.



_ ENVIRONMENTAL LOG Well No.  B-6
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 1 of 2
v 2| o
< < %_ Overburden/Lithologic <2 £ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 3 Description 8 o Graphics ol Details
»
T.O.C. Elev.
0 Ground Surface _ _ _ _ _ _ _ __ ____________| _ . o | _ _________/]
7/ -
FAT CLAY(CH) very stiff; red and gray; with ferric seams / i
444444444444444444444444444444444444444444444444444444444444444444444444444444444444444 7 -
SANDY LEAN CLAY(CL) hard; red and tan L
5 ' 5
--very stiff; red, gray, and brown; with gravel L
--with sand seams -
10 . 10
15 | 15
BT SANDIEN G st s i
20 | 20
--very dense; gray and red i
25 | 25
Continued Next Page
Driller Doug Hinds Drilling Method Soild Stem Auger Bentonite Seal _1.5-4' & 22-50'
Logged By James Griffith Borehole Diameter _6.5" Filter Pack Qty. _4-22'
Drilling Started _10/28/09 Well Casing 2.0" Dia.0.0' to 12.0' Filter Pack Type _20/40 Sand
Drilling Completed 10/28/09 Casing Type PVC Static Water Level
Construction Completed Well Screen 2.0"  Dia. 12.0' to 22.0'
Development Completed Screen Type Slotted Notes:
Type of Well Slot Size 0.010"
Grout Type _Bentonite

I
ETTL Engineers & Consultants Inc.




Well No. B-6

ENVIRONMENTAL LOG
Client: Welsh Power Plant Location Pittsburg, Texas
Project No: G3242-095 Phase Task Surface Elev. Page 2 of 2
©
o s
< < %_ Overburden/Lithologic .c,é _:EJ o Well < < Well
So¢g 25 | § 9 | Construction | § o Construction
ol 5 Description 8 o Graphics ol Details
7
Continued from previous page
30 | 30
BT LA CHY hard o vy sand wam oo i
35 . 35
40 40
--dark green i
45 | 45
44444444444444444444444444444444444444444444444444444444444444444444444444444444444444 A N
LEAN CLAY(CL) hard; dark green; laminated with lignite L
50 | 50
Bottom of Boring @ 50’
55
60

ﬁ
b B o

ETTL Engineers & Consultants Inc.



Page | of 2
STATE OF TEXAS WELL REPORT for Tracking #2 5 42
Owiner: AEP Cwner Well #; B2
Address 1187 CR 4885 Grid #: © 16-58-4
Pittsburg , TY 75628 :
Well Locatiorn: 1187 CR 4885 Latituds: L30T O8N
Pidshurg , V£ 75888 ‘
Well County:  Camp 0945 50 27" W
izlevalion Mo Data GRS Brand Us | Garmin 12 GPE
Type of Work:  Haw Weill Proposed Use: Monitor
Uriling Date: Staried‘ 1072842008
mpieted: 10/28/200% f’
Oiamater of Hole: Diameter: £.5 in From Surfece To 20 #
Drilling Method: Qther: solid stem auger
Borghole Gravel Packind From: B fito 20 ;
) ; £ i mon 20440
1et Interval From 2 f o 8 2 with 3 benionite (#sacks and W&wem}
Znd interval: From 0 f to 2 ¥ with 0.5 cement (#sacks and material) |
3rd interval: do Data i
Method Used: Gravity
Cemented By: Diller ;
Distance to Septic Field or other Concenirated Contamination: No Data
Distance 1o Property Ling, No Data |
Method of Verification: No Data
Approved by Variance: No Data
Surface Alternative Procadure Ussed
Completion:
Water Level: Static level: No Data
Artesian flow: Mo Datg
Packers: Mo Data :
Flugging Info: Casing or Cemeni/Benionite ieft in well: Ko Data ;
Type OF Pump: No Data
Well Tests Mo Data
Water Qualily: Type of Water: No Data
Dapth of Strata: No Data
Chemical Analysis Made: Mo i
Did the driller knowingly penetrate any sirata which contained undeswable constituents: Mo
Certification Data: The driller cartitted that the drifler drilled this well {or the well was drilled under the driller's direct
supervision} and that each and all of the statements herein are frue and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmitial. j
Company ETTL Engineers & Consultants Inc, ‘
information: 1717 E. Erwin
hitp://134.125.70.235/drillers-new/insertwellreportprint.asp 2/4/2010




Well Report [racking #:206942 f Page 2 0f2

Tyler , TX 75702

Diriller License 2128
Bly ey by ey
R Ry
Licensed Wall H. Douglas Hinds
Diitier Signature

Registerad Driller Mo Data |
Apprentice ?
Signature: “
Apprentice Mo Data

Registration

Mumber:

Comments: Mo Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLE DRILLED CONCERNING cb%%&ssmguw

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the peréan for whom the
well was drilied) to keep information in Well Reports confidential. The Depariment Ehal; hold the contents
of the well fog confidential and not 2 matter of public record i it receives, by certified mail, a written

request to do so from the owner,

Please include the report's Tracking number {Tracking #206942) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711

(512} 463-7880 ;

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA

From {fi) To (ft) Description Dia. New/Used Type §Seﬁing rFromiTo
(-20 Sandy lean clay -tan & red 2 Mow PVC Sch. 400 -10 f

2 New PVC Sch. 40 10 - 20 0.010”

http:/f134.125.70.235/drillers-new/insertwellreportprint.asp 21472010




STATE OF TEXAS WELL REPORT for Tracking #2065%48
Owner: AEP Owner Well # B4
Address: - 4187 CR 48865 Grid #: 16-58-4
?’?fgﬁ.ﬁ & ?{ H 5& 5 :
Weil Location: 1187 CR 4885 Latitude: 33“ G 01N
Pittsburg , TX 75688 ;
Wil County: Camp Longitude: 3694‘3 500 28" W
Elevation: No Data GPS Brand Used: éGarmin 12 GPS
Type of Work:  New Well Proposed Use: Monitor

Driting Date:

Diamster of Hole:
Dritling Method

Borehole
Completion:

Annular Seal Data;

Surface
Completion:

Water Level:

Packers:
Plugging info:
Type Of Pump:

Wall Tests:

Water Quality:

Certification Data;

Company
information:

htip://134.125.70.235/drillers-new/insertwellreportprint.asp

Started: 1072712008
Completed: 10/27/2008

Diameter: 6.5 in From Surface To 50 &t

(Uther. solid stem auger

ot S to 16 ft
20/40

Gravet Packed Fr
Gravel Pack Size:

