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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
 

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.   

  

                                                 
1
 ETTL 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  

Category 
Impoundment: Maximum 

Storage (Acre-Foot) 
Height (Ft.) 

Small 

Equal to or Greater than 15 & 

Less than 1,000 

 

Equal to or Greater than 50 & 

Less than 1,000 

 

Equal to or Greater than 25 & 

Less than 40 

 

Greater than 6 & Less than 40 

 

Intermediate 

Equal to or Greater than 1,000 

& Less than 50,000 

 

Equal to or Greater than 40 & 

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 

Hazard Potential 

Classification 

Loss of Human Life 

Economic, 

Environmental, 

Lifeline Losses 

Low None expected 
Low and generally 

limited to owner 

Significant None expected Yes 

High 
Probable. One or more 

expected 

Yes (but not necessary 

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 §§299.11 - 299.17; Effective January 1, 2009 
3
 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 

Dam 

Secondary Ash 

Pond Dam 

Active Bottom 

Ash Storage 

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*  

  
Primary Ash 

Pond 

Secondary Ash 

Pond 

Active Bottom 

Ash Storage 

Pond 

Surface Area (acre) 98.1 4.5 20 

Current Storage Volume (acre-feet) 230.6 31.4 108 

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 

Boring 
Depth 

(ft) 
Unit Weight 

(pcf) 
Permeability 

(cm/sec) 

B-2a 13’ - 15’ 141.5 2.9 x 10-8 

B-2b 33’ - 35’ 128.2 7.0 x 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 5.0 x 10-7 

B-6 28’ – 30’ 124.8 4.3 x 10-5 

 

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 

 
 

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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4.0 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:
4
 

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.   

  

 

 

 

 

                                                 
4
 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 

 
 

Figure 5-10: Effluent Outlet from 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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5.4 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 

 
 

Figure 5-14: Active Bottom Ash Storage Pond Dam – interior slope 
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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 

 
 

Figure 5-14: Secondary Ash Pond Dam – exterior slope showing ongoing repairs 
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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
2
).     

 

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: 

 There were no indications of scarps, sloughs (other than the Secondary Ash 

Pond under repair), depressions or bulging anywhere along the dam; 

 Boils, sinks or uncontrolled seepage was not observed along the slopes, groins 

or toe; and 

 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.   
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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. 
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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. 
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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.   

 

 

 

 

 



APPENDIX  A: USGS NATIONAL SEISMIC HAZARD MAPS 
 

 



APPENDIX  A: U.S. GEOLOGICAL SURVEY (USGS) 

NATIONAL SEISMIC 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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APPENDIX  C: EMBANKMENT REPAIR REPORTS AND 
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LOCATION: Pittsburg, Texas

LL: PL: PI:

3

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

CLIENT:

December 2009

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints

PROJECT INFORMATION

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

PROJECT NO: G 3242 - 095

PLATE: B.2

PLATE: B.3

Number of Specimens =

TEST DESCRIPTION

Percent -200:

PLATE: B.1

Sampled on Site, B-1 5' to 10' deep

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve



f ' = 16.7 deg c' = 2.5 psi

1 2 3 4

23.9 24.1 26.5

102.5 100.6 99.0

2.01 2.00 2.01

4.00 3.92 3.98

25.4 24.3 25.0

102.7 102.4 101.9

2.01 1.98 1.99

4.02 3.87 3.92

10.0 20.0 40.0

12.03 15.08 25.71

53.6 59.4 66.5

0.00050 0.00050 0.00050

0.9 0.9 4.8

18.43 25.64 49.23

6.40 10.56 23.52

LL: PL: PI:
ETTL ENGINEERS & CONSULTANTS PLATE: B.1

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009

Failure Stress - psi

Total Pore Pressure - psi

Strain Rate - inches/min.

Failure Strain - %

s1' Failure - psi

s3' Failure - psi

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Height - inches

Effect. Cell Pressure - psi

Dry Density - pcf

Diameter - inches

Height - inches

EFFECTIVE STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Sampled on Site, B-1 5' to 10' deep

Percent -200:
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R
2

= 1.00 a (deg) = 16.0 a (psi) = 2.4EFFECTIVE STRESS PARAMETERS

TYPE OF TEST & NO: CU with PP

ETTL ENGINEERS & CONSULTANTS PLATE: B.2

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

PROJECT NO: G 3242 - 095

DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints
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G 3242-095, B-1 5'-10' Welsh



f = 10.9 deg c = 2.8 psi

1 2 3 4

23.9 24.1 26.5

102.5 100.6 99.0

2.01 2.00 2.01

4.00 3.92 3.98

25.4 24.3 25.0

102.7 102.4 101.9

2.01 1.98 1.99

4.02 3.87 3.92

10.0 20.0 40.0

12.03 15.08 25.71

53.6 59.4 66.5

0.00050 0.00050 0.00050

0.9 0.9 4.8

22.03 35.08 65.71

10.00 20.00 40.00

LL: PL: PI:

Sampled on Site, B-1 5' to 10' deep

Percent -200:

TOTAL STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Tan & Gray Clay & w/ some Ferric Joints

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Dry Density - pcf

Diameter - inches

Height - inches

Strain Rate - inches/min.

Failure Strain - %

s1 Failure - psi

s3 Failure - psi

Height - inches

Effect. Cell Pressure - psi

Failure Stress - psi

Total Pore Pressure - psi

ETTL ENGINEERS & CONSULTANTS PLATE: B.3

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009
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PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

LL: PL: PI:

3

PLATE: B.2

PLATE: B.3

Number of Specimens =

TEST DESCRIPTION

Percent -200:

PLATE: B.1

Sampled on Site, B-2 8' to 10' deep

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Reddish Brown Sandy Lean Clay

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

CLIENT:

December 2009



f ' = 24.1 deg c' = 2.9 psi

1 2 3 4

14.4 23.6 13.0

114.9 100.1 122.2

2.01 2.02 2.00

4.00 4.00 4.02

18.7 24.4 13.2

115.2 101.7 123.3

2.00 2.01 1.99

3.99 3.97 3.98

10.0 20.0 40.0

22.03 23.38 44.72

52.5 57.4 64.7

0.00050 0.00050 0.00050

0.7 2.4 1.0

29.58 35.95 70.02

7.55 12.57 25.30

LL: PL: PI:

Sampled on Site, B-2 8' to 10' deep

Percent -200:

EFFECTIVE STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Reddish Brown Sandy Lean Clay

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Dry Density - pcf

Diameter - inches

Height - inches

Strain Rate - inches/min.

Failure Strain - %

s1' Failure - psi

s3' Failure - psi

Height - inches

Effect. Cell Pressure - psi

Failure Stress - psi

Total Pore Pressure - psi

ETTL ENGINEERS & CONSULTANTS PLATE: B.1

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009
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R
2

= 0.98 a (deg) = 22.3 a (psi) = 2.7EFFECTIVE STRESS PARAMETERS

TYPE OF TEST & NO: CU with PP

ETTL ENGINEERS & CONSULTANTS PLATE: B.2

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

PROJECT NO: G 3242 - 095

DESCRIPTION: Reddish Brown Sandy Lean Clay

0

10

20

30

40

50

0 10 20 30 40 50 60 70

q
-

p
s
i

p' - psi

p - q DIAGRAM

-20

0

20

40

60

0 10 20

SPECIMEN NO. 1

Deviator Stress - psi Excess Pore Pressure - psi

-20

0

20

40

60

0 10 20

SPECIMEN NO. 2

Deviator Stress - psi Excess Pore Pressure - psi

-20
0

20
40
60
80

100
120
140
160
180
200
220

0 10 20

SPECIMEN NO. 3

Deviator Stress - psi Excess Pore Pressure - psi

0

10

20

30

40

50

0 10 20 30

SPECIMEN NO. 4

Deviator Stress - psi Excess Pore Pressure - psi

G 3242-095, B-2 8'-10' Welsh



f = 16.9 deg c = 4.0 psi

1 2 3 4

14.4 23.6 13.0

114.9 100.1 122.2

2.01 2.02 2.00

4.00 4.00 4.02

18.7 24.4 13.2

115.2 101.7 123.3

2.00 2.01 1.99

3.99 3.97 3.98

10.0 20.0 40.0

22.03 23.38 44.72

52.5 57.4 64.7

0.00050 0.00050 0.00050

0.7 2.4 1.0

32.03 43.38 84.72

10.00 20.00 40.00

LL: PL: PI:
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009

Failure Stress - psi

Total Pore Pressure - psi

Strain Rate - inches/min.

Failure Strain - %

s1 Failure - psi

s3 Failure - psi

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Height - inches

Effect. Cell Pressure - psi

Dry Density - pcf

Diameter - inches

Height - inches

TOTAL STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Reddish Brown Sandy Lean Clay

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Sampled on Site, B-2 8' to 10' deep

Percent -200:
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PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

LL: PL: PI:

3

PLATE: B.2

PLATE: B.3

Number of Specimens =

TEST DESCRIPTION

Percent -200:

PLATE: B.1

Sampled on Site, B-2 28' to 30' deep

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand

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

CLIENT:

December 2009



f ' = 30.8 deg c' = 2.3 psi

1 2 3 4

20.5 17.7 16.0

106.7 111.3 117.2

2.00 1.99 1.98

3.99 3.98 4.00

27.8 18.6 16.3

106.8 112.4 118.7

2.00 1.99 1.97

3.98 3.97 3.96

10.0 20.0 40.0

16.30 31.51 49.94

56.4 58.4 70.4

0.00050 0.00050 0.00050

1.0 1.8 3.3

19.94 43.12 69.59

3.64 11.61 19.65

LL: PL: PI:

Sampled on Site, B-2 28' to 30' deep

Percent -200:

EFFECTIVE STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Dry Density - pcf

Diameter - inches

Height - inches

Strain Rate - inches/min.

Failure Strain - %

s1' Failure - psi

s3' Failure - psi

Height - inches

Effect. Cell Pressure - psi

Failure Stress - psi

Total Pore Pressure - psi

ETTL ENGINEERS & CONSULTANTS PLATE: B.1

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009
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R
2

= 1.00 a (deg) = 27.1 a (psi) = 2.0EFFECTIVE STRESS PARAMETERS

TYPE OF TEST & NO: CU with PP

ETTL ENGINEERS & CONSULTANTS PLATE: B.2

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

PROJECT NO: G 3242 - 095

DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand
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f = 20.8 deg c = 2.4 psi

1 2 3 4

20.5 17.7 16.0

106.7 111.3 117.2

2.00 1.99 1.98

3.99 3.98 4.00

27.8 18.6 16.3

106.8 112.4 118.7

2.00 1.99 1.97

3.98 3.97 3.96

10.0 20.0 40.0

16.30 31.51 49.94

56.4 58.4 70.4

0.00050 0.00050 0.00050

1.0 1.8 3.3

26.30 51.51 89.94

10.00 20.00 40.00

LL: PL: PI:
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009

Failure Stress - psi

Total Pore Pressure - psi

Strain Rate - inches/min.

