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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

 

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley 
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land, 
damaging homes and property.  In response, the U.S. EPA is assessing the stability and 
functionality of coal combustion ash impoundments and other management units across the 
country and, as necessary, identifying any needed corrective measures. 
 
This assessment of the stability and functionality of two Limestone Generating Station 
impoundment structures: the Dewatered Sludge Disposal Area (DSDA) pond and Secondary 
Dewatering Area pond (ST-18) Pond were based on a review of available documents and on the 
site assessment conducted by Dewberry personnel on Tuesday, February 22, 2011.  We found 
the supporting technical documentation adequate (Section 1.1.3).  As detailed in Section 1.2.5, 
there are three (3) recommendations based on field observations that may help to maintain a safe 
and trouble-free operation.  
 
In summary, the Limestone Generating Station’s DSDA and the ST-18 Ponds are rated POOR 
for continued safe and reliable operation.  These ratings are based only on the lack of critical 
studies and investigations available to the assessors to determine the inundation potential of the 
dams and potential for dam safety deficiencies.  For each of the ponds the following recent and 
current information, studies and analysis are needed: a breach analysis and inundation map 
including hydraulic and hydrological studies for each of the drainage areas.  Upon receipt of data 
showing adequate hydraulic and structural soundness the rating can be changed to satisfactory. 
 

PURPOSE AND SCOPE 

 
The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate 
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e., 
management unit) from occurring at electric utilities in an effort to protect lives and property 
from the consequences of a dam failure or the improper release of impounded slurry.  The EPA 
initiative is intended to identify conditions that may adversely affect the structural stability and 
functionality of a management unit and its appurtenant structures (if present); to note the extent 
of deterioration (if present), status of maintenance and/or a need for immediate repair; to 
evaluate conformity with current design and construction practices; and to determine the hazard 
potential classification for units not currently classified by the management unit owner or by 
a state or federal agency.  The initiative will address management units that are classified as 
having a Less-than-Low, Low, Significant or High Hazard Potential ranking.  (For Classification, 
see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety.) 
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In early 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking 
information on the safety of surface impoundments and similar facilities that receive liquid-borne 
material that store or dispose of coal combustion residue.  This letter was issued under the 
authority of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and 
functionality of such management units, including which facilities should be visited to perform a 
safety assessment of the berms, dikes, and dams used in the construction of these impoundments. 
 
EPA requested that utility companies identify all management units including surface 
impoundments or similar diked or bermed management units or management units designated as 
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler 
slag, or flue gas emission control residuals.  Utility companies provided information on the size, 
design, age and the amount of material placed in the units.  The EPA used the information 
received from the utilities to determine preliminarily which management units had or potentially 
could have High Hazard Potential ranking. 
 
The purpose of this report is to evaluate the condition and potential of residue release from 

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

Factors considered in determining the hazard potential classification of the management units 
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and 
its geographic location relative to down gradient population centers and/or sensitive 
environmental systems.   
 
This report presents the opinion of the assessment team as to the potential of catastrophic failure 
and reports on the condition of the management unit(s).   

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

 

1.1 CONCLUSIONS 

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

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

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

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

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

1.1.3 Conclusions Regarding the Adequacy of Supporting Technical 
Documentation 

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

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

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

1.1.5 Conclusions Regarding the Field Observations 

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

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

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and 
Monitoring Program 

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

1.1.8 Classification Regarding Suitability for Continued Safe and 
Reliable Operation 

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

1.2 RECOMMENDATIONS 

1.2.1 Recommendations Regarding the Hydrologic/Hydraulic Safety 

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

1.2.2 Recommendations Regarding the Maintenance and Methods of 
Operation 

The following recommendations are warranted:  

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

2. Observe remaining tree stumps and root balls for deterioration. 
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3. Excavate deteriorated organic matter, fill and compact as needed with 
select material with high Bentonite content. 

1.2.3 Recommendations Regarding the Surveillance and Monitoring 
Program 

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

1.2.4 Recommendations Regarding Continued Safe and Reliable 
Operation 

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

1.3 PARTICIPANTS AND ACKNOWLEDGEMENT 

1.3.1 List of Participants 

Ted Long, NRG Energy Corporation    
David Burton,  NRG – Limestone Engineering Manager 
Bob Eyeington, NRG – Limestone 
Gary Mechler, NRG – Limestone 
Chris Vasquel, NRG 
Bill Odom, NRG 
Charles Little, NRG 
Jeffery Davis, NRG 
Kyle Shepard, P.E., PSA-Dewberry Inc. 
Andrew Cueto, P.E., Dewberry 
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1.3.2 Acknowledgement and Signature 

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

 

         

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

UNIT(S) 

 

2.1 LOCATION AND GENERAL DESCRIPTION 

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

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

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

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

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

 Table 2.1: Summary of Dam Dimensions and Size 

  DSDA ST-18 

Dam Height (ft) 24 feet 24 feet 
Crest Width (ft) 21 feet 22 feet 
Length (ft) 1730 feet 500 feet 
Side Slopes  

(upstream) H:V 
3 : 1 3 : 1 

Side Slopes 

(downstream) H:V 
3 : 1 3 : 1 

 

2.2 COAL COMBUSTION RESIDUE HANDLING 

2.2.1 Fly Ash 

The Fly Ash disposal process is a dry train procedure.   