1st Interval: From 18 ft to 50 ft with § bentonite (#sacks and material)
2nd Interval: From 2 € to 8 f with 3 bentonite {(#sacke and material) |
3rd Interval: From 0 ft to 2 ft with 0.5 cement (#sacks and material)
Method Used: Gravity

Cemented By: Driller

Distance {o Septic Field or other Concenirated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

Approved by Variance: No Data

Alternative Procedure Used

Static level: No Data
Artesian flow: No Data

No Data

Casing or Cement/Bentonite lefl in well: No Data
No Data
#o Data

Type of Water: No Data ,’
Depth of Strata: No Data 5’

Chemical Analysis Made: No

Did the drifler knowingly penetrate any strata which contained Lmdewabie constituents: Mo

The driller certified that the driller drilled this well (or the well was drilled dnder the driller's direct
supervision) and that each and all of the statements herein are true and correct. The drifler
understood that fallure to complete the required items will result in the log(s) being returned for
completion and resubmittal. ‘

i

ETTL Engineers & Consultants inc.
1717 E. Erwin

LY £ 44 Eb ey ¥ £y
206044 Page | ol

2/4/2010




Woll Bonnrt: Tracking #:206948 ‘; Page 2 of 2

Tyler, TX 78702
2126

i : H. Douglas Hinds
Driller Signature:

Registered Drifler Mo Data
Apprentice
Signature:

Apprentice Mo Daia
Redgistration g
Number: i

Comments: Mo Data

i

IMPORTANT NOTICE FOR PERSUNS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY
TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the pefséﬁm for whom the
well was drilled) to keep information in Well Reporis confidentizl. The Depariment shall hold the contents
of the well log confidential and not a matier of public record ¥ it receives, by certified mail, a written
request to do so from the owner. i

Please include the report's Tracking number (Tracking #206%48) on your writien request.

Texas Department of Licensing & Regulation
P.O. Box 12187
Austin, TX 78711

{512) 463-7880
DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIFE & WELL S;CREEN DATA
From (i) To {fi) Description Dia. New/Used Type i‘Set{ing FromiTo
§-4 Slity sand - ran & brown 2 New PVC Sch, 400 -8 |

4-13 Bandy lean clay - tan, orang, & white 2 dlew PVC Sch. 40 8 - 18 @.mo’f
1318 Clayey sand - tan, orange, & gray
18-23 Sandy lean clay - orange & tan |
23-38 Fat clay - orange, tan, brown, & gray !
38-50 Lean clay - gray :

hitp://134.125.70.235/drillers-new/insertwellreporiprint.asp ‘ 2/4/2010




Well Report: Tracking #:200989

Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #200989

DOwner: AEP Owner Well #: B-5

Address: 1187 CR 4865 Grid #: 16-58-4
Pittsburg , TX 75686

Well Location: 1187 CR4865 Latitude: 33°02'58" N
Pittsburg , TX 75686

Well County: Camp Longitude: 094° 50" 26" W

Elevation: No Data GPS Brand Used: Garmin 12 GPS

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 10/27/2009

Diameter of Hole:
Drilling Method:

Borehole
Completion:

Annular Seal Data:

Completed: 10/27/2009
Diameter: 6.5 in From Surface To 20 ft
Other: solid stem auger

Gravel Packed From: 5 ff to 20 ft
Gravel Pack Size: 20/40

1st Interval: From 2 ft to 5 ft with 2 bentonite (#sacks and material)
2nd [nterval: From 0 ft to 2 ft with 0.5 cement (#sacks and material)
3rd Interval: No Data

Method Used: Gravity

Cemented By: Driller

Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

Approved by Variance: No Data

Surface Alternative Procedure Used
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Weli Tests: No Data

Water Quality:

Certification Data:

Company
Information:

http://134.125.70.235/drillers-new/insertwellreportprint.asp

Type of Water: No Data

Depth of Strata: No Data

Chemical Analysis Made: No

Did the driller knowingly penetrate any strata which contained undesirable constituents: No

The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

ETTL Engineers & Consultants Inc.
1717 E. Erwin

12/7/2009




Well Report: Tracking #:200989 Page 2 of 2

Tyler, TX
Driller License 2126
Number:
Licensed Well H. Douglas Hinds

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #200989) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0-20 Clayey sand - red & tan 2 New PVC Sch. 400 -10

2 New PVC Sch. 40 - slotted 10 - 20 0.010"

http://134.125.70.235/drillers-new/insertwellreportprint.asp 12/7/2009




Well Report: Tracking #:200991

Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #200991
Owner: AEP Owner Well #: B-6
Address: 1187 CR 4865 Grid #: 16-58-4
Pittsburg , TX 75686
Well Location: 1187 CR4865 Latitude: 33°02' 55" N
Pittsburg , TX 75686
Well County: Camp Longitude: 094° 50" 28" W
Elevation: No Data GPS Brand Used: Garmin 12 GPS
Type of Work:  New Well Proposed Use: Monitor
Drilling Date: Started: 10/28/2009

Diameter of Hole:
Drilling Method:

Borehole
Completion:

Annular Seal Data:

Completed: 10/28/2009
Diameter: 6.5 in From Surface To 22 ft
Other: solid stem auger

Gravel Packed From: 4 ft to 22 ft
Gravel Pack Size: 20/40

1st Interval: From 1.5 ft to 4 ft with 2 bentonite (#sacks and material)
2nd Interval: From 0 ft to 1.5 ft with 0.5 cement (#sacks and material)
3rd Interval: No Data

Method Used: Gravity

Cemented By: Driller

Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

Approved by Variance: No Data

Surface Alternative Procedure Used
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data

Water Quality:

Certification Data:

Company
Information:

http://134.125.70.235/drillers-new/insertwellreportprint.asp

Type of Water: No Data

Depth of Strata: No Data

Chemical Analysis Made: No

Did the driller knowingly penetrate any strata which contained undesirable constituents: No

The driller certified that the driller drilled this weli (or the well was drilled under the driller's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will resuilt in the log(s) being returned for
completion and resubmittal.

ETTL Engineers & Consultants Inc.
1717 E. Erwin

12/7/2009




Well Report: Tracking #:200991

Driller License
Number:

Licensed Well
Driller Signature:

Registered Driller
Apprentice
Signature:

Apprentice
Registration
Number:

Comments:

Tyier, TX
2126

H. Douglas Hinds

No Data

No Data

No Data

Page 2 of 2

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OGC. CODE Title 12, Chapter 1901.251, authorizes the owner {owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #200991 ) on your written request.