Failure Strain - %

s1 Failure - psi

s3 Failure - psi

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Height - inches

Effect. Cell Pressure - psi

Dry Density - pcf

Diameter - inches

Height - inches

TOTAL STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Tan, Brown, Gray & Red Clayey Sand

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Sampled on Site, B-2 28' to 30' deep

Percent -200:

0

10

20

30

40

50

0

1
0

2
0

3
0

4
0

5
0

6
0

7
0

8
0

9
0

1
0
0

S
H

E
A

R
S

T
R

E
S

S
-

P
S

I

PRINCIPAL STRESS - PSI

TRIAXIAL SHEAR TEST REPORT

0.00

20.00

40.00

60.00

80.00

100.00

0.0 10.0 20.0

D
E

V
IA

T
O

R
S

T
R

E
S

S
-

P
S

I

AXIAL STRAIN - %



PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

LL: PL: PI:

3

PLATE: B.2

PLATE: B.3

Number of Specimens =

TEST DESCRIPTION

Percent -200:

PLATE: B.1

Sampled on Site, B-5 8' to 10' deep

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams

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

CLIENT:

December 2009



f ' = 26.9 deg c' = 1.8 psi

1 2 3 4

24.0 23.2 20.1

98.6 102.2 104.5

2.01 2.02 2.00

3.97 4.01 4.01

26.5 24.8 24.2

99.5 103.0 105.7

2.01 2.02 2.00

3.99 4.01 4.03

10.0 20.0 40.0

12.64 23.13 24.50

55.7 58.4 79.8

0.00050 0.00050 0.00050

1.0 1.8 6.1

16.87 34.74 34.66

4.23 11.61 10.16

LL: PL: PI:

Sampled on Site, B-5 8' to 10' deep

Percent -200:

EFFECTIVE STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Dry Density - pcf

Diameter - inches

Height - inches

Strain Rate - inches/min.

Failure Strain - %

s1' Failure - psi

s3' Failure - psi

Height - inches

Effect. Cell Pressure - psi

Failure Stress - psi

Total Pore Pressure - psi

ETTL ENGINEERS & CONSULTANTS PLATE: B.1

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009
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R
2

= 0.97 a (deg) = 24.3 a (psi) = 1.6EFFECTIVE STRESS PARAMETERS

TYPE OF TEST & NO: CU with PP

ETTL ENGINEERS & CONSULTANTS PLATE: B.2

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

PROJECT NO: G 3242 - 095

DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams
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f = 9.1 deg c = 4.9 psi

1 2 3 4

24.0 23.2 20.1

98.6 102.2 104.5

2.01 2.02 2.00

3.97 4.01 4.01

26.5 24.8 24.2

99.5 103.0 105.7

2.01 2.02 2.00

3.99 4.01 4.03

10.0 20.0 40.0

12.64 23.13 24.50

55.7 58.4 79.8

0.00050 0.00050 0.00050

1.0 1.8 6.1

22.64 43.13 64.50

10.00 20.00 40.00

LL: PL: PI:
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT:

December 2009

Failure Stress - psi

Total Pore Pressure - psi

Strain Rate - inches/min.

Failure Strain - %

s1 Failure - psi

s3 Failure - psi

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Height - inches

Effect. Cell Pressure - psi

Dry Density - pcf

Diameter - inches

Height - inches

TOTAL STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Diameter and Both Ends Trimmed + # 4 Sieve

TEST DESCRIPTION
TYPE OF TEST & NO: CU with PP

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Gray, Brown & Tan Fat Clay w/ Ferric Seams

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve

Sampled on Site, B-5 8' to 10' deep

Percent -200:
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5.53 796.0 3.05 438.9

(psi) (psf) (psi) (psf)

47.91 (deg)

1 2 3

22.5% 23.5% 23.2%

103.8 100.3 101.8

1.008 1.008 1.008

2.50 2.50 2.50

23.1% 25.4% 23.5%

103.8 100.9 102.0

1.009 1.006 1.006

10 20 40

11.17 20.09 31.31

9.52 14.96 27.84

0.0033 0.0033 0.0033

LL PL PI

-200%

Job No: G 3241-095

Boring No: B-6

Depth: 28'-31'

Date: November 24, 2009 Testing Device:

RemarksTechnician: Owen Sanderson

Shelby Tube

Soiltest B-124BY 2.5 in. round

Peak Strength Parameters

Sample Type:

Sampling method:

Residual

Moisture Content - %

NP
, TX

-

Strain Rate - (inches/min)

When Calculating stresses < 10 psi: use

appropriate Equation above (assuming no

Cohesion)

Project Information

0.988 0.988

Normal Stress-(psi)

Client:

Material Origin:

Moisture Content - %

Height after consolidation (inches)

Final

Dry Density- lb/ft
3

Dark Red Silty Sand 18

Height after shear-(inches)

Peak Failure Stress-(psi)

0.989

Residual Failure Stress-(psi)

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

Peak

Dry Density- lb/ft
3

Diameter- inches

Specimen Number
Initial

Height-inches

Friction

Angle

C. Brandon Quinn, P.E.

Material Description:

-

Welsh power Plant Embankments

AEP

Project :

Shelby Tube

33.3 31.63

(deg) (deg)

Cohesion

Friction Angle Stresses < 10psi
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Stresses < 10 psi Equation

Peak Stress Equation
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210 Beech Street
Texarkana, AR 71854
870-772-0013 Phone
870-216-2413 Fax

707 West Cotton Street
Longview, Texas 75604-5505

903-758-0915 Phone
903-758-8245 Fax

1717 East Erwin
Tyler, Texas 75702

903-595-4421 Phone
903-595-6113 Fax
www.ettlinc.com

Residual Stress Equation



Project :

Date: P-3 ; ASTM D 5084

Project No. :

Boring No.: ap = 0.031416 cm
2

Equilibrium 1.7 cm
3

Sample: aa = 0.767120 cm
2

Pipet Rp 6.7 cm
3

Depth (ft): M1 = 0.030180 C = 0.000444308 Annulus Ra 1.5 cm
3

Other Location: M2 = 1.040953 T = 0.201660671

Material Description :

SAMPLE DATA

Wet Wt. sample + ring or tare : 602.32 g

Tare or ring 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
2

Wet Wt.+tare: 292.51 Wet Wt.+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
2

Tare Wt: 151.95 Tare Wt: 217.27

Volume : 16.21 in^3 265.71 cm
3

Dry Wt.: 124.27 Dry Wt.: 466.22

Unit Wt.(wet): 141.45 pcf 2.27 g/cm
^3

Water Wt.: 16.29 Water Wt.: 63.07

Unit Wt.(dry): 125.06 pcf 2.00 g/cm
^3

% moist.: 13.1 % moist.: 13.5

2.65 125.1105 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

5.2 cm 9.26

Date elapsed t Z DZp 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 18.5 % Vm = | ka-ki | x 100

k2 = 2.98E-08 cm/sec 1.7 % ka

k3 = 2.76E-08 cm/sec 5.6 %

k4 = 2.50E-08 cm/sec 14.6 %

Hydraulic conductivity k = 2.93E-08 cm/sec 8.30E-05 ft/day

Void Ratio e = 0.32

Porosity n = 0.24

Bulk Density g = 2.27 g/cm
3

141.5 pcf
Water Content W = 0.26 cm

3
/cm

3
( at 20 deg C)

Intrinsic Permeability kint = 3.00E-13 cm
2

( at 20 deg C)

Robert Duke, P.E.

13'-15'

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION

Panel Number :

FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test)

AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas

B-2

Permometer Data
Set Mercury to

Pipet Rp at

beginning

12/28/2009

G 3242-095

Assumed Specific Gravity:

Z1(Mercury Height Difference @ t1): Hydraulic Gradient =

Max Dry Density(pcf) =

Red & Tan Sandy Lean Clay

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



Project :

Date: P-3 ; ASTM D 5084

Project No. :

Boring No.: ap = 0.031416 cm
2

Equilibrium 1.7 cm
3

Sample: aa = 0.767120 cm
2

Pipet Rp 6.7 cm
3

Depth (ft): M1 = 0.030180 C = 0.000433922 Annulus Ra 1.5 cm
3

Other Location: M2 = 1.040953 T = 0.201660671

Material Description :

SAMPLE DATA

Wet Wt. sample + ring or tare : 553.04 g

Tare or ring 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
2

Wet Wt.+tare: 553.04 Wet Wt.+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 38.54 cm
2

Tare Wt: 0.00 Tare Wt: 219.69

Volume : 16.42 in^3 269.13 cm
3

Dry Wt.: 464.5 Dry Wt.: 464.5

Unit Wt.(wet): 128.23 pcf 2.05 g/cm
^3

Water Wt.: 88.54 Water Wt.: 99.82

Unit Wt.(dry): 107.70 pcf 1.73 g/cm
^3

% moist.: 19.1 % moist.: 21.5

2.73 107.7462 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

5.2 cm 9.31

Date elapsed t Z DZp 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 | x 100

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 g = 2.05 g/cm
3

128.2 pcf
Water Content W = 0.33 cm

3
/cm

3
( at 20 deg C)

Intrinsic Permeability kint = 7.20E-13 cm
2

( at 20 deg C)

Robert Duke, P.E.