1. The fly ash is pneumatically conveyed to a hardstand, 

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

2.2.2 Bottom Ash 

The Bottom Ash disposal process is a wet train procedure.   

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

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

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

2.2.3 Boiler Slag 

The Boiler Slag disposal process is a wet train procedure.   

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

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

2.2.4 Flue Gas Desulfurization Sludge 

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

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

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

2.3 SIZE AND HAZARD CLASSIFICATION 

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

 

Table 2.2a: USACE ER 1110-2-106 

Size Classification 

Category 

Impoundment 

Storage (Ac-ft) Height (ft) 

Small 50 and < 1,000 25 and < 40 
Intermediate 1,000 and < 50,000 40 and < 100 
Large >  50,000 > 100 

 

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

Table 2.2b: FEMA Federal Guidelines for Dam Safety 

Hazard Classification 

 Loss of Human Life Economic, Environmental, 

Lifeline Losses 

Low None Expected Low and generally limited to owner 
Significant None Expected Yes 
High Probable.  One or more 

expected 
Yes (but not necessary for 
classification) 

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

hazard potential.” 

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

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

 Table 2.3: Maximum Capacity of Unit 

 

 DSDA ST-18 

Surface Area (acre)
1 3.96 0.92 

Current Storage 

Capacity 

(cubic yards)
1 

N/A * N/A * 

Current Storage 

Capacity 

(acre-feet) 

N/A * N/A * 

Total Storage 

Capacity 

(cubic yards)
1 

1,057,300 369,000 

Total Storage 

Capacity 

(acre-feet) 

24.3 8.5 

Crest Elevation 

(feet) 
483.41 (measured) 438.00 (design) 

Normal Pond Level 

(feet) 
478.00 (measured) 433.00 (measured) 

* Each unit is cleaned out of CCR sludge periodically.  Units are not used as 

storage units but rather as process units. 
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2.5 PRINCIPAL PROJECT STRUCTURES – DEWATERED SLUDGE DISPOSAL 
AREA 

2.5.1 Earth Embankment 

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

2.5.2 Outlet Structure 

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

2.6 PRINCIPAL PROJECT STRUCTURES – ST-18 

2.6.1 Earth Embankment 

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

2.6.2 Outlet Structure 

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

2.7 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT 

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

 

Summary of Reports on the Safety of the Management Units 

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

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

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

3.1 SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL 
PERMITS 

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

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

3.2 SUMMARY OF SPILL/RELEASE INCIDENTS 

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

 

4.1 SUMMARY OF CONSTRUCTION HISTORY 

4.1.1 Original Construction 

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

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

4.1.2 Significant Changes/Modifications in Design since Original 
Construction 

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

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

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

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

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

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

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

 The minimum freeboard elevation has been increased from 438.00 
to 441.00. 

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

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

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

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

4.1.3 Significant Repairs/Rehabilitation since Original Construction 

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

4.2 SUMMARY OF OPERATIONAL PROCEDURES 

4.2.1 Original Operational Procedures 

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

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

4.2.2 Significant Changes in Operational Procedures and Original 
Startup 

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

4.2.3 Current Operational Procedures 

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

4.2.4 Other Notable Events since Original Startup 

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

 

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS 

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

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

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

5.2 DSDA EMBANKMENT 

5.2.1 Crest 

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

 

Figure 5.2.1-1  Photo showing the lack of vegetation on the crest of the 
embankment.  
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5.2.2 Upstream/Inside Slope 

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

 

Figure 5.2.2-1.  Inside slope bare earth. 

 

Figure 5.2.2-2.  Sporadic area of vegetation on an inside slope. 
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5.2.3 Downstream/Outside Slope and Toe 

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

 

Figure 5.2.3-1  Outside slope condition. 

5.2.4 Abutments and Groin Areas 

There were no observed abutments or groins for this area. 

5.3 ST-18 EMBANKMENT 

5.3.1 Crest 

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

5.3.2 Upstream/Inside Slope 

The embankment’s inside slope is generally clear of any vegetation, with 
the exception of around the inlet pipe.  Figure 5.3.1-1 shows the inside 
slope condition. 

 

Figure 5.3.1-1.  Figure showing the embankment’s inside slope condition. 
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5.3.3 Downstream/Outside Slope and Toe 

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

 

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

5.3.4 Abutments and Groin Areas 

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

 

5.4 DSDA OUTLET STRUCTURE 

5.4.1 DSDA Overflow Structure 

The DSDA does not have an overflow structure. 

5.4.2 Outlet Conduit 

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

5.4.3 Emergency Spillway 

The DSDA does not have an emergency spillway. 

5.4.4 Low Level Outlet 

No low level outlet is present. 
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5.5 ST-18 OUTLET STRUCTURE 

5.5.1 ST-18 Overflow Structure 

ST-18 does not have an overflow structure. 

5.5.2 Outlet Conduit 

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

 

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

5.5.3 Emergency Spillway 

ST-18 does not have an emergency spillway. 

5.5.4 Low Level Outlet 

No low level outlet is present. 