DESC. & COLOR OF FORMATION MATERIAL

Texas Department of Licensing & Regulation

P.O. Box 12157
Austin, TX 78711
(512) 463-7880

CASING, BLANK PIPE & WELL SCREEN DATA

From (ft) To (ff) Description
0-22 Clayey sand - red & tan

http://134.125.70.23 5/drillers-new/insertwellreportprint.asp

Dia. New/Used  Type
2 New PVC Sch. 400 -12
2 New PVC Sch. 40 - slotted 12 - 22 0.010"

Setting From/To

12/7/2009
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June 21, 2010

W. Greg Carter, P.E.
American Electric Power
1187 CR 4865

Pittsburg, TX 75686

SUBJECT:  Welsh Power Station, Existing Ash Storage Ponds Embankment Investigation,
Pittsburg, Texas
Geotechnical Investigation
ETTL Job No. G3242-09

Dear Mr. Carter:

Submitted herein is the report summarizing the results of a geotechnical investigation conducted at
the site of the above referenced project.

If you have any questions concerning this report, please contact us. We are available to perform
any construction materials testing and inspection services that you may require.

Thank you for the opportunity to be of service.

Sincerely,
ETTL Engineers & Consultants Inc.

1 B B ...

Robert M. Duke, P.E. C. Brandon Quinn, P.E., P.G.
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EXECUTIVE SUMMARY

This Executive Summary is provided as a brief synopsis of the specific recommendations and
design criteria provided in the attached report. It is not intended as a substitute for a thorough
reading of the report in its entirety.

Project Description

Evaluation of the existing earthen embankments for the ash ponds at the Welsh Power Station.
Slope stability and seepage analyses for the embankments were performed using information
obtained from soil borings located on the crest and outside toe of the embankments. The
embankments for the Primary and Secondary Ash Ponds were investigated.

Site Description

This investigation was conducted on the Welsh Power Station embankments that are located
throughout the plant which is located at 1187 CR 4865. The power plantis located on the west side
of Welsh Reservoir, north of the reservoir dam.

Depth & Number of Borings
Two borings were drilled to 30 feet deep at the native soil level and five borings were drilled to 50
feet deep in the crests of the embankments.

Pond Boring Numbers And Depth Piezometer Numbers and Depth

B-1 - 30 Feet Deep

Primary Ash Pond
(Pond 1)

B-2 - 50 Feet Deep
B-3 - 50 Feet Deep

B-2 - 50 Feet Deep
B-3 - 50 Feet Deep

Secondary Ash Pond
(Pond 2)

B-4 - 50 Feet Deep
B-5 - 50 Feet Deep
B-6 - 50 Feet Deep

B-4 - 50 Feet Deep
B-5 - 50 Feet Deep
B-6 - 50 Feet Deep

B-7 - 30 Feet Deep

Soils Encountered

The fill material in the containment berm consists primarily of stiff to hard lean clay (CL), fat clay
(CH) and medium dense clayey sand (SC) overlying the native soils which consist primarily of stiff to
hard lean clay (CL) and fat clay (CH) with intermittent layers of medium dense to very dense clayey
sand (SC) and silty sand (SM). The western borings (B-6 and B-7) have a thick layer of very dense
silty sand (SM) which is apparently the native surficial soil near the previous creek bed. Atterberg
Plasticity Indices of the tested soils ranged from 9 to 44.

Groundwater Depth
Found to range from elevation 309 to 327 msl.

Embankment Stability

The existing berm slopes are acceptable if conditions are maintained and the existing surface
failure is repaired. A minimum factor of safety of 1.7 in the long term was found on the Primary Ash
Pond. Rapid drawdown of the level of water in the lake lowers the predicted overall stability factors
of safety to a minimum of 1.4.

ETTL Engineers & Consultants
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Embankment Rehabilitation

The easternmost downstream side (lake side) of the Secondary Ash Pond has a shallow surficial
slope failure most likely due to the removal of the larger vegetation and the subsequent loss of
strength in the zone desiccated by the roots and saturated by a large rain. This should be repaired
as soon as possible. Proctors were conducted on fill for this repair which was to proceed soon after
ETTL's field investigation, weather permitting. During the repair, additional slippage was observed
and additional investigations were conducted (repair recommendations and analysis will be issued
as a supplement to this report).

ETTL Engineers & Consultants Welsh Power Station Embankment Study, Pittsburg, Texas
FEg Geotechnical Investigation ETTL Job No. G3242-09
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1.0 INTRODUCTION

This study was performed at the request and authorization to proceed granted by Greg Carter, P.E.
with AEP, Hallsville, Texas in accordance with our proposal dated October 13, 2009. Field
operations were conducted on October 27" though November 5", 2009.

The purpose of this investigation was to define and evaluate the general subsurface conditions for
the primary and secondary ash ponds in Cason, Texas. Specifically, the study was planned to
determine the following:

e Subsurface stratigraphy within the limits of exploratory borings;

o Classification, strength, and compressibility characteristics of the embankment and
foundation soils; and

e Slope stability and seepage of the existing embankments.

To determine this information a variety of tests were performed on the soil and ash samples. The
scope of testing for this report comprised Standard Penetration, Atterberg liquid and plastic limits,
Percentage of Fines Passing the No. 200 sieve and Natural Moisture Content, Unconsolidated
Undrained Triaxial tests, Hydrometer, Permeability, and Direct Shear. These tests were conducted
to classify the soil strata according to a widely used engineering classification system; identify, and
provide quantitative data for soils; define shear strength characteristics; predict total settlement; and
determine the slope stability of the existing embankments.

The conclusions and recommendations that follow are based on limited information regarding site
grading provided to ETTL by others. Borings were drilled at locations based on a site plan provided
by the client. Should any portion of it prove incorrect, this firm should be notified in order to assess
the need for revisions to this report.

2.0 PROJECT DESCRIPTION

This project will consist of the evaluation of the existing earthen embankments at the Welsh Power
Station. Slope stability and seepage analyses for the embankments will be performed using
information obtained from soil borings located on the crest and outside toe of the embankments.
The embankments for the Primary and Secondary ash ponds were evaluated:

One seepage and one stability analyses was conducted for each pond. Table 2.0 below, lists the
number of borings and depths for each pond as well as the piezometers installed.