33'-35'

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION

Panel Number :

FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test)

AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas

B-2

Permometer Data
Set Mercury to

Pipet Rp at

beginning

12/28/2009

G 3242-095

Assumed Specific Gravity:

Z1(Mercury Height Difference @ t1): Hydraulic Gradient =

Max Dry Density(pcf) =

Red & Tan Clayey Sand

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



Project :

Date: P-3 ; ASTM D 5084

Project No. :

Boring No.: ap = 0.031416 cm
2

Equilibrium 1.7 cm
3

Sample: aa = 0.767120 cm
2

Pipet Rp 6.7 cm
3

Depth (ft): M1 = 0.030180 C = 0.000431052 Annulus Ra 1.5 cm
3

Other Location: M2 = 1.040953 T = 0.201660671

Material Description :

SAMPLE DATA

Wet Wt. sample + ring or tare : 559.11 g

Tare or ring 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
2

Wet Wt.+tare: 166.09 Wet Wt.+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
2

Tare Wt: 140.30 Tare Wt: 220.71

Volume : 16.13 in^3 264.26 cm
3

Dry Wt.: 22.39 Dry Wt.: 479.96

Unit Wt.(wet): 132.02 pcf 2.12 g/cm
^3

Water Wt.: 3.4 Water Wt.: 82.86

Unit Wt.(dry): 114.62 pcf 1.84 g/cm
^3

% moist.: 15.2 % moist.: 17.3

2.68 114.6685 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

5.2 cm 9.43

Date elapsed t Z DZp temp a k k

(seconds) (pipet @ t) (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 | x 100

k2 = 7.33E-08 cm/sec 1.5 % 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 g = 2.12 g/cm
3

132.0 pcf
Water Content W = 0.28 cm

3
/cm

3
( at 20 deg C)

Intrinsic Permeability kint = 7.62E-13 cm
2

( at 20 deg C)

Robert Duke, P.E.

8'-10'

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION

Panel Number :

FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test)

AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas

B-3

Permometer Data
Set Mercury to

Pipet Rp at

beginning

12/28/2009

G 3242-095

Assumed Specific Gravity:

Z1(Mercury Height Difference @ t1): Hydraulic Gradient =

Max Dry Density(pcf) =

Red & Tan Fat Clay

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



Project :

Date: P-3 ; ASTM D 5084

Project No. :

Boring No.: ap = 0.031416 cm
2

Equilibrium 1.7 cm
3

Sample: aa = 0.767120 cm
2

Pipet Rp 6.7 cm
3

Depth (ft): M1 = 0.030180 C = 0.000429664 Annulus Ra 1.5 cm
3

Other Location: M2 = 1.040953 T = 0.201660671

Material Description :

SAMPLE DATA

Wet Wt. sample + ring or tare : 531.96 g

Tare or ring 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
2

Wet Wt.+tare: 230.01 Wet Wt.+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
2

Tare Wt: 112.35 Tare Wt: 217.34

Volume : 16.29 in^3 266.87 cm
3

Dry Wt.: 95.17 Dry Wt.: 431.5

Unit Wt.(wet): 124.38 pcf 1.99 g/cm
^3

Water Wt.: 22.49 Water Wt.: 110.56

Unit Wt.(dry): 100.61 pcf 1.61 g/cm
^3

% moist.: 23.6 % moist.: 25.6

2.72 100.6512 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

5.2 cm 9.40

Date elapsed t Z DZp temp a k k

(seconds) (pipet @ t) (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 10.8 % Vm = | ka-ki | x 100

k2 = 1.92E-08 cm/sec 2.5 % 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 g = 1.99 g/cm
3

124.4 pcf
Water Content W = 0.38 cm

3
/cm

3
( at 20 deg C)

Intrinsic Permeability kint = 1.92E-13 cm
2

( at 20 deg C)

Robert Duke, P.E.

8'-10'

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION

Panel Number :

FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test)

AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas

B-4

Permometer Data
Set Mercury to

Pipet Rp at

beginning

12/28/2009

G 3242-095

Assumed Specific Gravity:

Z1(Mercury Height Difference @ t1): Hydraulic Gradient =

Max Dry Density(pcf) =

Dark Brown Sandy Lean Clay

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



Project :

Date: P-3 ; ASTM D 5084

Project No. :

Boring No.: ap = 0.031416 cm
2

Equilibrium 1.7 cm
3

Sample: aa = 0.767120 cm
2

Pipet Rp 6.7 cm
3

Depth (ft): M1 = 0.030180 C = 0.00043565 Annulus Ra 1.5 cm
3

Other Location: M2 = 1.040953 T = 0.201660671

Material Description :

SAMPLE DATA

Wet Wt. sample + ring or tare : 532.37 g

Tare or ring 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
2

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
2

Tare Wt: 0.00 Tare Wt: 220.51

Volume : 16.16 in^3 264.75 cm
3

Dry Wt.: 441 Dry Wt.: 441

Unit Wt.(wet): 125.48 pcf 2.01 g/cm
^3

Water Wt.: 91.37 Water Wt.: 104.27

Unit Wt.(dry): 103.94 pcf 1.67 g/cm
^3

% moist.: 20.7 % moist.: 23.6

2.72 103.9846 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

5.2 cm 9.37

Date elapsed t Z DZp temp a k k

(seconds) (pipet @ t) (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 | x 100

k2 = 4.95E-07 cm/sec 0.2 % ka

k3 = 4.96E-07 cm/sec 0.3 %

k4 = 4.83E-07 cm/sec 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 g = 2.01 g/cm
3

125.5 pcf
Water Content W = 0.35 cm

3
/cm

3
( at 20 deg C)

Intrinsic Permeability kint = 5.07E-12 cm
2

( at 20 deg C)

Robert Duke, P.E.

23'-25'

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION

Panel Number :

FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test)

AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas

B-5

Permometer Data
Set Mercury to

Pipet Rp at

beginning

12/28/2009

G 3242-095

Assumed Specific Gravity:

Z1(Mercury Height Difference @ t1): Hydraulic Gradient =

Max Dry Density(pcf) =

Orangish Tan Fat Clay

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



Project :

Date: P-3 ; ASTM D 5084

Project No. :

Boring No.: ap = 0.031416 cm
2

Equilibrium 1.7 cm
3

Sample: aa = 0.767120 cm
2

Pipet Rp 6.7 cm
3

Depth (ft): M1 = 0.030180 C = 0.000408156 Annulus Ra 1.5 cm
3

Other Location: M2 = 1.040953 T = 0.201660671

Material Description :

SAMPLE DATA

Wet Wt. sample + ring or tare : 457.40 g

Tare or ring 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
2

Wet Wt.+tare: 355.86 Wet Wt.+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
2

Tare Wt: 218.80 Tare Wt: 221.13

Volume : 13.96 in^3 228.75 cm
3

Dry Wt.: 109.56 Dry Wt.: 360.63

Unit Wt.(wet): 124.77 pcf 2.00 g/cm
^3

Water Wt.: 27.5 Water Wt.: 79.73

Unit Wt.(dry): 99.74 pcf 1.60 g/cm
^3

% moist.: 25.1 % moist.: 22.1

2.55 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

5.2 cm 10.42

Date elapsed t Z DZp temp a k k

(seconds) (pipet @ t) (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 | x 100

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 g = 2.00 g/cm
3

124.8 pcf
Water Content W = 0.40 cm

3
/cm

3
( at 20 deg C)

Intrinsic Permeability kint = 4.41E-10 cm
2

( at 20 deg C)

Robert Duke, P.E.

28'-30'

ETTL Engineers & Consultants Inc.
GEOTECHNICALMATERIALS ENVIRONMENTAL DRILLING LANDFILLS

HYDRAULIC CONDUCTIVITY DETERMINATION

Panel Number :

FLEXIBLE WALL PERMEAMETER - CONSTANT VOLUME

(Mercury Permometer Test)

AEP Welsh Power Plant Bottom Ash Ponds: Pittsburg, Texas

B-6

Permometer Data
Set Mercury to

Pipet Rp at

beginning

12/28/2009

G 3242-095

Assumed Specific Gravity:

Z1(Mercury Height Difference @ t1): Hydraulic Gradient =

Max Dry Density(pcf) =

Gray Silty Sand

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



SANDY LEAN CLAY(CL) hard; red and tan

--very stiff

--stiff

--very stiff; reddish brown

SANDY LEAN CLAY(CL) hard; red and tan

--very stiff

Grout Type

10.0'

Borehole Diameter

Casing Type

Construction Completed

T.O.C. Elev.

10.0'

PVC

Logged By

Drilling Started

Drilling Completed

Dia.

20.0'

6.5"

Well Screen

Ground Surface

Static Water Level

Drilling Method

Slot Size

Bentonite Seal

Filter Pack Qty.

Filter Pack Type

Continued Next Page

Doug Hinds

James Griffith

to

Type of Well

Soild Stem Auger

20/40 Sand

SlottedScreen Type

10/28/09 0.0'

10/28/09

Development Completed

to2.0" Dia.

Logged By

Driller

Bentonite

Well Casing

2-8' & 20-50'

8-20'

Notes:

2.0"

0.010"

Pittsburg, Texas
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Well No. B-2
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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

Bottom of Boring @ 50'

Pittsburg, Texas
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Well No. B-2
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SILTY SAND(SM) medium dense; tan; with gravel

SANDY LEAN CLAY(CL) dark brown

--tannish orange

--hard; orangish tan

--very stiff; white

CLAYEY SAND(SC) medium dense; tan

--orangish gray; with sand seams

SANDY LEAN CLAY(CL) stiff; orangish tan

FAT CLAY(CH) very stiff; orangish tan; with ferric seams

Grout Type

8.0'

Borehole Diameter

Casing Type

Construction Completed

T.O.C. Elev.

8.0'

PVC

Logged By

Drilling Started

Drilling Completed

Dia.

18.0'

6.5"

Well Screen

Ground Surface

Static Water Level

Drilling Method

Slot Size

Bentonite Seal

Filter Pack Qty.

Filter Pack Type

Continued Next Page

Doug Hinds

James Griffith

to

Type of Well

Soild Stem Auger

20/40 Sand

SlottedScreen Type

10/27/09 0.0'

10/27/09

Development Completed

to2.0" Dia.

Logged By

Driller

Bentonite

Well Casing

2-8' & 18-50'

6-18'

Notes:

2.0"

0.010"

Pittsburg, Texas
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Well No. B-4
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--tannish brown; with iron ore seams

--hard; light gray; layered and with silt seams

LEAN CLAY(CL) hard; light gray; layered and with silt seams

--light gray

--layered and with sand seams; with lignite

Bottom of Boring @ 50'

Pittsburg, Texas

2of

Well No. B-4
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LEAN CLAY WITH SAND(CL) stiff; red and tan

LEAN CLAY(CL) hard; red and tan

--very stiff

FAT CLAY(CL) very stiff; brown and tan

FAT CLAY WITH SAND(CH) hard; red and tan

SANDY LEAN CLAY(CL) very stiff; red and gray; with sand seams
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PVC
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FAT CLAY WITH SAND(CH) stiff; red and gray

SILTY CLAYEY SAND(SC) gray and red; saturated

FAT CLAY(CH) hard; red and gray; with sand seams

--gray, tan, and red; with sand seams

SILTY SAND(SM-SC) red and gray

Bottom of Boring @ 50'

Pittsburg, Texas

2of

Well No. B-5

Page

ETTL Engineers & Consultants Inc.