 



DRAFT 

Limestone Generating Station   6-1 

NRG Texas Power LLC  Coal Combustion Residue Impoundment  

Jewett, Texas Dam Assessment Report  

6.0 HYDROLOGIC/HYDRAULIC SAFETY 

 

6.1 SUPPORTING TECHNICAL DOCUMENTATION 

6.1.1 Flood of Record 

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

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

6.1.2 Inflow Design Flood 

No documentation has been provided for either impoundment. 

6.1.3 Spillway Rating 

Not applicable.  Neither impoundment has a spillway.   

6.1.4 Downstream Flood Analysis 

No downstream flood analysis data was provided for review. 

6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

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

6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY 

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

 

7.1 SUPPORTING TECHNICAL DOCUMENTATION 

7.1.1 Stability Analyses and Load Cases Analyzed 

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

7.1.2 Design Parameters and Dam Materials 

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

 EBASCO Design Assumptions (Appendix A – Doc 05)  

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

Documentation was not provided by the utility for the ST-18. 

7.1.3 Uplift and/or Phreatic Surface Assumptions 

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

7.1.4 Factors of Safety and Base Stresses 

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

7.1.5 Liquefaction Potential 

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

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

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION 

Structural stability documentation is inadequate. 

7.3 ASSESSMENT OF STRUCTURAL STABILITY 

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

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

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

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

 

8.1 OPERATING PROCEDURES 

8.1.1 DSDA 

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

8.1.2 ST-18 

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

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES 

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

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS 

8.3.1 Adequacy of Operating Procedures 

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

8.3.2 Adequacy of Maintenance 

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

 

9.1 SURVEILLANCE PROCEDURES 

Emergency Action Plan 

NRG Texas Power LLC provided a written Emergency Action Plan for Extended 
Rainfall Events and Impoundment Failure that applies to the DSDA and the ST-18 
(Appendix A – Doc 11).  The impoundment embankments are visually inspected 
following any rainfall event greater than ½ inch or a minimum of once a week for 
signs of wind or water erosion (Appendix A – Doc 10).  

9.2 INSTRUMENTATION MONITORING 

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

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM 

9.3.1 Adequacy of Inspection Program 

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

9.3.2 Adequacy of Instrumentation Monitoring Program 

Based on the data reviewed by Dewberry, including observations during 
the site visit, the instrumentation monitoring program appears to be 
adequate.  
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1.0 GENERAL DESCRIPTION

At the beginning of a project. a subsurface investigation program is designed
to evaluate the proposed power plant site in relation to the soil and/or
rock materials which are present and what properties they possess. This
knowledge is gained partly by reference to geologic and engineering litera·
ture. but mainly by extracting, examining. and testing representative samples.

The site investigation program, then. consists of drilling borings and ob·
taining soil and/or rock samples. Based on the information obtained from
the boring logs and the laboratory testing of selected samples, foundation
profiles are developed under all plant related structures including main
plant structures. coal storage and handling facilities. solid waste disposal fl
areas, and cooling tower basins. The de&ign data required for plant grading,
foundation type, slope stability analysis, seepage analysis, embankment design,
and borrow area definition is developed.

2.0

2.1

DESIGN BASIS

Subsurface Investigations

The subsurface investigation is performed in two phases. Phase One is a
preliminary exploration program while Phase Two is a more detailed boring
and sampling program. Each phase includes field and laboratory testing
for classification and strength determinations of in-situ materials.

2.1.1 Preliminary Exploration

The program is preceded by a fact·finding survey to determine available
information on soil conditions near the site and on the behavior of other
structures in the vicinity. This includes. but is not limited to. maps
and publications of state and federal geological surveys or reports of
soil surveys prepared in connection with agriculture or highway construction,
technical journals and published reports.

The boring program consists of 10 to 20 borings in the main plant area and
30 to 40 borings in the remaining areas on the site. depending on the ex-
tent of the $olid waste disposal area requirements. r1
Most soil deposits can be appropriately explored by means of a split·barrel
sampler and standard penetration tests carried out in holes made by wash-
boring methods. The properties of fairly uniform deposits of soft clay
and plastic silt are investigated by field vane tests or by obtaining con·
tinuous samples in thin-walled tubes and performing appropriate laboratory
tests. Erratic deposits are examined by means of standard penetration tests
combined with enough tube borings to permit interpretation of the penetro-
meter data. Standard penetration tests are appropriate for sands. Rotary
or percussion core barrels are normally used to sample rock. and special peat
samplers are available for highly organic deposits.

1
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2.0

2.1

2.1.1

DESIGN BASIS (Cont1d)

Subsurface Investigations (Cont'd)

Preliminary Exploration (Cont'd)

The boring logs show pertinent data, such as soil classifications, stan­
dard penetration blow counts, and ground water elevations. as observed
during drilling operations. Samples are also taken in the bedrock. The
core recovery and Rock Quality Designation (RQD) values are shown on the
boring logs.

This phase of investigation program also includes the development of
generalized geologic conditions, topographic surveys, including aerial
photographs and detailed contour maps.

The information obtained from the Phase One boring program is utilized to
assess general characteristics of various strata and to determine siting
of the plant structures. solid waste disposal .reas, and other facilities. ~1
Possible borrow area locations are also identified.