Table 2.0 Boring and Piezometer Depths and Locations

Pond Boring Numbers And Depth Piezometer Numbers and Depth

Primary Ash Pond

(Pond 1)

B-1 - 30 Feet Deep
B-2 - 50 Feet Deep
B-3 - 50 Feet Deep

B-2 - 50 Feet Deep
B-3 - 50 Feet Deep

Secondary Ash Pond

(Pond 2)

B-4 - 50 Feet Deep
B-5 - 50 Feet Deep
B-6 - 50 Feet Deep
B-7 - 30 Feet Deep

B-4 - 50 Feet Deep
B-5 - 50 Feet Deep
B-6 - 50 Feet Deep

s

ETTL Engineers & Consultants

Geotechnical Investigation

Welsh Power Station Embankment Study, Pittsburg, Texas
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3.0 SITE DESCRIPTION

This investigation was conducted on the Welsh Power Station embankments that are located
throughout the plant which is located at 1187 CR 4835, Pittsburg, Texas. See the Plans of Borings
for the locations of the embankments investigated.

4.0 FOUNDATION STRATIGRAPHY & PROPERTIES

The subject property is at the AEP Welsh Power Plant which is located on the east side of FM 1735
east of Pittsburg, Texas. Regional, local, and site-specific environmental characteristics have been
identified by review of the surface, subsurface, and groundwater data gathered during the course of
this study.

4.1 Surface Water Characteristics

The site is situated on a topographically level feature, with a slight slope from west to east from an
elevation of 350 feet to 300 feet. The normal pool elevation of Welsh Reservoir is at 320 (msl). The
surface elevation of the study site is 325 feet above mean sea level (msl). An unnamed intermittently
flowing tributary of Swauano Creek enters the subject site along the western portion of the property
and flows into Swauano Creek. Flow within the tributary is generally to the south. Surface water
runoff from the site is expected to move to the south along a tributary of Swauano Creek.

4.2 Regional Geology and Hydrogeology

4.2.1 Geologic History

The stratigraphy of Titus County, as it relates to the occurrence of fresh groundwater, consists of
alternating sequences of continental, deltaic, and marine sediments that are predominantly of
Eocene age. Continental and deltaic units that are composed predominantly of quartz sand with
varying quantities of silt and clay contain the fresh ground water in the area and form the major
conduits for its movement. Marine portions of the section, consisting largely of clay or shale with
lesser quantities of silt and glauconitic sandstone, form the intervening aquitards.

4.2.2 Stratigraphy and Structure

Titus County lies in the northeastern portion of the East Texas Basin, a negative structural feature
that developed by faulting during the Triassic Period. The Luling-Mexia-Talco fault zone bounds the
depression on the north and west and by the Sabine Uplift on the east. The referenced site is
situated on the northern portion of the East Texas Basin.

4.3 Geologic Processes

4.3.1 Fault Systems

The project site was examined for the presence of faulting by reviewing available literature, maps,
and site reconnaissance, in addition to the examination of the subsurface boring data for the site.

The referenced site is situated on the northern portion of the East Texas Basin. The closest fault
system is located approximately 30 miles north of the subject site. This fault systemis referred to as
the Luling-Mexia-Talco Fault Zone. The fault system trends northwest from Luling, through Mexia,
and ending east of Talco, Texas. Surface expression can be seen in a series of scattered low-lying
hills that resulted from differential erosion of sediments.

No unusual scarps or topographic breaks were observed. A site walkover was conducted to
delineate the surface features, including observation of excavation sidewalls and bottom as well as
formation outcrops. No evidence of faulting was found associated with the roadways; no structural

ETTL Engineers & Consultants Welsh Power Station Embankment Study, Pittsburg, Texas
FEg Geotechnical Investigation ETTL Job No. G3242-09
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influence of seam courses was observed; and no unusual relief or topographic features, such as
sag ponds, truncated alluvial spurs, or offset tributary alignments, were observed during the site
reconnaissance. Also no vertical offsets of subsurface material were interpreted from the site
borings.

4.3.1.1 Seismic Design Parameters
Data regarding soil type and density to a depth of 100 feet is needed to designate a design class for
the profile where liquefaction potential is not considered. However, we predict that the site could be
classified Class D based on the limited data available.

A seismic impact zone is an area with a 10 percent or greater probability that the maximum
horizontal acceleration in rock, expressed as a percentage of the earth’s gravitational pull, will
exceed 0.10g in 50 years.

Based on the maps and the site coefficients determined for site class D contained in the IBC,
parameters as listed below are recommended by the Code:

Site Coefficients: F.=1.60
F,=2.40

Maximum Earthquake Spectral Response Acceleration Parameters: Sys = 0.238*
SM]_ =0.158

Design Spectral Response Acceleration Parameters: Sps = 0.159
SD]_ =0.105

*Note: Acceleration used for seismic evaluation.

4.3.1.2 Liquefaction
Liguefaction is a phenomenon where soil pore pressure builds up rapidly during cyclic loading
causing a loss of shear strength and consequent significant ground movement both laterally and
vertically. In layman’s terms the soil turns into quick sand, losing ability to support load, and can
spread laterally out from under foundations. Foundations sitting on sand that liquefies during an
earthquake can sink into the soil.

Recent research®? has shown that liquefaction potential exists not only in relatively clean sands, but
also, under certain circumstances, in sands, silts and clayey soils of low plasticity (P1<12 or up to 20
if MC>0.85*Liquid Limit) with significant fines content. In order for liquefaction to be triggered, the
water content of finer soils needs to be high (generally > 80-85% of the Liquid Limit) and the density
relatively low (assessed in terms of the SPT blow count generally where N1 (SPT Value normalized
for overburden pressure) is low). In addition, the frequency and magnitude of ground shaking has to
reach a certain threshold, which is related to the soil properties and local geology.

The native soils are predominantly medium stiff to hard lean and fat clays (CL & CH), medium dense
clayey sand (SC) and very dense silty sands (SM). These characteristics taken together with the fact
that the site is in a zone of relatively low maximum ground acceleration (<0.2g) indicate a negligible

1 ldriss, I.M. and Boulanger, R.W., Semi Empirical Procedures for Evaluating Liquefaction Potential During
Earthquakes, Invited Paper, 11th International Conference on Soil Dynamics and Earthquake Engineering, Berkley,
CA, January 2004.

2 Seed, R. B., et al, Recent Advancesin Soil Liquefaction Engineering: A Unified and Consistent Framework, 26th
Annual ASCE Los Angeles Spring Seminar, April 2003.

H ETTL Engineers & Consultants Welsh Power Station Embankment Study, Pittsburg, Texas
Geotechnical Investigation ETTL Job No. G3242-09
H Page 3



risk of liquefaction.

4.3.2 Erosional Processes

Erosional processes in the area of study are limited to those produced by the drainage systems of
Swauano Creek. As previously discussed, some tributaries flow intermittently. Due to this and the
gentle relief of the site topography, erosion is minimal.