G
ra

p
h

ic
L

o
g

D
ep

th
F

ee
t

D
ep

th
F

ee
t

30

35

40

45

50

Project No:

30

35

40

45

50

55

60

ENVIRONMENTAL LOG

Task

F
ie

ld
S

tr
en

g
th

 D
at

a

2G3242-095

Location

S
am

p
le

r
Surface Elev.

Continued from previous page

Well
Construction

Graphics

Client:

Phase

Overburden/Lithologic

Description

Welsh Power Plant

Well
Construction

Details



FAT CLAY(CH) very stiff; red and gray; with ferric seams

SANDY LEAN CLAY(CL) hard; red and tan

--very stiff; red, gray, and brown; with gravel

--with sand seams

SILTY SAND(SM) gray; saturated

--very dense; gray and red

Grout Type
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Borehole Diameter
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Drilling Started

Drilling Completed

Dia.

22.0'

6.5"

Well Screen

Ground Surface
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FAT CLAY(CH) hard; brown; with sand seams

--dark green

LEAN CLAY(CL) hard; dark green; laminated with lignite

Bottom of Boring @ 50'

Pittsburg, Texas
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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 plant is 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

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

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.
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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).
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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 27th though November 5th, 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:

 Subsurface stratigraphy within the limits of exploratory borings;

 Classification, strength, and compressibility characteristics of the embankment and
foundation soils; and

 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
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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 system is 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
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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: 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

*Note: Acceleration used for seismic evaluation.

4.3.1.2 Liquefaction
Liquefaction 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 research1, 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 (PI<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 Idriss, 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 Advances in Soil Liquefaction Engineering: A Unified and Consistent Framework, 26th
Annual ASCE Los Angeles Spring Seminar, April 2003.
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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 10-5 cm/sec to 2.9 x
10-8 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 2.9 x 10-8

B-2 33’ - 35’ 128.2 7.0 x 10-8

B-3 8’ - 10’ 132.0 7.4 x 10-8

B-4 8’ - 10’ 124.4 1.9 x 10-8

B-5 23’ – 25’ 125.5 5.0 x 10-7

B-6 28’ – 30’ 124.8 4.3 x 10-5

Table 5.2.1.2 – Embankment Seepage Rates

Embankment Seepage Rate (Cubic Feet per Day per Foot)

Primary Ash Pond 7.6 x 10-3

Secondary Ash Pond 9.9 x 10-2

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

Boring Depth
Fill or

Native

Soil

Classification

Effective Stress

Parameters

Total Stress

Parameters

Friction

Angle

Cohesion

(psf)

Friction

Angle

Cohesion

(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

Pond
Steady State

Factor of Safety

Steady State with

Seismic Factor of

Safety

Rapid Drawdown

Factor of Safety

Primary Ash Pond
(Pond 1)

1.7 1.3 1.4

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
soils.

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

I.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 I.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.

II.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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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’ 11’ 7.5’

2 12’ 15.5’ 16.5’

3 10’ 16.5’ 17.5’

4 7’ 15’ 18’

5 6.5’ 13’ 18.5’
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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: Fa = 1.60
Fv = 2.40
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Maximum Earthquake Spectral Response Acceleration Parameters: SMS = 0.238*
SM1 = 0.158

Design Spectral Response Acceleration Parameters: SDS = 0.159
SD1 = 0.105

*Note: Acceleration used for seismic evaluation.

3.1.2 Liquefaction
Liquefaction 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 research1, 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 (PI<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 Idriss, 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 Advances in 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. Cut the 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 D698).

3. Place Select Fill as required (see section below).

3.2.2 Select Fill
Select fill shall consist of homogeneous soils (i.e. not sand with clay lumps) free of organic matter
and rocks larger than 6 inches in diameter. The soil should possess an Atterberg PI >15, with a
liquid limit >30 and a percent passing the #200 sieve >35%. Atterberg limits testing of the fill at a
rate of 1 test per 500 cubic yards of fill (minimum 1 test per lift and as visual change occurs) placed
is recommended to verify that fill specifications are met. The material should be placed in the
following manner

 Prepare the subgrade in accordance with the recommendations discussed above. Sites that
slope more than about 15% should be benched with 5-foot wide benches prior to placing fill.

 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%.

 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. Density testing is essential to assure that the soil is
properly placed.

 Prevent excessive loss of moisture during construction.

3.2.3 Riprap
The downstream toe at the lake level has rock riprap as a slope cover. This should provide
adequate slope protection for the area.
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We appreciate the opportunity to be of service to you in this matter. Should you have any questions
regarding this matter, please do not hesitate to contact the undersigned.

Sincerely,
ETTL Engineers and Consultants Inc.

Robert M. Duke, P.E. C. Brandon Quinn, P.E.
Senior Project Manager Vice President

ManagerofEngineeringServices

6/22/10 6/22/10



Photos

Photo 1 Original Embankment Before Slough

Photo 2 Shoreline after movement



Photo 3 Slipping of Repair Surface

Photo 4 - Top of Failure Plane



Photo 5 – Second Slip Seen at the Toe
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7.3 47.3 50.0

initial final Diameter Height

Moist soil & Tare : 1142.50 g 1406.27 g top 2.85 in Ht 1 6.17 in

Dry soil and Tare : 973.16 g 1192.47 g mid 2.87 in Ht 2 6.17 in

Tare : 0.00 g 219.31 g bot 2.84 in Ht 3 6.19 in

Moisture content : 17.40 % 21.97 % Avg 2.85 in Ht4 6.74 in

Weight: 1142.5 g Avg Ht 6.32 in

Change in Ht due to saturation : -0.03 in Initial specimen vol : 660.94 cc

Change in Ht due to consolidation : -0.283 in At test specimen vol : 629.54 cc

Change in pipet vol due to consolidation : 31.4 cc Initial dry density : 91.92 pcf

Saturation Parameter " B " = 0.99 At test dry density: 96.50 pcf

0.0005 2.0 20.0

23.54 35.55 0.35

7.99 20.00 40.0

12.0 52.0 60.0

initial final Diameter Height

Moist soil & Tare : 1142.50 g 1406.27 g top 2.85 in Ht 1 6.17 in

Dry soil and Tare : 973.16 g 1192.47 g mid 2.87 in Ht 2 6.17 in

Tare : 0.00 g 219.31 g bot 2.84 in Ht 3 6.19 in

Moisture content : 17.40 % 21.97 % Avg 2.85 in Ht4 6.74 in

Weight: 1142.5 g Avg Ht 6.32 in

Change in Ht due to saturation : -0.03 in Initial specimen vol : 660.94 cc

Change in Ht due to consolidation : -0.579 in At test specimen vol : 612.34 cc

Change in pipet vol due to consolidation : 48.6 cc Initial dry density : 91.92 pcf

Saturation Parameter " B " = 0.99 At test dry density: 99.21 pcf

0.0005 3.5 40.0

51.81 73.22 0.35

18.59 40.00 40.0

21.4 61.4 80.0

Estimated n =

Estimated n =

Effective Cell Pressure (psi) =

Back Pressure (psi) =

Cell Pressure (psi) =

Cell Pressure (psi) =

Back Pressure (psi) =

Effective Cell Pressure (psi) =

Cell Pressure (psi) =

Back Pressure (psi) =

DU = Total Pore Pressure =

Failure Strain % =

SPECIMEN DATA

SPECIMEN NO. 1

SPECIMEN NO. 2

Estimated n =s1 Failure (psi) =

s3 Failure (psi) =

Effective Cell Pressure (psi) =
s1' Failure (psi) =

Strain Rate (in/min) =

Strain Rate (in/min) =

SPECIMEN NO. 3

Failure Strain % =

s1' Failure (psi) =

s3' Failure (psi) = s3 Failure (psi) =

DU = Total Pore Pressure =

s1 Failure (psi) =

s3 Failure (psi) =

DU = Total Pore Pressure =

Failure Strain % =

Strain Rate (in/min) =

s1' Failure (psi) = s1 Failure (psi) =

s3' Failure (psi) =

s3' Failure (psi) =



f ' = 26.2 deg c' = 1.1 psi

1 2 3 4

17.4 17.4 17.4

91.9 91.9 91.9

2.85 2.85 2.85

6.32 6.32 6.32

22.0 22.0 22.0

94.0 96.5 99.2

2.82 2.74 2.64

6.24 6.00 5.71

10.0 20.0 40.0

8.26 15.55 33.22

47.3 52.0 61.4

0.00050 0.00050 0.00050

3.4 2.0 3.5

10.96 23.54 51.81

2.70 7.99 18.59

LL: 47 PL: 21 PI: 26

Sampled on Site, Mid Slope

Percent -200: 85%
ETTL ENGINEERS & CONSULTANTS

EFFECTIVE STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Both Ends Trimmed + # 4 Sieve 4%

TEST DESCRIPTION
TYPE OF TEST : CU with PP, 1 Sample, 3 stages (10, 20 & 40psi)

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Brownish Gray, Yellow & Red Lean Clay w/ Sand

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve 7%

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Dry Density - pcf

Diameter - inches

Height - inches

Strain Rate - inches/min.

Failure Strain - %

s1' Failure - psi

s3' Failure - psi

Height - inches

Effect. Cell Pressure - psi

Failure Stress - psi

Total Pore Pressure - psi

PLATE: B.1

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT: AEP

May 2010
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TYPE OF TEST : CU with PP, 1 Sample, 3 stages (10, 20 & 40psi)

ETTL ENGINEERS & CONSULTANTS PLATE: B.2

PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

PROJECT NO: G 3242 - 095
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f = 17.2 deg c = -0.2 psi

1 2 3 4

17.4 17.4 17.4

91.9 91.9 91.9

2.85 2.85 2.85

6.32 6.32 6.32

22.0 22.0 22.0

94.0 96.5 99.2

2.82 2.74 2.64

6.24 6.00 5.71

10.0 20.0 40.0

8.26 15.55 33.22

47.3 52.0 61.4

0.00050 0.00050 0.00050

3.4 2.0 3.5

18.26 35.55 73.22

10.00 20.00 40.00

LL: 47 PL: 21 PI: 26
ETTL ENGINEERS & CONSULTANTS PLATE: B.3

PROJECT INFORMATION
PROJECT: AEP Welsh Power Plant Bottom Ash Ponds

LOCATION: Pittsburg, Texas

PROJECT NO: G 3242 - 095

CLIENT: AEP

May 2010

Failure Stress - psi

Total Pore Pressure - psi

Strain Rate - inches/min.