2.1.2 Detailed Exploration

The detailed subsurface investigation program includes borings at the location I
of all the major plant structures. the coal storage and coal handling areas, ~l

the solid waste disposal areas and the make-up water pipeline corridor. The
drilling and sampling techniques employed during Phase Two are simi liar to that
developed during Phase One.

The Phase Two drilling and soil sampling program more fully defines the var·
ious strata, groundwater information and quality of deposits. It establishes
the location and extent of borrow areas for the various soils used in embank­
ments. determines strength and settlement properties. and established perme­
ability values for in-situ and recompacted soils.

If the borings encounter rock and the conditions are such that the struc­
tures may be founded on rock, cores are obtained to make sure that sound
bedrock. rather than a boulder or a piece of detached rock. has been
reached. If there is evidence of solution channels or deep weathering,
the cores should be continued into sound bedrock.

As the exploratory program develops, it may be advisable to obtain large·
diameter undisturbed samples from critical strata, to conduct load tests,
to construct test pits. to make field pumping tests or to conduct other
special tests.

Sufficient data should be obtained to permit consideration of various
practical foundation types and for the possibility that there may be
changes in preliminary structural layouts, including column spacing and
loadings.

2
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2.0

2.1

2.1.3

DESIGN BASIS (Conttd)

Subsurface Investigations (Cont'd)

Laboratory Tests

The laboratory tests performed on representative undisturbed and recom­
pac ted samples include but is not limited to:

classification tests, such as water content. grain
size analysis. Atterberg limits. specific gravity,
void ratio and density;

permeabi11 ty;

- relative density;

- strength determinations. such as unconfined compression,
direct shear and triaxial shear;

and consolidation.

2.2 Foundations

Based on subsurface investigation data. a technical and economic eval­
uation is performed to determine the type of foundation to be used for
the plant. The normal approach to foundation determination for the plant
structures is to select a single type of foundation concept for each site.
However. based on economic evaluations. different types of foundations for
the various structures may also be considered.

The following types of foundations are considered:

- pile foundations with individual pile caps;

mat foundations on controlled compacted backfill;

- mat foundations on in-situ soils;

mat foundations on piles;

- individual spread footings on controlled compacted backfill;

individual spread footings on in-situ 80ils

concrete caissons.

The principal considerations in designing pile foundations are:

- the probable relative depths, characters. consistencies
and load carrying capabilities of the various strata.

3
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,
• 2.0 DESIGN BASIS (Cont1d)

2.2 Foundations (Cont'd)

Selection studies, by means of an adequate dynamic pile-driving
formula, for suitable types of piles and driving equipment.

- A study of the static-friction values required to be developed,
in the strata selected for load carrying, based on the embedded
surface areas of pile.

If a pile foundation is selected, the type of piling and its load carry­
ing capacity is verified by a pile test program. The types of piles con-
sidered are: ste~ tapered piles; tube piles and mandrel piles. IRI

The principal considerations in designing plant structures supported by
controlled compacted backfill are: deep-seated settlement; placement; and
compaction of the fill.

In general, the maximum allowable bearing capacity specified for the plant
structures is 4,000 Ibs/sq ft (vsf) for dead plus live load and 6.000 psf
for dead plus live plus wind (or earthquake) loads.

2.3 Dams. Dikes and Embankments

Stability must be considered in the design of all earth structures. The
factors which affect slope stability include failure criteria, plant geometry,
non-homogeneity of soil layers, tension cracks, dynamic loading or earthquakes.
and seepage flow.

The slopes for all embankments are analyzed using both the slip circle
analysis and the Army Corps of Engineers sliding wedge analysis. Allowable
factors of safety range from 1.0 to 1.5 depending upon design conditions.

4
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Civil Design Criteria· _
Site Investigations, Excavation,
and Foundation Design Parameters

Pro. t Identification
No. HOU-3037-102200

Seepage from the solid wast~ disposal areas is controlled by encapsulating all IR1
bottom ash in an impervious layer of stabilized sludge. The seepage is modeled
using horizontal and vertical flow nets. Seepage from the pond is controlled
to meet the criteria of the State agency responsible for review and approval of
the plant ash pond.

2.0

2.3

3.0

3.1

DESIGN BASIS (Cont'd)

Dams. Dikes and Embankments (Cont'd)

CONSTRUCTION FEATURES

Foundations

r

The foundations for most plant structures are established below the sur­
face of the selected plant grade. The natural terrain is first cleared
and grubbed, then cut and backfilled, as required, to the design found­
ation grades. Shallow excavations can be made without supporting the
surrounding material if there is adequate space to establish slopes at
which the material can stand. The steepness of the slope is a function
of the type and character of the soil or rock, the climatic and weather
conditions, the depth of the excavation, and the length of time it must
remain open. Sheeting and bracing may be required in certain areas and con­
ditions where vertical cuts are inappropriate.

When the depth of excavation is greater than the distance to the free water
surface in a Pjrvious soil having a coefficient of permeability greater
than about 10- em/sec, the soil must be drained to permit construction
of foundations in the dry. If the coefficient of permeability of the soil
is within the range of 10-3 to 10-5 em/sec, the quantity of water that
seeps into the excavation may be inconsequential but drainage may still
be required to maintain the stability of the sides and bottom of the ex­
cavation. If the coefficient of permeability 1s smaller than about 10-7

em/sec, the soil is likely to possess sufficient cohesion to overcome the
influence of the seepage forces and major drainage may not be required.