4.4 Regional Aquifers and Geology

The deepest fresh water aquifer in Titus County is the Carrizo-Wilcox. The Carrizo-Wilcox is
composed of the Wilcox Group and the immediately overlying Carrizo Sand. Excellent aquifer
characteristics have made the Carrizo-Wilcox the most productive aquifer in East Texas. The
Reklaw Formation and Queen City Sand overlie the Carrizo-Wilcox successively. The Reklaw
normally has poor water-bearing characteristics, but it may produce small amounts of water in those
areas where sandy intervals are found in the lower portion of the formation. Although water from the
Queen City generally has low total dissolved solids content (less than 660 ppm), high iron
concentrations and low pH have restricted its use as an industrial or municipal water supply.
Because of undesirable water quality, the current availability of water in the Queen City Sand far
exceeds its usage.

4.4.1 Reklaw Formation

The Reklaw Formation outcrops at the referenced site. The Reklaw is typically composed of thin
beds of gray to brown silty clay. The upper portion of the formation commonly contains brownish
black to brownish gray silty clay. The lower portion of the formation commonly contains interbeds of
silt and very fine to fine-grained, grayish green, glauconitic, quartz sand and may be transitional with
the underlying Carrizo Sand.

In the area of Reklaw outcrop, the basal sandy interval offers only limited potential for groundwater
production. Where the Reklaw occurs at depth, drilling usually targets the more favorable Carrizo-
Wilcox, which closely underlies the sandy zone. The Carrizo-Wilcox and the sandy portion of the
Reklaw are considered to be hydraulically interconnected. Protection of the important Carrizo-
Wilcox aquifer should emphasize similar protection of any interconnected strata.

4.4.2 Queen City

The Queen City Sand outcrops at the referenced site. Characteristic lithologies are light gray to
brownish gray, fine- to medium-grained quartz sand and gray to brown clay, occasionally silty and
slightly lignitic. Ironstone concretions, sometimes occurring as ledges, are common within the
formation. In outcrop, the Queen City weathers to a mottled red and white color. Thickness of the
formation in Titus County ranges from 100 to 400 feet, generally thinning southeastward.
Shallow, or near-surface, ground water at the site persists in the unconfined portion of the Queen
City Sand (reference the Site Surface Geology Map at the end of this section). In unconfined
aquifers, ground-water flow is controlled primarily by gravity, by lithology, and by the structure of the
formation. Excluding anomalous conditions, ground water is expected to move in approximately the
same direction as the surface water flow at this location.

4.5 Soil Stratigraphy

Detailed on the attached boring logs are the specific types and depths of the various soil strata
encountered. The logs show defined boundaries between various soil types, but in reality the
transition between types is generally gradual.

The fill material in the containment berm consists primarily of stiff to hard lean clay (CL), fat clay
(CH) and medium dense clayey sand (SC) overlying the native soils which consist primarily of stiff to
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hard lean clay (CL) and fat clay (CH) with intermittent layers of medium dense to very dense clayey
sand (SC) and silty sand (SM). The western borings (B-6 and B-7) have a thick layer of very dense
silty sand (SM) which is apparently the native surficial soil near the previous creek bed. Atterberg
Plasticity Indices of the tested soils ranged from 9 to 44.

The embankments appear to have been constructed with layers of cohesive soils consisting
primarily of lean clay (CL) and/or fat clay (CH). No obvious seams of soft or loose soils were
encountered in the constructed embankments.

5.0 GROUNDWATER OBSERVATIONS

Groundwater was measured at each location and at least one monitor well was installed at each
pond location. During drilling, water was found to range from elevation 309 to 327 msl although final
water level is anticipated to be above the lake pool elevation of 320. The ash level in the primary
pond is near the water elevation. Water was measured in the piezometers at elevations ranging
from 323 to 327.

It should be noted, however, that seasonal groundwater conditions might vary throughout the year
depending upon prevailing climatic conditions. This magnitude of variance will be largely dependent
upon the duration and intensity of precipitation, surface drainage characteristics of the surrounding
area, and significant changes in site topography.

5.1 Piezometers

Four piezometers were installed for the various embankments at the site. These piezometers will be
used to monitor the water level in the embankments. Piezometers were installed in the boring
locations selected by AEP prior to the site work. The piezometers are numbered based on the
boring number where it was installed (i.e. B-5 was installed at boring location B-5). Copies of the
Well Logs and State of Texas Well Reports may be found in the Appendix.

Upon completion of drilling activities for the geotechnical borings, the monitor wells were installed in
the open borehole to the depth approximating the natural ground level. If the boring was deeper
than the depth of proposed screening, the boring was backfilled with bentonite to the appropriate
depth. The monitoring well was installed within the open borehole along with a 1-inch PVC pipe.
Fresh water was pumped within the 1-inch PVC pipe until the water flowing back from the bottom of
the borehole to the surface had thinned. The monitoring wells were constructed of schedule 40, 2-
inch diameter, PVC pipe consisting of new, box-wrapped, flush-joint threaded screen (0.010-inch
mill slot) and casing. This installation depth should measure the final groundwater elevation after
the water through the embankment has stabilized. This is the depth predicted by the seepage
analyses below.

The filter pack material placed around the well screen consisted of 20/40 silica sand. The filter pack
sand was gravity placed into the annular space around the screen between the well and the
borehole wall. Filter pack material was poured until the top of the filter pack extended two (2) feet
above the top of the screen. Material thickness in the annular space was verified using a weighted
fiberglass measuring tape or through the use of a 1-inch PVC pipe. The top of the filter pack was
then sealed with bentonite pellets, which were allowed to gravity flow into the annular space to a
minimum thickness of two (2) feet. The bentonite seal was hydrated with water. An additional
bentonite seal was placed within the remaining portion of the annular seal to the surface. The wells
were protected with flush mount surface completions.
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5.2 Embankment Seepage Studies

5.2.1 Seepage Losses and Pressures

The anticipated water level due to seepage through the embankments was investigated based on
the high water level anticipated in each individual pond using the computer program SEEP 2D by
Environmental Modeling Systems, Incorporated. The seepage both through the embankment and
through the foundation soils at each embankment location was estimated based on the permeability
tests of soils encountered at the site. The soil permeabilities ranged from 4.3 x 10° cm/sec to 2.9 x
10® cm/sec at the ash ponds (test results included in the Appendix).

Seepage losses for the highest permeability embankments are predicted at 0.1 gallon per day (gpd)
per foot of dam length.