Failure Strain - %

s1 Failure - psi

s3 Failure - psi

Final Moisture - %

Dry Density - pcf

Calculated Diameter (in.)

AT TEST

Height - inches

Effect. Cell Pressure - psi

Dry Density - pcf

Diameter - inches

Height - inches

TOTAL STRESS PARAMETERS

SPECIMEN NO.

Moisture Content - %

INITIAL

REMARKS: Both Ends Trimmed + # 4 Sieve 4%

TEST DESCRIPTION
TYPE OF TEST : CU with PP, 1 Sample, 3 stages (10, 20 & 40psi)

SAMPLE TYPE: Shelby Tube Sample

DESCRIPTION: Brownish Gray, Yellow & Red Lean Clay w/ Sand

ASSUMED SPECIFIC GRAVITY: 2.7 + 40 Sieve 7%

Sampled on Site, Mid Slope

Percent -200: 85%
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SUBCHAPTER B:  DESIGN AND EVALUATION OF DAMS 
§§299.11 - 299.17 

Effective January 1, 2009 
 
'299.11.  General. 
 
 The executive director shall evaluate the hydrologic, hydraulic, and structural adequacy of the 
dam in determining whether a proposed or existing dam is considered a deficient dam.  
 
  (1) The executive director shall evaluate the hydrologic and hydraulic adequacy of the 
dam and spillways using the criteria in the most current version, at the time of the evaluation, of the 
agency's Hydrologic and Hydraulic Guidelines for Dams in Texas. 
 
  (2) The executive director may also take into consideration the condition of the dam, 
including the possibility that the dam might be endangered by: 
 
   (A) overtopping; 
 
   (B) seepage; 
 
   (C) piping; 
 
   (D) settlement; 
 
   (E) erosion; 
 
   (F) cracking; 
 
   (G) sinkholes; 
 
   (H) earth movement; 
 
   (I) uplift; 
 
   (J) overturning; 
 
   (K) failure of gates or operation of gates; 
 
   (L) failure of spillways; 
 
   (M) failure of conduits; or  
 
   (N) other conditions, as appropriate. 
 
Adopted December 10, 2008 Effective January 1, 2009 
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'299.12.  Classification of Dams. 
 
 (a) The executive director shall classify all proposed and existing dams based on size (small, 
intermediate, or large) and downstream hazard (low, significant, or high) and not on the physical 
condition of the dam. 
 
 (b) The executive director may reclassify the hazard classification of a dam at any time based on: 
 
  (1) an inspection and downstream hazard evaluation by the executive director; 
 
  (2) a report of an inspection and downstream hazard evaluation by the owner's 
professional engineer; 
 

(3) a breach analysis performed by either the executive director or the owner's 
professional engineer as described in §299.15(a)(4)(A)(i) of this title (relating to Hydrologic and 
Hydraulic Criteria for Dams); or 
 
  (4) a review of current aerial photography and topographic maps, along with information 
obtained in the field. 
 
Adopted December 10, 2008 Effective January 1, 2009 
 
'299.13.  Size Classification Criteria.  

 
The executive director shall classify dams for size based on the larger of the height of the dam or 

the maximum storage capacity. 
 
Figure: 30 TAC §299.13 

SIZE CLASSIFICATION 

Category Impoundment 
Maximum Storage (Acre-Foot) Height (Ft.) 

Small 

Equal to or Greater than 15 & 
Less than 1,000 

Equal to or Greater than 50 & 
Less than 1,000 

Equal to or Greater than 25 & 
Less than 40 

 Greater than 6 & Less than 40 

Intermediate Equal to or Greater than 1,000 & 
Less than 50,000 

Equal to or Greater than 40 & 
Less than 100 

Large Equal to or Greater than 50,000 Equal to or Greater than 100 
 
Adopted December 10, 2008 Effective January 1, 2009 
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'299.14. Hazard Classification Criteria. 
 

The executive director shall classify dams for hazard based on either potential loss of human life 
or property damage, in the event of failure or malfunction of the dam or appurtenant structures, within 
affected developments, that are existing at the time of the classification. The hazard classification may 
include use of a breach analysis that addresses the incremental impact of the potential breach over and 
above the impact of the flood that may have caused the breach, as defined in §299.15(a)(4)(A)(i) of this 
title (relating to Hydrologic and Hydraulic Criteria for Dams). The classification must be according to the 
following. 
 
  (1) Low. A dam in the low-hazard potential category has: 
 
   (A) no loss of human life expected (no permanent habitable structures in the 
breach inundation area downstream of the dam); and 
 
   (B) minimal economic loss (located primarily in rural areas where failure may 
damage occasional farm buildings, limited agricultural improvements, and minor highways as defined in 
§299.2(38) of this title (relating to Definitions)). 
 
  (2) Significant. A dam in the significant-hazard potential category has: 
 
   (A) loss of human life possible (one to six lives or one or two habitable structures 
in the breach inundation area downstream of the dam); or 
 
   (B) appreciable economic loss, located primarily in rural areas where failure may 
cause: 
 
    (i) damage to isolated homes; 
 
    (ii) damage to secondary highways as defined in §299.2(58); 
 
    (iii) damage to minor railroads; or 
 
    (iv) interruption of service or use of public utilities, including the design 
purpose of the utility. 
 
  (3) High. A dam in the high-hazard potential category has: 
 
   (A) loss of life expected (seven or more lives or three or more habitable 
structures in the breach inundation area downstream of the dam); or 
 
   (B) excessive economic loss, located primarily in or near urban areas where 
failure would be expected to cause extensive damage to: 
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    (i) public facilities; 
 
    (ii) agricultural, industrial, or commercial facilities; 
 
    (iii)  public utilities, including the design purpose of the utility; 
 
    (iv) main highways as defined in §299.2(33); or 
 
    (v) railroads used as a major transportation system. 
 
Adopted December 10, 2008 Effective January 1, 2009 
 
'299.15.  Hydrologic and Hydraulic Criteria for Dams. 
 
 (a) Hydrologic criteria. 
 
  (1) Minimum hydrologic criteria for proposed dams. The following minimum hydrologic 
criteria includes those proposed dams to be constructed according to Texas Water Code, §11.142. 
 
   (A) A proposed dam design must meet the minimum design flood hydrograph 
criteria. 
 
Figure: 30 TAC §299.15(a)(1)(A) 
 
HYDROLOGIC CRITERIA FOR DAMS 

Classification  

Hazard, as defined in 
§299.14 of this title (relating 
to Hazard Classification 
Criteria) 

Size, as defined in 
§299.13 of this title 
(relating to Size 
Classification Criteria) 

Minimum Design Flood Hydrograph 
(expressed as a percentage of the probable 
maximum flood (PMF)). 

Small 25% PMF 

Intermediate 25% PMF to 50% PMF 

 
Low 
 

Large 50% to 75% PMF 

Small 50% PMF 

Intermediate 50% PMF to 75% PMF 

 
Significant 
 

Large 75% to PMF 

Small 75% PMF  
High 

Intermediate 75% to PMF 
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 Large PMF 

When a range is given, the minimum flood hydrograph must be determined by straight-line 
interpolation within the given range. Interpolation must be based on either height of dam or maximum 
storage capacity, whichever results in the highest percentage of PMF. The interpolation for large, low-
hazard dams for height must be between end points of 100 feet and 50% PMF and 200 feet and 75% 
PMF. The interpolation for large, low-hazard dams for maximum storage capacity must be between the 
end points of 50,000 acre-feet and 50% PMF and 300,000 acre-feet and 75% PMF. The interpolation 
for large, significant-hazard dams for height must be between end points of 100 feet and 75% PMF and 
200 feet and PMF. The interpolation for large, significant-hazard for maximum storage capacity must 
be between the end points of 50,000 acre-feet and 75% PMF and 300,000 acre-feet and PMF. 

 
 
   (B) The minimum design flood hydrograph must be based on the size and hazard 
classification of a proposed dam at the time of the design and calculated using the criteria in the most 
current version, at the time of the analysis, of the agency's Hydrologic and Hydraulic Guidelines of Dams 
in Texas.
 
   (C) Proposed dams and spillways or dams and spillway to be reconstructed, 
modified, enlarged, rehabilitated, or altered using hydrologic procedures of the Natural Resources 
Conservation Service will be acceptable, provided that the procedures are shown to be equal to or more 
conservative than the procedures provided in the most current version, at the time of the analysis, of the 
agency's Hydrologic and Hydraulic Guidelines for Dams in Texas. 
 
  (2) Exemptions to minimum hydrologic criteria for proposed dams. Any dam designed to 
withstand overtopping without failure of the dam, including the foundation and abutments, as 
demonstrated by studies prepared by the owner's professional engineer will be exempt from the minimum 
hydrologic criteria. 
 
  (3) Minimum hydrologic criteria for existing dams. The following criteria applies to 
dams that existed before the effective date of this subchapter. 
 
   (A) An owner of a large- or high-hazard existing dam that was required to meet 
100% of the probable maximum flood (PMF) before the effective date of these rules and that is shown by 
an evaluation by a professional engineer to meet 75% or more of the PMF will not be required to upgrade 
the dam to meet minimum hydrologic criteria in paragraph (1)(A) of this subsection. The dam will be 
considered adequate to meet the minimum hydrologic criteria, provided the owner: 
 
    (i) has an emergency action plan that meets the requirements in §299.61 
of this title (relating to Emergency Action Plans); 
 
    (ii) has an operation and maintenance plan for the dam as described in 
§299.43 of this title (relating to Operation and Maintenance); 
 
    (iii) has an inspection program that has been implemented as described in 
§299.42 of this title (relating to Inspections); and 
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    (iv) submits an annual report to the executive director documenting 
compliance with the requirements in clauses (ii) and (iii) of this subparagraph, beginning 12 months after 
the effective date of this section. 
 
   (B) An owner of a dam not specified in paragraph (3)(A) of this subsection that 
was required to meet the minimum hydrologic criteria before the effective date of these rules, but is 
shown by an evaluation by a professional engineer to meet the minimum hydrologic criteria in paragraph 
(1)(A) of this subsection, will not be required to be upgraded and the dam will be considered adequate to 
meet the minimum hydrologic criteria. 
 