The most suitable materials for backfilling are well-graded sands and gravels,
possibly containing a small percentage of fines. However, most inorganic
soils are acceptable with the exception of highly plastic swelling clays
and clays at natural moisture contents well above the Standard Proctor op­
timum in localities where the climatic conditions preclude drying by mani­
pulation and exposure to the atmosphere. Cohesionless silts and very fine
uniform sands are also undesireable because they are difficult to compact.

Fill is placed in layers, not thicker than 12 inches after compaction and
compacted to 95 percent of the maximum Modified Proctor density by equip­
ment suited to the type of soil. The placement moisture content should
be close to the optimum value corresponding to the type of soil and com­
paction procedures being used. In-situ soils are to be proof-rolled prior
to placement of fill or construction of foundations.

5



Civil Design Criteria - L
Site Investigations, Escavation,
and Foundation Design Parameters

ProJ_~t Identification
No. HOU-3037-102200

3.0

3.1

C01'STRUcrION FF.ATURES (Cont' d)

Foundations (Cont'd)

Exterior footings must be carried below the frost level. Footings, piles,
piers must be carried into the fill or the natural ground until adequate
support was found. In the case of pile foundations, a pile load test will
be conducted.

3.2 Dams. Dikes and Embankments

The solid waste disposal area embankments are constructed from flue
sulfurization sludge mixed with fly ash to form stabilized sludge.
sign of the solid waste disposal area embankments are in compliance
published regulatory requirements and codes.

gas de­
The de­
with the

The embankment slopes are designed and constructed as a function of sta­
bility and material requirements. The required soil compaction criteria for
dams, dikes, and embankments is 95 percent of the maximum Standard Proctor
density. All exposed slopes are covered with topsoil and seeded to pro­
vide erosion protection. Additional slope protection is provided if re­
quired, based on the wave run-up analysis.

A monitoring program is established to measure settlement, seepage hori­
zontal movement, groundwater levels and quality. Data is obtained before
the start of construction, during construction, and during plant operation.

In zoned embankments, the impervious core or liner, required for seepage
control, is generally constructed from the soils obtained at the site,
however. in some cases, synthetic material liners are also used. The
impervious core or liner is adequately tied into an impervious in-situ
clay strata or treated impervious strata which covers the entire pond
area.

6
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Civil Design Criteria - 2
Site Investigation, Excavation,
and Foundation Design Parameters

4.0 REFERENCES

4.1 Codes and Standards

Project Identification
No. HDU-3037-102200

American Society for Testing and Materials (ASTM)

4.2 Ebasco Specifications

Clearing & Grubbing
Subsurface Investigation & Drilling
Excavation & Backfill
Solid Waste Disposal System
Pile Test Program
Piling
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·11 Tvo bottom ash nnd Qtabilized 501ids disposal areas. designated as
areas 1 lind 2. including two runoff ponds

'.12

.lJ

.14

.15

A de~atered .ludge col ids ~8ste disposal Qrea ~ith a runoff pond

Stabilization facility

~rgency pond

Equi~ent maintenance area

I:'

/" The location of the above mentione-d is shown on the fol1o .... ing Ebasco dra .... ing:
M-001601S03 Plot"Plan

1.2 Site Specific

This specification covers the site prepsrBtion, construction,·3nd recla~tio~
of the 501id \oI£:ste disposal system.' The work includes, but is not restricted
to, the follo~ing items:

.21
..disposal

Construction sequencing for bottom ~sh Bod ,tBbili~ed solids
areas. Qnd de~8tered sludge solids waste disposal area Rl

.22 Liner requirements for bottor:; .ash and Habilized solids disposal
areas, de~dtered sludge Golids ....aste disposal Drea, ~unoff ponds. and
eme!gency pond •

•

.23

.24

.25

.26

.27

Drainage liystem including ditches, dikes. lind pipelines

Raul roads for bottom ash ":sste disposal 4rens

Testing requirements for proposed stabilized cludge liDer

Cround~ater monitoring

Croucd preparation for 00i.1 bearing foundatio::ls

It is not ~rchaser's intent to apecify all the technical requirements Dor set
forth those require~ents 8dequ~te1y covered by applicable codes.
gpecificotions, ~nd Dt~nd~rds. Contr~ctor shall furnish high quality ~ork and
~t~rials to ceet the requirement~ covered in this 5pecific~tiDn.

In 12dditioD to the gene rill requireoent::l of this specificatioD, £ldditionsl
apecific requirement£. pert.ining to clearing, grubbing, lind excavlIting in
[basco Specifications "Cleuing -.liod Grubbing" (HOU-3037-101400) and
''Excavation. Bacldill, Filling, and Cuding" (HOti-J037-1D2401) ahall also

'-- .pply. .
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.. ' .
,

2.0..
2.1.,

Codes. Spt>dffcations and Standards

General

.01 Haterial and 'Gervices furnished In accordance \.lith this
specification shall comply \.11th the codes, specifications and standards listed
10 Paragraph 2.2. Later editions r::ay be used by !:lutus] consent in \oIdt1ng
bet",een Contractor· cnd the Purchaser •