Table 5.2.1.1 — Permeability Test Results

Boring Depth Unit Weight (pcf) Permeability (cm/sec)
B-2 13’ - 15 141.5 2.9x10°
B-2 33’ - 35’ 128.2 7.0x10%
B-3 8 - 10’ 132.0 7.4 x10°%
B-4 8 - 10’ 124.4 1.9x10%®
B-5 23'— 25’ 125.5 5.0x10"
B-6 28’ — 30’ 124.8 4.3x10°

Table 5.2.1.2 — Embankment Seepage Rates

Embankment Seepage Rate (Cubic Feet per Day per Foot)
Primary Ash Pond 7.6 x10°
Secondary Ash Pond 9.9 x 107

The water levels at the piezometers are predicted to reach slightly above the average of the
upstream (pond) and downstream (lake) normal pool elevations. Water levels approaching the pond
level could indicate a seepage pressure not anticipated in this design. Levels found to be within 1
foot of the pond levels should be brought to the attention of ETTL for additional study.

6.0 POND EMBANKMENT SECTIONS
The berm heights ranged from 20 feet on the Secondary Ash Pond to a maximum of around 30 feet
on the Primary Ash Pond.

6.1 Slope Stability Analysis

All embankment slopes must be stable with respect to shear failure through the embankment and
the foundation strata. The existing slopes are standing with no obvious slope failures with the
exception of the surface sloughing in the east side of the secondary ash pond. Therefore, all slopes
must have a Factor of Safety above 1. However, the Factor of Safety for long term stability should
be a minimum of 1.5 for all new construction. This study was conducted to assure that the
embankments meet the minimum Safety Factors.

Slope stability was evaluated using the computer program Geostase developed by Gregory
Geotechnical Software. The program calculates the factor of safety for potential failure circles using
several different methods. These analyses were conducted using the modified Bishop method. The
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program has an automatic search routine for determining the minimum factor of safety. The resulting
analyses, which also show the cross section, are included in the Appendix.

The borings were surveyed for an embankment top elevation and the original topographical maps
along with the construction plans (S&L Drawing S-12) for the embankments were used in order to
determine cross sections for the stability analyses. The toes of slope were predicted based on the
constructed slope angles and known pool elevations in the lake and ash ponds.

The “worst case” embankment was modeled at each embankment based on visual observations
during the initial site visit and from soil types found in the borings. The highest section was chosen
in both ponds. The soil strengths were modeled using 85 percent of the strength values determined
from testing where a test was conducted due to the possibility of variations in the soil masses.
Where no triaxial tests were conducted, average values of the fill and native soils were used based
on the soil types. These results were also reduced by 15 percent. These reductions were used to
accommodate potential variations in the soil due to the minimal number of tests performed. Results
of Triaxial and Direct Shear tests are summarized in Table 6.1.1 below. The test results are
included in the Appendix.

Table 6.1.1 - Summary of Soil Test Results

- of Effective Stress Total Stress
3 for Ol Parameters Parameters
Heing Depth Native Classification
Friction | Cohesion | Friction | Cohesion
Angle (psf) Angle (psf)
B-1 5'-10' Native CL/SC 16.7 360 10.9 400
B-2 8'-10' Fill CL 24.1 420 16.9 575
B-2 28'-30" Native SC 30.8 330 20.8 350
B-5 8'-10' Fill CH 26.9 260 9.1 700
B-6 28'-30" Native SM 33.3 796

The native clayey sands (SC) and sandy clay clays (CL), and the two fill clays (CL/CH) in the table
were averaged and used in the analyses.

Three cases were analyzed for each slope: steady-state (long term), steady state with seismic loads
and rapid drawdown of the water in the ash ponds. For the evaluation of steady-state conditions,
the soils were evaluated using effective stress parameters. For the rapid drawdown case the slopes
were evaluated using total stress parameters. ETTL used a minimum of Factor of Safety of 1.5 for
long term, 1.2 for seismic and 1.3 for rapid drawdown. Graphical representations of the slope
stability results are included in the Appendix. Results of the analysis are summarized in Table
6.1.2, below.
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Table 6.1.2 Slope Stability Analyses Results

Steady State with .
Pond Steady State Seismic Factor of Rapid Drawdown
Factor of Safety Factor of Safety
Safety
Primary Ash Pond
(Pond 1) 1.7 1.3 14
Secondary Ash Pond
(Pond 2) 2.2 1.6 2.1

6.2 Slope Protection

Earthen embankment slopes require some form of protection from excessive erosion. A good cover
of approved grasses should provide adequate slope protection. The embankments appeared to
have adequate vegetation, but some of the locations had been recently cleared of trees. The east
embankment of the Secondary Ash Pond, which had the surficial slope slide, had been cleared
recently. Bushes and trees of two feet or more in height are not considered satisfactory slope
protection because of the harmful effect on grass and the hazards of tree roots.

The failure on the east bank of the Secondary Ash Pond was likely due to the removal of large
vegetation and the subsequent saturation of the zone where the roots had desiccated the surficial
sails.

A routine and periodic maintenance program should be implemented to prevent excessive growth.
Animal control should also be considered an integral part of routine embankment maintenance.

6.2.1 Secondary Pond Slope Repair

The downstream side of the east embankment of the Secondary Ash Pond had a surficial slip
recently, approximately 100 feet long or longer. This failure was observed during the initial site visit.
This was also a location where the trees had been removed. As the tree roots decomposed, the
section lost the reinforcement of the roots. A large rain saturated the soil and further reduced the
soil strength (and added weight) which probably caused the failure (surficial only). This section
should be repaired as soon as possible. Testing for the proposed fill material was conducted and
repairs were underway during the writing of this report. During the repair, additional sloughing
occurred and an additional investigation was conducted. This investigation and repair
recommendations will be given in a supplement to this report.

6.2.1.2 Riprap
The downstream toe at the lake level has rock riprap as a slope cover. This should provide
adequate slope protection for the area.

7.0 EMBANKMENT MONITORING
Visual drive-by inspections and cursory on-foot inspections should be performed in accordance with
AEP requirements. As a minimum, dam safety inspections should be conducted biannually.

Should any unusual occurrences be noted in connection with the operation of the dams, either as a
result of the cursory drive-by inspections or as the result of the detailed dam safety inspections, AEP
Geotechnical Engineering, and ETTL Engineers & Consultants Inc. should be immediately notified
for evaluation and development, if necessary, of a Remedial Action Plan.
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8.0 LIMITATIONS

Geotechnical design work is characterized by the presence of a calculated risk that soil and
groundwater conditions may not have been fully revealed by the exploratory borings. This risk
derives from the practical necessity of basing interpretations and design conclusions on a limited
sampling of the subsoil stratigraphy at the project site. The number of borings and spacing is chosen
in such a manner as to decrease the possibility of undiscovered anomalies, while considering the
nature of loading, size and cost of the project. The recommendations given in this report are based
upon the conditions that existed at the boring locations at the time they were drilled. The term
"existing groundline” or "existing subgrade" refers to the ground elevations and soil conditions at the
time of our field operations.