   (C) An owner of an existing dam that does not meet the minimum hydrologic 
criteria in paragraph (1)(A) of this subsection or the size or hazard classification has been raised and the 
dam does not meet the minimum hydrologic criteria in paragraph (1)(A) of this subsection for the new 
size or hazard classification may be required to submit to the executive director any of the following, 
prepared by a professional engineer: 
 
    (i) final construction plans and specifications as described in §299.22 of 
this title (relating to Review and Approval of Construction Plans and Specifications) for modifying, 
enlarging, or altering the dam or spillways to meet the minimum hydrologic criteria as described in 
paragraph (1)(A) of this subsection, provided the minimum hydrologic criteria at least meets 75% of the 
PMF and the owner addresses the requirements in paragraph (3)(A) of this subsection; 
 
    (ii) an analysis or other option to request a reduction in the minimum 
hydrologic criteria as described in paragraph (4) of this subsection; or 
 
    (iii) a plan for alternatives to upgrading as described in §299.17 of this 
title (relating to Alternatives to Upgrading Dams). 
 
   (D) An owner of an existing dam that meets the requirements of subparagraph 
(A) of this paragraph and that is required to be modified due to structural deficiencies shall be required to 
submit to the executive director final construction plans and specifications for the structural modifications 
as described in §299.22 of this title. The dam will not be required to be upgraded to meet the minimum 
design criteria in paragraph (1)(A) of this subsection. 
 
   (E) An owner of a dam that has been evaluated under this paragraph shall be 
advised of the requirements for the owner's dam by letter. The owner shall be required to submit a written 
plan of action to address the requirements and a time frame to complete the requirements. 
 
  (4) Reduction of minimum hydrologic criteria. The minimum hydrologic criteria may be 
reduced as follows. 
 
   (A) The owner may request that the executive director reduce the minimum 
hydrologic criteria if the owner submits: 
 
    (i) dam breach analysis, prepared by a professional engineer and using 
the normal storage capacity non-flood event, the barely overtopping flood event, and the design flood 
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event, if applicable, that demonstrate existing downstream improvements would not be adversely 
affected, which is defined as the downstream flooding differentials being less than or equal to one foot 
between breach and non-breach simulations in the affected area; 
 
    (ii) one or more technical options included in the most current version, at 
the time of the analysis, of the agency's Hydrologic and Hydraulic Guidelines of Dams in Texas, 
demonstrating that existing downstream improvements would not be adversely affected; 
 
    (iii) documentation of the purchase, or an easement for, the property 
downstream of the dam that would be impacted by a dam failure and showing that it has been dedicated to 
non-residential and non-commercial use; or 
 
    (iv) documentation that the property downstream has been dedicated by 
the property owner to non-residential and non-commercial use. 
 
   (B) The executive director shall evaluate the owner's request for reduction in the 
minimum hydrologic criteria to determine if the request is appropriate. If the executive director agrees 
with the analysis, the executive director shall approve the request in writing. 
 
   (C) If the executive director does not agree with the owner's request for reduction 
in the minimum hydrologic criteria, the executive director shall deny the request in writing. 
 
 (b) Hydraulic criteria for proposed dams or dams proposed to be reconstructed, modified, 
enlarged, rehabilitated, or altered. 
 
  (1) The owner shall have a professional engineer evaluate the hydraulic adequacy of the 
dam and spillways using the guidelines in the most current version, at the time of the analysis, of the 
agency's Hydrologic and Hydraulic Guidelines of Dams in Texas. 
 
  (2) The owner shall have a professional engineer address the stability of the spillways to 
determine if the spillways will adequately meet the minimum design storm without being significantly 
damaged. 
 
  (3) The owner shall have a professional engineer determine a minimum freeboard for a 
proposed large size dam as defined in §299.13 of this title (relating to Size Classification Criteria) as 
outlined in the most current version, at the time of the analysis, of the agency's Hydrologic and Hydraulic 
Guidelines for Dams in Texas.  
 
 (c) Hydraulic criteria for existing dams. If it becomes necessary for an owner of an existing dam 
to reevaluate the hydraulic adequacy of the dam and spillways, the owner shall have a professional 
engineer evaluate the hydraulic adequacy of the dam and spillways using the guidelines in the most 
current version, at the time of the analysis, of the agency's Hydrologic and Hydraulic Guidelines of Dams 
in Texas. 
 
Adopted December 10, 2008 Effective January 1, 2009 
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'299.16.  Structural Evaluation of Dams. 
 
 (a) The owner shall have a professional engineer submit a geotechnical, geological, and structural 
evaluation in a report to the executive director with the final construction plans and specifications as 
described in §299.22 of this title (relating to Review and Approval of Construction Plans and 
Specifications) to support the design of a proposed dam or a dam that is proposed to be reconstructed, or 
structurally modified, enlarged, rehabilitated, or altered. The report must include, as applicable: 
 
  (1) details of the geology of the project site and vicinity; 
 
  (2) location and logs of test borings, pits, and shafts; 
 
  (3) results of field and laboratory tests on structural and foundation materials; 
 
  (4) seepage studies; 
 
  (5) stability analyses of embankments, spillways, retaining walls, and inlet structures, as 
described in subsection (b) of this section; and 
 
  (6) recommendations concerning: 
 
   (A) embankment slopes, crest width, and berms; 
 
   (B) core trench size and depths; 
 
   (C) moisture-density and strength requirements; 
 
   (D) soil dispersion requirements; 
 
   (E) minimum compressive strength for concrete; 
 
   (F) construction sequence procedures and techniques for excavations and 
embankments; 
 
   (G) types of compaction equipment; and 
 
   (H) seepage control requirements. 
 
 (b) The owner shall have a professional engineer develop a stability analysis as outlined in the 
most current version, at the time of the analysis, of the agency's Design and Construction Guidelines for 
Dams in Texas to support the design of proposed large- and intermediate-size dams, as defined in §299.13 
of this title (relating to Size Classification Criteria), and large- and intermediate-size dams that are 
proposed to be reconstructed or structurally modified, enlarged, rehabilitated, or altered. The analysis 
must be submitted to the executive director with the final construction plans and specifications as 
described in §299.22 of this title. 
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 (c) The executive director may require the owner of an existing dam to have a professional 
engineer perform a geotechnical and structural evaluation or a stability analysis and submit a report, as 
described in subsections (a) and (b) of this section, following an inspection, as described in §299.42 of 
this title (relating to Inspections), if the executive director determines that the dam was found to be 
deficient and the integrity of the dam was threatened. If the owner has a professional engineer prepare a 
report, the owner shall submit the professional engineer's report to the executive director for review upon 
completion of the report. 
 
 (d) When a person proposes one of the following activities near the owner's dam, the owner or the 
executive director may request that the person have a professional engineer perform an evaluation to 
determine if the integrity of the dam would be compromised. If the person has a report prepared by a 
professional engineer, the person shall submit the evaluation report to the executive director and the 
owner for review and approval before any work is performed for a proposal to: 
 
  (1) dredge the reservoir within 200 feet of the dam; 
 
  (2) install a utility line or pipeline in the dam or in the spillways that requires significant 
excavation in the dam or spillways; 
 
  (3) construct a road across the dam or spillways or within 200 feet of the dam; 
 
  (4) drill oil or gas wells, perform horizontal drilling or fracturing, or perform oil or gas 
exploration within 500 feet of the dam and spillways; or 
 
  (5) blast within 1/2 mile of the dam. 
 
Adopted December 10, 2008 Effective January 1, 2009 
 
'299.17.  Alternatives to Upgrading Dams. 
 
 (a) An owner may elect to implement alternative methods, instead of upgrading the dam using 
structural methods, to meet minimum hydrologic criteria by submitting to the executive director: 
 
  (1) a plan for meeting the requirements in §299.15(a)(3) of this title (relating to 
Hydrologic and Hydraulic Criteria for Dams); 
 
  (2) a plan for meeting the requirements in §299.15(a)(4) of this title; 
 
  (3) a plan for removing the dam, as described in §299.51 of this title (relating to Removal 
or Breach of Dams); 
 
  (4) a plan for lowering the reservoir level to a level that will allow it to meet the 
appropriate minimum hydrologic criteria; or 
 
  (5) a plan using a combination of structural and non-structural methods as proposed by 
the owner's professional engineer. 
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 (b) The executive director shall review the owner's proposal and respond as described in 
§299.22(e) of this title (relating to Review and Approval of Construction Plans and Specifications). 
 
Adopted December 10, 2008 Effective January 1, 2009 
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WQ COMPLIANCE CHECK/RECONNAISSANCE Welsh
INVESTIGATION

Investigation Conirnentej

INTRODUCTION

On April 16, 2009, Mr. Dale Rice and Mr. Craig Connor. Environmental Investigators with the TCEQ
Tyler Region Office, conducted an on-site investigation at the AEP Welsh Power Plant. The facility
is located off of SH11 at 1187 CR 4865, near Cason, Texas in an attainment area in Titus County.
The investigation was announced by telephone on April 8, 2009. The investigators held a preliminary
meeting with Mr. Max Diaz, Plant Environmental Coordinator, Mr. Kelly Spencer, Lead Plant
Environmental & IH Coordinator, and Ms. Nikki Coulter. Lab Manager. Mr. Rice explained that the
reason for the visit was to conduct a wastewater reconnaissance investigation and an inspection of
all surface impoundments. The investigators were accompanied on the investigation by the
personnel listed above. The investigation included a tour of the facility to evaluate the surface
impoundments and on-site landfill areas, and a review of various related records. The investigators
conducted an exit interview on April 16, 2009, at the conclusion of the investigation, tt was attended
by the facility personnel listed above. The investigators discussed the results of the investigation
and reported that no alleged violations were observed during the investigation.

GENERAL FACILITY AND PROCESS INFORMATION

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. It 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 baghouse filter systems remove
paniculate matter, and a scrubber removes sulfur dioxide (SO2), 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 baghouse and contained in silos. The ash is
then either sold by LaFarge 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 LaFarge. Bottom ash is
the larger and heavier non-combustible particles that stays 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 Unit 014
(New Ash Storage Area).