• 02 _ Any confHct bet ....een thi s specHicat:fon and the referenced codes.
specifications Bnd standards shall be 1~ed1ately brought to the Purchaser's
attention for'written resolution_

·Ustlng

A5TH ker1can Society for Testing and Materials

-

1>-422-72

P-423-72

1>-424-71

P-59E-7P

D1l40-71

D155 5-7 4

. D1557-7B

D215 7-7 7

D2216-BO

D2435-70

D2e 5G--7 0

Standard Method for Particle - Size Analysis of Soils

Stand.ard Test Method for Liquid L1Idt of SoBs

Standard Text Kelhal:! for P1Bstlc Umlt and Plasticity Index
of So11s

Sundarc Test Y.ethods for Mositure-Density Relations of
Sons .and So:l:1-Agg,e£;ate P..ixtures using 5.5-lb (2.49-kg)
Rat"l!!lH and 12-1 n. (30~ilIl!:) Drop -

Standard Test Method for the ~ount of Material in Soils
Finer than the No. 200 (75-m::.) Sieve

Sta~d~rc Test ¥~tr.od for the ~nsity of Soil in Place by the
Sand-Cone Method

Standard Test Methods for Moisture-Density Relations of
SoUs and Soil-A¢f:regate "'.1xtures using 10-1b (4.54-kg)
RBt=er .and 18-1 n. (4 57il1t1l) Drop

Stancard Test M.e::h"d for tensity of.SoU1n Place b)" the
Rubber - &l1oon Method

Standard Test Method of Laboratory Deterdnat10n of Moi6ture
Con!en:: of Sol1

Standard Method of Test for One-Di~en>ional Consolidatjon
Properties of Soils

Sundar.:! Method of Test for l'nconsoHdated. Undrained
Strength of COhesi .... e Soils 1n Triaxial Cotlpression

2



D2g22-7B Stand.nd Tebt Method; !.:Jr ~;-.~l:\· of Soil and Soi1-Agsreg",:c
. in Place by Nuclear tlc:.hods (Sr... ·llc...· Depth)

-.
D2937-76 Standard Te£t Method for Deadty of Soil in Place by the

Drive-Cylinder Method

OSllA

»3017-7B ~tandard Te£t Method for Moi£ture Content of Soil end
Soil-},ggreg.ll.te in PIsce by Nuclear Methods (Shalla.... Depth)

Occupatiornl SlIfet)' end Heelth Adcinibtration

-.

Jteguhtion 29 crR Part 1926 - Occupational Sofety end Health
~egu18tions for ConGtructioD (february 9, 1979)

Texas Highway Department Standard Specifications for Construction of Eigh~ays.

StreetG and Bridges, 1972

~.O COI".~tTuctio!': Secu£'ndnr ('"f 1."as:t D:s:;:-s.21 J.,eefi.

. ~.l . - Cenere1
.. .... -' .

During the initial construction phase, the atabilit8tlon focility. e~ergency

pond, cnd equip~ent maintenance area Gha11 be co~leted. The preparotion of
the initial cells to be used in both the bottom ash And stabilited solids
di;posal 4rea 1, and the dc .... atered £lc~ge Golids ~8£te dii?osal ares sholl be
al,o co:pleted, includiag .ssociated ru~o!f pond£, haul roads, and drainage
OyGtecs. Follo\o'ing the atHt up of the pl4...,t .!II tut sectioD .hell be
de5ignated in the botto~ ash varte di£?osal area 1 cell to test the
J>en:>ea.bility and Atructural properti~s of the flue &.ss desulfurit.lItioD solids
ot4bilited with fl)' ash.

--
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The dcvelop::.ent of the bottom ash "'.!Isle dispo6111 cells in both neas 1 and 2
.hall continue on .. 8eque~ti .. l basi •• As a particular cell i~ beio b filled,
the clearing. grubbing, placeQent of the liner. and drsinage 5y't~m for the
adjoining cell shall COQ::lence. ~:ring the filling of a cell, all aurface
runoff froc the cell shall be directed by dikes to a pipe vhich ~il1 discharge
to the area '. runoff pond. After .. cell has been cOl:pleted. including final
.oil ~ove:r and aeeding. the draina&e .ystem shall be changed and =et by
.loping the ground surface. as ohgJn on Drswing HOU-JOJ7-M-113600S04. 50 as [0
have all the runoff directed towards the permAnent periceter drainage 'ystec.

The filling of 8 particul~r e~ll in the bottDc ash WAste disposal nrcss shall IRI
proc~ed as follo~s:

-0

,
.4.2 !ottO:l. A5h And Stabilized Solids Disposal Areas

.01 Clearing and grubbiog 8S per [basco Specification "Clearing 'nd
Crubbing tl (HOU-J037-l01400) 6uch that th~ ,ubgrade shall be free of roots,

.otucps. branches, organics or other deleterious material. ~hich could
puncture, da04~e'or otherwise inhibit the liner from functioning properly •

•

•02
Section

Placeoent
5.2 •

of th~ clay or ctabi1ized 8olid. liner D5 ~pecified in

.03
oolids

t>..J=:ping, spreading, and COZlpllction of flue gas de/;ulturizl1tion
stabili:;ed ~'ith fly ash snd mixed \lith botto::! ash.