It is conceivable that soil conditions throughout the site may vary from those observed in the
exploratory borings. If such discontinuities do exist, they may not become evident until construction
begins or possibly much later. Consequently, careful observations by the geotechnical engineer
must be made of the construction as it progresses to help detect significant and obvious deviations
of actual conditions throughout the project area from those inferred from the exploratory borings.
Should any conditions at variance with those noted in this report be encountered during
construction, this office should be notified immediately so that further investigations and
supplemental recommendations can be made.

This company is not responsible for the conclusions, opinions, or recommendations made by others
based on the contents of this report. The purpose of this study is only as stated elsewhere herein
and is not intended to comply with the requirements of 30 TAC 330 Subchapter T regarding testing
to determine the presence of a landfill. Our professional services have been performed, our findings
obtained, and our recommendations prepared in accordance with generally accepted geotechnical
engineering principles and practices. No warranties are either expressed or implied.
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APPENDIX

[.0 FIELD OPERATIONS

Subsurface conditions were defined by 7 sample core borings drilled to depths ranging from 30 to
50 feet. ETTL personnel drilled the borings at locations selected based on a site visit in conjunction
with the client. Field boring logs were prepared as drilling and sampling progressed. The final
boring logs are also included in the Appendix. Descriptive terms and symbols used on the logs are
in accordance with the Unified Soil Classification System (ASTM D 2487). A reference key is
provided on the final page of this report.

Truck and track-mounted drill rigs utilizing dry auger drilling procedures were used to advance the
borings. Samples were continuous in the upper 10 feet and at 5 feet intervals below 10 feet (or at
major strata changes). Soils were sampled by means of a 1 3/8-inch 1.D. by 24-inch long split-spoon
sampler driven into the bottom of the borehole in accordance with ASTM D 1586 procedures. In
conjunction with this sampling technique, the Standard Penetration Test was conducted by
recording the N-value, which is the number of blows required by a 140-pound weight falling 30
inches to drive a split-spoon sampler 1 foot into the ground. For very dense strata, the number of
blows is limited to a maximum of 50 blows within a 6-inch increment. Where possible, the sampler
is "seated" six inches before the N-value is determined. The N-value obtained from the Standard
Penetration Test provides an approximate measure of the relative density, which correlates with the
shear strength of soil. The disturbed samples were removed from the sampler, logged, packaged,
and transported to the laboratory for further identification and classification.

Soils were sampled by means of a 3-inch O.D. by 24-inch long thick-walled Shelby Tube sampler.
Using the drilling rig's hydraulic pressure, the sampler was pushed smoothly into the bottom of the
borehole. The consistency of these samples was measured in the field by a calibrated pocket
penetrometer. These values, recorded in tons per square foot, are shown on the boring logs. Such
samples were extruded in the field, logged, sealed to maintain in situ conditions, and packaged for
transport to the laboratory.

All boreholes were backfilled with grout after collecting final groundwater readings. Samples
obtained during our field studies and not consumed by laboratory testing procedures will be retained
in our Tyler office free of charge for a period of 60 days. To arrange storage beyond this point in
time, please contact the Tyler office.

1.0 LABORATORY TESTING

Upon return to the laboratory, a geotechnical engineer visually examined all samples and several
specimens were selected for representative identification of the substrata. By determining the
Atterberg liquid and plastic limits (ASTM D 4318) and percentage of fines passing the No. 200 sieve
(ASTM D 1140), field classification of the various strata was verified. Also conducted were natural
moisture content tests (ASTM D 2216). Permeabilities (ASTM D 5084) were also performed on
representative samples.

Strength characteristics of the cohesive substrata were evaluated by conducting unconsolidated,
undrained triaxial compression tests (ASTM D 2850) on selected undisturbed field samples obtained
with the Shelby tube sampler. Direct Shear tests (ASTM D 3080) were performed on undisturbed
samples retrieved during drilling operations and also from remolded bulk ash samples. The results
of these tests are either presented in the individual log of boring provided in this Appendix or as a
separate result behind the logs in the Appendix.
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IEI ETTL Engineers & Consultantsinc.

u GEOTECHNICAL * MATERIALS * ENVIRONMENTAL * DRILLING * LANDFILLS

June 22, 2010

W. Greg Carter, P.E.
American Electric Power
1187 CR 4865

Pittsburg, TX 75686

RE: Welsh Power Station, Existing Ash Storage Ponds Embankment Investigation, Pittsburg,
Texas
Supplemental Geotechnical Investigation
Embankment Repair Supplement
ETTL Job No. G3242-09

Dear Mr. Carter:

At your request and direction, ETTL Engineers and Consultants Inc. inspected a slope failure on the
northern slope of the Secondary Ash Pond (ash Pond #2) on May 7, 2010 in order to give additional
recommendations for the repair of the slope. You have requested an investigation to determine the
appropriate repairs based on a much deeper failure surface than originally anticipated.

1.0 HISTORY

A surface slough was observed during the October 2009 field investigation and preliminary
recommendations were given at that time for repair. The slough reportedly occurred sometime
during the week of September 13, 2009 and a 4.1 inch rainfall was recorded on September 14,
2009. In October of 2009, over 17 inches of rain was recorded, which delayed the repairs.

During the repair of this original slough, the slope moved again. The embankment is thought to
have moved approximately 10 feet out into the lake, based on the observed shoreline (see Photo 2).
The original shoreline picture, Photo 1, appears that the embankment edge was straight after initial
construction. The failure necessary to produce the anticipated movement would need to be deeper
than a simple shallow surface failure that was originally assumed. Due to the observed movement,
ETTL recommended that the slope below the water table be measured in order to provide a more
accurate back-calculation of the failure. The data retrieved is given in the table below. Five lines
were measured perpendicular to the water’s edge with reading at three distances from the shore.
The first and last lines (1 and 5) are just outside the bulged area to the west and east, respectively,
and the other three lines (2 though 4) are spaced evenly across the bulge.