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 from Outfall 101 subject to the following effluent limitations: report the daily
average flow, daily average total iron 1 mg/l, and daily average total copper 0.5 mg/l. The flow from
this outfall is estimated by how many gallons in the pond or frac tank that are discharged. There is
typically no discharge from this outfall. Outfall 103 is permitted to discharge treated domestic
wastewater subject to the following effluent limitations: daily average flow 0.006 MGO, daily average
BOD 20 mg/l, daily average total suspended solids 20 mg/l, and pH between 6 - 9 standard units.
The effluent shall contain a minimum chlorine residual of 1.0 mg/l and maximum chlorine residual of
4.0 mg/l after a detention time of at least 20 minutes. The primary flow measuring device is a 22°
v-notch weir. No industrial wastes are treated at the domestic wastewater plant. The treatment
units of the package plant are: aeration basin, clarifier, and chlorine contact basin. Outfall 103
discharges to the secondary ash settling area before entering into Welsh Reservoir. There is no
collection system and no significant plant modifications have been made since the last
comprehensive compliance investigation. Outfall 001 is permitted to discharge low volume wastes.
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ash transport water, coal pile runoff, storm water, and metal cleaning wastes subject to the following
effluent limitations: daily average flow 20 MGD. daily average total suspended solids 30 mg/l, daily
average oil and grease 15 mg/l, daily average total selenium 0.013 mg/l, and pH between 6-9
standard units. This outfall discharges into the secondary ash pond before entering into Welsh
Reservoir. Outfall 003 is permitted to discharge once through cooling water, storm water, and
previously monitored effluents subject to the following effluent limitations: daily average flow 1,425
MGD. daily free available chlorine 0.2 mg/l. The flow is calculated from how many circulating pumps
are running. Once all outfalls enter Welsh Reservoir, they flow to Swauano Creek, then to Big
Cypress Creek below Lake Bob Sandlin in Segment No. 0404 of the Cypress Creek Basin.

BACKGROUND

On January 13, 2009. Dale Rice performed a brief investigation of the facility's surface impoundments
and ash landfills. Also, a query was conducted into TCEQ databases and it was determined that the
current compliance history for this customer was classified as high. This review process indicated
the facility has no outstanding violations from the comprehensive compliance investigation conducted
on August 18, 2008 for wastewater.

ADDITIONAL INFORMATION

The investigation consisted of a tour of the facility to evaluate the condition of all regulated
impoundments and the ash storage areas, or landfills. During the investigation the surface
impoundments and ash landfills were thoroughly reviewed. Following the tour, a conference was
conducted to discuss the TCEQ checklists. This meeting also included an evaluation of documents
such as groundwater monitoring data, and AEP's letter to the EPA (both attached to this report).
Trie Primary Ash Settling Pond (NOR unit 004) 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 20 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 1973 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 001 and into a small secondary pond. There
have not been any known spills or un-permitted releases from the unit within the last ten years. Mr.
Carter, the facility's senior engineer, performed a safety assessment of the impoundment on March
18, 2009, and determined the unit was a low hazard. Another safety assessment is scheduled to be
performed in 2012. At the time of the current investigation, the impoundment had approximately six
feet of freeboard. There were no signs of seepage below the dikes. The dike 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.

The Secondary Ash Settling Pond (NOR unit 004) 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 20 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 1973 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
Resen/oir There have not been any known spills or un-permitted releases from the unit within the
last ten years. Mr. Carter, the facility's senior engineer, performed a safety assessment of the
impoundment on March 18, 2009: and determined the unit was a low hazard. Another safety
assessment is scheduled to be performed in 2012. This impoundment shares the dike with the
Primary Ash Settling Pond and is covered in grassy vegetation with no significant trees on the
structure. 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 Boiler Pond (NOR unit 005) functions as a collecting basin for stormwater, and wastewater
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containing metal cleaning waste and other non-hazardous aqueous waste The impoundment
encompasses an area of approximately .5 surface acres and has a total storage capacity of 5 acre
feel. The maximum height of the impoundment is 10 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 1973 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 101. There have not been
any known spills or un-permitted releases from the unit within the last ten years. The dike is
covered in grassy vegetation with no trees on the structure, although the pond is below ground level.
At the time of the current investigation, the impoundment had approximately five feet of freeboard.
There were no signs of seepage from the unit. An estimated 4,000 cubic yards are currently stored
in the impoundment. AEP notes that the pond currently only contains stormwater, and is preparing
for closure.

The New Ash Storage Area (NOR unit 014) is predominately used for the disposal of bottom ash and
economizer ash. The landfill encompasses an area of 20 surface acres, with a total storage
capacity of 270 acre feet. The landfill is currently at approximately 60% capacity. The current life of
the landfill before future expansion is predicted to be approximately 3 years. The maximum height is
34.6 feet. The landfill was designed by a P.E. and was constructed under the supervision of a P.E.
The unit went into service in 2000. The landfill 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. Liquid wastes, containers holding liquid wastes, and empty containers are not placed in the
landfill. At the time of the investigation, the investigators did not observe any wind dispersal issues.
Ground water monitoring data did not indicate the landfill poses a current threat to groundwater.

The Old Ash Storage Area (NOR unit 001) is predominately used for the disposal of fly ash.
Currently, LaFarge is excavating ash and sifting and sorting particles by size to sell. The landfill
encompasses an area of 16 surface acres. The landfill is currently at approximately 20% capacity.
The current life of the landfill before future expansion is dependent on the sale rate of the fly ash.
AEP estimates another four feet of ash can be added. The landfill was designed by a P.E. and was
constructed under the supervision of a P.E. The unit went into service in 1973. The landfill is lined
with compacted clay. There have not been any known spills or un-permitted releases from the unit
within the last ten years. Liquid wastes, containers holding liquid wastes, and empty containers are
not placed in the landfill. At the time of the investigation, the investigators did not observe any wind
dispersal issues.

CONCLUSION

No violations are currently being alleged as a result of this investigation conducted on April 16, 2009.
No Violations Associated to this Investigation
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Site Name: Southwestern Electric 

Power Co - Welsh Plant 
Date: 30 June 2010 

Unit Name: Primary Ash Pond Operator's Name: American Electric Power 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Andrew Cueto, PE; Cleighton Smith 

 

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

 
 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  1  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    333.5  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?   n/a 20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  334  2        Is water entering inlet, but not exiting outlet?   n/a 

5. Lowest dam crest elevation (operator records)?  340        Is water exiting outlet, but not entering inlet?   n/a 

6. If instrumentation is present, are readings recorded 
(operator records)?  

 
Adj weir 3 & 

piezometer 
      Is water exiting outlet flowing clear?   n/a 

7. Is the embankment currently under construction?   X 
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation,stumps, 
topsoil in area where embankment fill will be placed)?  

X   4       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?   n/a      From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X       "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X        Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X  
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   n/a  23. Water against downstream toe?  X  5  

17. Cracks or scarps on slopes?   X  
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 
Issue #  Comments 

1 
AEP conducts an annual internal inspection by a registered engineer, also regular inspections take place over the 
course of the year; Additionally, the Texas Commission on Environmental Quality conducts an independent annual 
inspection of the facilities in conjunction with their Industrial Wastewater NPDES permit review 

2 Elevations are for the emergency spillway 

3 Outlet has a sharp crested adjustable (stop logs) weir with one piezometer 

4 Noted in original Construction specification under Clearing and Grubbing 

5 Toe of berm falls below adjacent lake level however rip rap hardening is present 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit # TX 0063215 INSPECTOR Andrew Cueto, PE; Cleighton Smith 

Date 30 June 2010 
Impoundment Name Primary Ash Pond 

Impoundment Company American Electric Power 
EPA Region 6 

State Agency 
(Field Office) Address 

Texas Commission on Environmental Quality 

2916 Teague Dr. 
Tyler, TX 75701-3734  

Name of Impoundment Primary Pond 

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

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment? 
  

IMPOUNDMENT FUNCTION: 

The Primary Ash Settling Pond functions as a settling basin for 

wastewater containing bottom and economizer ash slurry. It also serves 

as a stormwater settling pond for runoff from the power plant’s coal 

storage yard. 

Nearest Downstream Town Name: Cason, TX 

Distance from the impoundment: 1.0 miles 

Location: 

Latitude  33 Degrees 02 Minutes 59.10 Seconds N 

Longitude  94 Degrees 50 Minutes 46.89 Seconds W 

State TX County Titus 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Texas Commission on Environmental 
Quality 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

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 - A release would 

be contained within Welsh Reservoir due to the extensive storage capacity in comparison to the 

capacity of the ponds.  
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 20 Embankment Material Native clay/select fill 

Pool Area (ac)  98.1 Liner Native clay 

Current Freeboard (ft) 6.5 Liner Permeability less than 10-7 - Approximately  
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

48” inside length– Sharp Crested  

                        Rectangular Weir 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 
outlet?   

  

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By Sargent Lundy – Chicago  
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 Yes No  

Has there ever been a failure at this site?      

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 
at this site?   

   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 
monitor/lower Phreatic water table levels based 

on past seepages or breaches  
at this site?  

 

  

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

  
48” Sharp crested weir  

If So Please Describe : 

48” Sharp crested weir using Stop Logs to control flow with one piezometer at outfall (entry into Secondary 

Ash Pond) 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

The embankment was constructed over a subgrade consisting of natural clay, and rock fill materials.  

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

the foundation preparation?  

Copies of Construction Drawings and specifications were provided by the Owner. There was no 

contact with the design Engineer of Record.  

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

or patchwork on the dikes?  

The embankments seemed to be in tack and undisturbed.  It was reported by plant personnel that the 

embankment was in its original condition and has been undisturbed since its construction in 1972.  
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Site Name: Southwestern Electric 

Power Co - Welsh Plant 
Date: 30 June 2010 

Unit Name: 
Active Bottom Ash 

Storage Pond 
Operator's Name: American Electric Power 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Andrew Cueto, PE; Cleighton Smith 

 

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

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  1  18. Sloughing or bulging on slopes?   X 

2. Pool elevation (operator records)?    350.5  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?  350.5  20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  358.0  2        Is water entering inlet, but not exiting outlet?   X 

5. Lowest dam crest elevation (operator records)?  360        Is water exiting outlet, but not entering inlet?   X 

6. If instrumentation is present, are readings recorded 
(operator records)?  

 n/a        Is water exiting outlet flowing clear?   X 

7. Is the embankment currently under construction?   X  
21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

X   3       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

X   4       At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?   n/a      From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X       "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X        Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X  
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   X  23. Water against downstream toe?   X 

17. Cracks or scarps on slopes?   X  
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 
AEP conducts an annual internal inspection by a registered engineer, also regular inspections take place over the 
course of the year; Additionally, the Texas Commission on Environmental Quality conducts an independent annual 
inspection of the facilities in conjunction with their Industrial Wastewater NPDES permit review 

2 Elevations are for the emergency spillway 

3 Noted in original Construction specification under Clearing and Grubbing 

4 
Some small woody vegetation all less than 1”.  Operator noted an active maintenance program of mowing and 
chemical control. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit # TX 0063215 INSPECTOR Andrew Cueto, PE; Cleighton Smith 

Date 30 June 2010 
Impoundment Name Active Bottom Ash Storage Pond 

Impoundment Company American Electric Power 
EPA Region 6 

State Agency 
(Field Office) Address 

Texas Commission on Environmental Quality 

2916 Teague Dr. 
Tyler, TX 75701-3734  

Name of Impoundment Primary Pond 

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

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment? 
  