"- -

The ~terial shall be ,pre~d in layer~ of 12 inches maxi=Jc thickness a~d

procptly c0=7acted to a minicum density of 90 percent of the caxi:c= obt,ined
in the standard Proctor CO=7action Test. A$TM D-698 (He:hod C). Initial
cocpaction shall be accoC?lished by using the veight of the ,prea~ing

equipoent passing over the ~a5te ~ateri,l. Final co=paction sholl be
accocplished by using a roller or vibratory cocpactoT4

A test ~ection aha11 be selected to determine the optimum nU::lber of passes
required by the equipment to compact the stabilized flue gas desulfurization
solids mixed vith fly ash to 90 percent of the ~axi~u= density obtained in the
stsnde=d Proctor Coqaction Test, A.Sn! D-698 (!1e:hod C). ~

o -No field testint program oneil be requ1red to ensure that the density
requirel:lent' are being met. Hovever, the Ow-;ter r=.ay i=T'leoent & te5tin&
program. i:: deeced neceuary, 80 45 to ensure the design life of the area4

At the til:le of final filling, llDd prior to plGcing loil cover Bnd seeding, the
cell ourfnce ~h811 be eloped at " 1 percent grade to fore a ridge running
along the lliddle of the cell 45 ,hO~"D on dra.... inb 1:I0U-J(,.'37-M-113600S04•

.- -
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, - -
•.. All bottom BSh .... ute: dispoSftl cella 8hllll not h.e:ve Dide slop!'s Itee;>er than

one (1) vertical to three (3) hol'"izootal. A terrace lcn (l0) feet ",ide !Shall
be constr-ucled for .11 elopes_ for every )0 feet of vertical diHance •

• 04 Placeoent .lind cOC?Bctioo of 24 inch v&ste c,;,ve:r ~tabili::ed flue
gas desulfurization solids.

The cover lining shall be compacted to • miDumuc density of 9S percent of the
caxim~m obtained in the &tandard Proctor CoC?8ction Te~t. ASTM D-698 (Hethod
C).

The Itabilized flue gas de~ulfurizstion solids shall be spread. leveled in
layers not exceeding t~elve (12) iocheu in thickness, Dnd compacted using
previously developed, optimized co~paction methods.

I~

-.05 Placement and firm compaction of IS inch eoi1 cover.

The ~terial tc be ueed for thit cove~ Ghsll be a SC type Gail as per the
~nified Soil Classification Syste~. It shall be obtained, in 50 far as
possible, fro~ t~e on site cl~yey sands and shall have DO more thsn ~O percen~

of the =aterial passing the No. 200 oieve in accordance with ASTH D-]]40.

The ~8teri81 shall be spread and leveled in layers not exceeding ,i~ (6)
inches in thickness before cO=?8ction and shall be cOC?8cted to a ~iDi~u~

density of 90 percent of the maxi~= obtained in the modified Pr~toT

COtt?action Test, ASTH I>-:'15.57 (Method C) •

•06
cover.

Placecent, looGe co::::paction, C1nd seeding cf 12 inch final Goil

The 1:lateriel to be used for this cover shall be a ct cateda]" as per the
Unified Soil Classificatio~ System and shall be obtained, in 80 far as
p06sible, from the OD site ,ilty cls:,s. The gradation, =oisture corotent,
liquid licit, and plasticity index shall meet the sace requirement6 4S for
clay liner in Section .s.2.

the
•

The ~terial shall be cO:?Bcted to a Clnl~J~ density of 85 percent of the
IMSxi:t"l.::r:. ob:ained i:, t~a. s .. and.;.rd Pro:tor Co=?a:tion Test, ASrX t>-69.5 (~e:.:-.oc

C). The seediOlg shall ccnfot'ttl to IteQ 164 of the Texas Hi~... ay Depar:.cent
Standard Specification' for Con&truction of Eish...ays. Streets, ~~~ Bridges,
1972.

4.3 De.ate,ed Sludge Solids Ya6te Di,posal Area "
The de ...atered $lucge solids \lute di&?'''al area lahall include five .(5) cells
~ach covering a tvo (2) ecre area to be develo?ed sequentially.

The filling of a cell in the de..,otered oludte 30lids woste disposal area aha11
proceed as follo..,s:

Rl ,.
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.' .

...
".

'.01 CIear1~ 8nd lrubHr,;; liS po" rbasco SpedUC8t10n "Clearir.g am!
Grubbing (HOU-)037-101400) such that the su}grade shall be free of roots,
S[UI:PS, branches. organics or other deleterious 1:3te-daIs \.IMch could
puncture. dSitBge or othcn:ise inhibit the liner from funcUoning properly •

•02 P18cecent of the clay liner as specified in Section 5.3 •

•03 Dumping And spreading of deystcrcd slu~ge solids_

All de"'atered slu<!ge solids ""aste disposal cells shall not have ~lde slopes
steeper thac one (1) verUcnl to three (3) hodzontal. A teH.!ICe ten (10)
feet yide shall be constructed for all slopes for every 30 feet of vertical
C11sta.,:\ce •

Rl

•04 Placement and firm cotlpactlon of 18 Incll solI cover.