Table 1 — Water Depth Based on Soundings
Line # 6’ from Shore 14’ from Shore 22’ from Shore

1 6’ 1v 7.5

2 12’ 15.5 16.5’

3 10’ 16.5 17.5

4 7 15’ 18’

5 6.5’ 13’ 18.5’
210 Beech Street 1717 East Erwin 707 West Cotton Street
Texarkana, Arkansas 71854 Tyler, Texas 75702 Longview, Texas 75604-5505
870-772-0013 Phone 903-595-4421 Phone 903-758-0915 Phone
870-216-2413 Fax 903-595-6113 Fax 903-758-8245 Fax

www.ettlinc.com
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These readings indicate that the lake floor is significantly lower than the predictions used in the
original slope stability report (from Drawing S-12) and the slope below the waterline is also
significantly steeper (typically 1H:1V). A TWDB Survey from November 2001 also indicates the
water depth is approximately 8 feet deeper than used in the original report.

Several test pits were conducted during two additional site visits and soil samples were taken from
both failure surfaces seen (see Photos 4 and 5) for additional testing (see attached triaxial and
direct shear results). Both tests were above the strength predicted from the analysis, so the back-
calculated strengths were used in the analyses below.

2.0 REVISED STABILITY ANALYSIS

Based on the revised slopes, the slope analysis was re-run to predict the soil properties necessary
to cause the failure. A Factor of Safety of 1 was achieved using a friction angle of 23.5 in the sands
below the water table. Based on the test pits, the actual subgrade soils are more varied with higher
strength clays and lower strength sands comprising the actual failure surface. The actual failure
surface is believed to be above that found in the analysis since the failure is what caused the very
steep surface below the water table in the model (bulge at water’s edge is buildup of sloughed soils).
However, for the repair, the lower surface presented in the analysis will be more conservative.

3.0 EMBANKMENT REPAIR

Sheet piles are anticipated to be used to provide the insurance against future failure. Based on
available piles, a PZ-27 (grade 50) pile is anticipated. A PZC-13 was also investigated. Both piles
may be used for an acceptable repair as given below.

3.1 Stability of Slope During Repair

The slope must be stable for the equipment used for the repair. In order to provide a more stable
slope, the “bulge” should be removed which will decrease the driving force causing slope movement
and weight should be added to the toe below the water table to increase the resisting force.
Providing a 2H:1V slope below the water table by excavation of the bulged soils and adding rip-rap
at the toe, the factor of safety is increase to approximately 1.5 for the repair area (see attached
analysis). Seismic loads caused by installation have a possibility of causing liquefaction is some
soils. Based on the information in the two sections below, this will not be an issue at this site.

3.1.1 Seismic Design Parameters
Data regarding soil type and density to a depth of 100 feet is needed to designate a design class for
the profile where liquefaction potential is not considered. However, we predict that the site could be
classified Class D based on the limited data available.

A seismic impact zone is an area with a 10 percent or greater probability that the maximum
horizontal acceleration in rock, expressed as a percentage of the earth’s gravitational pull, will
exceed 0.10g in 50 years.

Based on the maps and the site coefficients determined for site class D contained in the IBC,
parameters as listed below are recommended by the Code:

Site Coefficients: F.=1.60
F,=2.40
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Maximum Earthquake Spectral Response Acceleration Parameters: Sys = 0.238*

SM]_ =0.158
Design Spectral Response Acceleration Parameters: Sps = 0.159
SDl =0.105

*Note: Acceleration used for seismic evaluation.

3.1.2 Liquefaction
Liguefaction is a phenomenon where soil pore pressure builds up rapidly during cyclic loading
causing a loss of shear strength and consequent significant ground movement both laterally and
vertically. In layman’s terms the soil turns into quick sand, losing ability to support load, and can
spread laterally out from under foundations. Foundations sitting on sand that liquefies during an
earthquake can sink into the soil.

Recent researchl 2 has shown that liquefaction potential exists not only in relatively clean sands,
but also, under certain circumstances, in sands, silts and clayey soils of low plasticity (Pl<12 or up to
20 if MC>0.85*Liquid Limit) with significant fines content. In order for liquefaction to be triggered,
the water content of finer soils needs to be high (generally > 80-85% of the Liquid Limit) and the
density relatively low (assessed in terms of the SPT blow count generally where N1 (SPT Value
normalized for overburden pressure) is low). In addition, the frequency and magnitude of ground
shaking has to reach a certain threshold, which is related to the soil properties and local geology.

The native soils are predominantly medium stiff to hard lean and fat clays (CL & CH), medium dense
clayey sand (SC) and very dense silty sands (SM). These characteristics taken together with the fact
that the site is in a zone of relatively low maximum ground acceleration (<0.2g) indicate a negligible
risk of liquefaction.

3.2 Stability of Slope After Repair

The stability of the slope after the repair of the below water portion was checked to determine if the
sheet piles were necessary. A Factor of Safety of 1.3 was found for the embankment without the
use of the sheet piles (See attached). The installation of the sheet piles approximately 5’ back from
the water’s edge to a depth of over 37 feet will increase the Factor of Safety to 1.5 if the section can
supply a resisting force of 6,000 pounds per foot of wall. The resistance required to provide a
Factor of Safety of 1.5 was back-calculated and this value was checked to determine if the wall
would hold the required load (see section below). The Factor of Safety was also checked using the
Spencer (Limit Equilibrium) Method for a more detailed analysis (also attached).

3.2.1 Sheet Piles
Laterally loaded piles can be analyzed by a finite-element computer program that utilizes a modulus
of horizontal subgrade reaction or by a simplified method developed by Broms. A computer program
such as PY Wall (by Ensoft) has the capability to analyze the pile wall as a partially supported
cantilever beam. The sheet piles should extend beyond the failure surface on both ends by a
minimum of 10 feet.

The resisting load from the stability analysis above was used on a cantilever wall section using the
properties for the PZ-27 and PZC-13. Based on the analysis, the maximum shear on the section is

1 ldriss, I.M. and Boulanger, R.W., Semi Empirical Procedures for Evaluating Liquefaction Potential During
Earthquakes, Invited Paper, 11th International Conference on Soil Dynamics and Earthquake Engineering, Berkley,
CA, January 2004.

2 Seed, R. B., et al, Recent Advancesin Soil Liquefaction Engineering: A Unified and Consistent Framework, 26th
Annual ASCE Los Angeles Spring Seminar, April 2003.
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10 kips; the maximum moment is 1,100 in-kips; and the deflection is approximately 6.5 inches at the
surface. These values are conservative since the cantilever section is estimated at the maximum
depth possible, no passive resistance was given for soils above the failure plane on the downhill
side, and the full load will not be applied since the Factor of Safety is 1.5.

After the sheet piles are installed, the following recommendations are given for the slope repair:

1. Cutthe slope back behind the failure surface above the pile wall. The entire failure surface
must be removed.

2. Scarify the subgrade, adjust the moisture content to optimum +3 % and recompact to a
minimum of 95% of standard proctor (ASTM 