IMPOUNDMENT FUNCTION: 

The Active Bottom Ash Storage Pond functions as a dewatering and 

settling basin for dredging spoils dredged out of Primary Ash Pond.  The 

Pond effluent discharges by gravity back to the head of the Primary 

Pond unit. 

Nearest Downstream Town Name: Cason, TX 

Distance from the impoundment: 1.0 miles 

Location: 

Latitude  33 Degrees 02 Minutes 39.33 Seconds N 

Longitude  94 Degrees 50 Minutes 38.45 Seconds W 

State TX County Titus 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Texas Commission on Environmental 
Quality 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

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 - A release would 

be contained within Welsh Reservoir due to the extensive storage capacity in comparison to the 

capacity of the ponds.  
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 15.9 (varies) Embankment Material Native clay/select fill 

Pool Area (ac)  20 Liner HDPE – 60 mil 

Current Freeboard (ft) 7.5 Liner Permeability less than 10-7   
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

18” inside diameter  

(SDR 17 – smooth lined – 19.5” OD) 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 
outlet?   

  

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By AEP – in house personnel  
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 Yes No  

Has there ever been a failure at this site?      

If So When?   

If So Please Describe : 
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 Yes No  

Has there ever been significant seepages 
at this site?   

   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 
monitor/lower Phreatic water table levels based 

on past seepages or breaches  
at this site?  

 

  

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

  
 

If So Please Describe : 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

The embankment was constructed over a subgrade consisting of natural clay, and rock fill materials.  

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

the foundation preparation?  

Copies of Construction Drawings and specifications were provided by the Owner. There was no 

contact with the design Engineer of Record.  

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

or patchwork on the dikes?  

The embankments seemed to be in tack and undisturbed.  It was reported by plant personnel that the 

embankment was in its original condition and has been undisturbed since its construction in 2000. 
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Site Name: Southwestern Electric 

Power Co - Welsh Plant 
Date: 30 June 2010 

Unit Name: Secondary Ash Pond Operator's Name: American Electric Power 

Unit I.D.:  Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Andrew Cueto, PE; Cleighton Smith 

 

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

 Yes No  Yes No 

1. Frequency of Company's Dam Inspections?  Annual  1  18. Sloughing or bulging on slopes?  
Complete 

sloughing 5 
 

2. Pool elevation (operator records)?    330.25  19. Major erosion or slope deterioration?   X 

3. Decant inlet elevation (operator records)?   n/a 20. Decant Pipes:    

4. Open channel spillway elevation (operator records)?  332  2        Is water entering inlet, but not exiting outlet?   n/a 

5. Lowest dam crest elevation (operator records)?  340        Is water exiting outlet, but not entering inlet?   n/a 

6. If instrumentation is present, are readings recorded 
(operator records)?  

 
Adj weir 3 & 

piezometer 
      Is water exiting outlet flowing clear?   n/a 

7. Is the embankment currently under construction?  
Under 

repair  4 
 

21. Seepage (specify location, if seepage carries 
fines, and approximate seepage rate below):  

  

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?  

X   5       From underdrain?   X 

9. Trees growing on embankment? (If so, indicate         
largest diameter below) 

 X      At isolated points on embankment slopes?   X 

10. Cracks or scarps on crest?   X      At natural hillside in the embankment area?   X 

11. Is there significant settlement along the crest?   X      Over widespread areas?   X 

12. Are decant trashracks clear and in place?   n/a      From downstream foundation area?   X 

13. Depressions or sinkholes in tailings surface or  whirlpool 
in the pool area?  

 X       "Boils" beneath stream or ponded water?   X 

14. Clogged spillways, groin or diversion ditches?  X        Around the outside of the decant pipe?   X 

15. Are spillway or ditch linings deteriorated?   X  
22. Surface movements in valley bottom or on 
hillside?  

 X 

16. Are outlets of decant or underdrains blocked?   n/a  23. Water against downstream toe?  X  6  

17. Cracks or scarps on slopes?   X  
24. Were Photos taken during the dam 
inspection?  

X  

Major adverse changes in these items could cause instability and should be reported  for further evaluation.  Adverse conditions noted in these items should 
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.  

 

Issue #  Comments 

1 
AEP conducts an annual internal inspection by a registered engineer, also regular inspections take place over the 
course of the year; Additionally, the Texas Commission on Environmental Quality conducts an independent annual 
inspection of the facilities in conjunction with their Industrial Wastewater NPDES permit review 

2 Elevations are for the emergency spillway 

3 Outlet has a sharp crested adjustable (stop logs) weir with three piezometer 

4 
Sloughing (14 Sept 09) on Northern embankment after 4” rain event; stabilization design consisted of 40’ driven 
sheet piling containment wall then rebuilt in 9” compacted lifts of selected clay fill 

5 Noted in original Construction specification under Clearing and Grubbing 

6 Toe of berm falls below adjacent lake level however rip rap hardening is present 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit # TX 0063215 INSPECTOR Andrew Cueto, PE; Cleighton Smith 

Date 30 June 2010 
Impoundment Name Secondary Ash Pond 

Impoundment Company American Electric Power 
EPA Region 6 

State Agency 
(Field Office) Address 

Texas Commission on Environmental Quality 

2916 Teague Dr. 
Tyler, TX 75701-3734  

Name of Impoundment Primary Pond 

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

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment? 
  

IMPOUNDMENT FUNCTION: 

The Secondary Ash Settling Pond functions as a settling basin for 

wastewater containing bottom and economizer ash slurry.  The Pond 

follows the Primary Pond unit in series. It also serves as a stormwater 

settling pond for runoff from the power plant’s coal storage yard. 

Nearest Downstream Town Name: Cason, TX 

Distance from the impoundment: 1.0 miles 

Location: 

Latitude  33 Degrees 02 Minutes 54.55 Seconds N 

Longitude  94 Degrees 50 Minutes 29.56 Seconds W 

State TX County Titus 

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency? 
Texas Commission on Environmental 
Quality 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following would occur): 

 LESS THAN LOW HAZARD POTENTIAL: Failure or 

misoperation of the dam results in no probable loss of human life or 

economic or environmental losses. 

 

 LOW HAZARD POTENTIAL: Dams assigned the low hazard 

potential classification are those where failure or misoperation results in 

no probable loss of human life and low economic and/or environmental 

losses.  Losses are principally limited to the owner’s property. 

 

 SIGNIFICANT HAZARD POTENTIAL: Dams assigned the 

significant hazard potential classification are those dams where failure 

or misoperation results in no probable loss of human life but can cause 

economic loss, environmental damage, disruption of lifeline facilities, 

or can impact other concerns. Significant hazard potential classification 

dams are often located in predominantly rural or agricultural areas but 

could be located in areas with population and significant infrastructure. 

 

 HIGH HAZARD POTENTIAL: Dams assigned the high hazard 

potential classification are those where failure or misoperation will 

probably cause loss of human life. 

 
 

DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 

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 - A release would 

be contained within Welsh Reservoir due to the extensive storage capacity in comparison to the 

capacity of the ponds.  
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 20 Embankment Material Native clay/select fill 

Pool Area (ac)  4.2 Liner Native clay 

Current Freeboard (ft) 9.75 Liner Permeability less than 10-7 - Approximately  
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TYPE OF OUTLET (Mark all that apply) 

 Open Channel Spillway 

 
Trapezoidal 

 
Triangular 

 
Rectangular 

 
Irregular 

 
depth (ft) 

 
average bottom width (ft) 

 
top width (ft) 

  

 Outlet 

48” inside length– Sharp Crested  

                        Rectangular Weir 

Material  

 
corrugated metal 

 
welded steel 

 
concrete 

 
plastic (hdpe, pvc, etc.) 

 
other (specify):  

 Yes No 

Is water flowing through the 
outlet?   

  

 No Outlet  

 
Other Type of Outlet  

      (specify): 

 

 

The Impoundment was Designed By Sargent Lundy – Chicago  
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 Yes No  

Has there ever been a failure at this site?      

If So When?   

If So Please Describe : 

Unit has never had a complete failure in 38 years since its original construction.  Sloughing took place on 

northern embankment after 4” rain event on 14 Sept 2009. Currently stabilization design by a professional 

engineer is under construction.  The stabilization consisted of 40’ driven sheet piling containment wall.  

Behind the containment wall the embankment is being rebuilt in 9” compacted lifts of selected clay fill. 

 

  



       US Environmental  
Coal Combustion Dam Inspection Checklist Form    Protection Agency 

 

EPA FORM XXXX-XXX, Jan 09          Page  7 

 Yes No  

Has there ever been significant seepages 
at this site?   

   

If So When?   

If So Please Describe : 
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 Yes No 

Has there ever been any measures undertaken to 
monitor/lower Phreatic water table levels based 

on past seepages or breaches  
at this site?  

 

  

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

  
48” Sharp crested weir  

If So Please Describe : 

Discharge consist of a 48” Sharp crested weir using Stop Logs to control flow.   Also there are three 

piezometers at outfall and a flow chart at the discharge (entry into cooling lake). 
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ADDITIONAL INSPECTION QUESTIONS  

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or 

other unsuitable materials?  If there is no information just note that.   

The embankment was constructed over a subgrade consisting of natural clay, and rock fill materials.  

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

the foundation preparation?  

Copies of Construction Drawings and specifications were provided by the Owner. There was no 

contact with the design Engineer of Record.  

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

or patchwork on the dikes?  

The embankments seemed to be in tack and undisturbed.  It was reported by plant personnel that the 

embankment was in its original condition and has been undisturbed since its construction in 1972. Unit 

has never had a complete failure in 38 years since its original construction.  Sloughing took place on 

northern embankment after 4” rain event on 14 Sept 2009. Currently stabilization design by a 

professional engineer is under construction.  The stabilization consisted of 40’ driven sheet piling 

containment wall.  Behind the containment wall the embankment is being rebuilt in 9” compacted lifts 

of selected clay fill. 

 
 



APPENDIX  F: MISCELLANEOUS DOCUMENTS 
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