!ne material to be used for this cover shall be B SC type soil as per the
Ud!1cd 50j1 Classification System. It shall be obtained, :In so far as
possible. from the on site clayey sands and shall have no more than 40 percent
of the ~ater1al passi~~ the ~o. 200 si~ve in accordanCe ~ith ASTX D-lI~O. The
~ater!Dl shall be spread and leveled in layers not exceecHng six (6) jnches 1n
thickness before co=paction and shall be co~pacted to a ~ini~u~ ~ensity of 90
percent of the maxicuc obtained in the modified Proctor Co=paction Test. AS!X
1>-155) (Method C) •

Rl

• 05
cover.

Placeoent. loose co~paction. and ,eeding of 12 1ech final Gail

•

The waterial to be used for this cover shall ~e 8 CL ~aterial as per the
Unified Soil Oassification'SY6tet:) lind shall be obtained, in so far as
possirle. frat:) the on site silty clays. The gradation. moisture content,
liquid limit, anc plasticity index shall teet the sa=e require~ents as for the
clay liner in Section 5.2.

•

The material shall be cor.pacted to a m1ni~uo density of 85 percent of the _
=axicum obtained 1n the standard Proctor Cocpaction Test. AS~ D-698 (P£thoc
C). The seeclng shall con!OnD to Ite='.16L. of the Texas Bigh'o'ay Departr:::er:t
Standart' Spedfications for Construct1"n of U1£hv8)OS. Streets, anc Bridges,
1972•

5.0

5.1

Cl8Y 1.1 ner

General

A clay liner shall be r~quired for the cells in the ~otto~ ash and star1lized
solids Breas and their runoff ponds, the devatered sludge solids ~aste

d1spos!:l area anG jts runoff .pond. bOO the er:ergency pond. Upon Dppropriate
authori%ation, alternate liner ~aterial cay be used for future cell~ in the
bottotll ash and 5t.abiH %ed DoUds nreas·

6
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'. ..
S.2 &ttO:l Ash and Stllbi li.r.ed Solids Disposal ArClloti

!be clay liner ahall be constructed of ~ateriAl obtained from on-.ite silty
clays in 60 far 81 possible cnd shall be free of muddy material, organic
~atter. rubbish, de~ri. or other unsuitable materials. The gradation of the
z:aterinl shall CO\l515t, of Doil particles .... ith a Itinu:ru::l of 85% pl!l5siog
through a No.4 sieve and minieJo of 55l passing a No. 200 .ieve in ACCOt~a~ce

\lith ASTH D-422 or 0-1140 as designated by the Purchaser. The perceability of
the caterill.l .hall be less thsn 1 x 10-7 cclr.ec. The material's liquid
limit Ghal] be equal to or greater than 30 aod the plasticity index equal to
or greater than 15. The average moisture content for the chy liner ,;:aterial
may vary from an aver:lge of plus three (3) to minut>' three (3) percent fro;:l
optimum at the time of placenent.

The area vhere the liner it> to be placed t>hal1 be prepared by discing or
scarifying to loosen the surface to a depth of tvelve (2) inches Bnd then
co~aC'ted. bloedi.etely after such ~cad lying and coopll:tion. the firs: 1::;.-e=-

_"'-.-01 tnaterial. shall be placed cnd cot::?acted. The clay liner ahall be coqllcred
to ~ ~inimum Dr 95 percent of the maxi~m density obtained in the stan~8=-d

Proctor COt::;laction lest, ASTH D-698 (Method C).

1he clay liner cateTlal Qhall be spread llnd leveled io layers not exceecin b
six (6) inches in thickness before cO~ractin& vith sheepsfoot or ve~befo~t

roller6. The total liner thickness shall be three (3) feet 86 £ho~~ 00 the
drl!~iog6•

•
Should the field perce8~ility test6 on the flue gas de5ulfuri%&::o~ bolies
atabi1i%ed with fly ash yield perceabilities less than 1 x 10-7 c~ per
~oecond, 68io stabili%ed 801ios shall be used for the lining of the reczinit&
cells io. tl-:e bottom ash waste dispo68l area 1 and the entire botto::l ash ~·.a:s:.e

dispo68l area 2.

The nEthod of p18ce~nt and cOC?Bction for the flue gas desulfuri%ntio~

stabilized solids liner nhall be the aace as for the clay liner previously
described in this sectioo.

&1

-Rl

·S.3

The" five (5) cells in the de...c;tered sludge solids \i8ste disposal
hDve a clay liner ceeting the ~aterial, place~Dt. and cocp8ction
cpecified in Sectioo 5~2~

area ~hal 1
requlre~nts

S.4 Runoff Poods

The clay liner for the rUDoff ponds io the botto~ Ash Dnd atabili=ed solids
diop0651 areas, llnd the de~8tered sludge 90lidb ~a6te di8pos~1 creas chsll
ce~t the material. p18ce~nt. Gnd co=p8ction r~quirement& 8S .pecified io
Section 5.2. A-r~ndoo fill ~hall be placed above the clay liner as .b~ on
tb~ de.ign drsviogs.

7
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-5.5 L:ocq;ency Pond

The clay liner for the ecergency pond sh.'Jll also have a thickneu of three 0)
feet end meet all other ~n:erial. pl.'Jceoeot. aDd cO~8ction requireceots
ppecified in Section 5.2. The clay liner ehnll be sloped so as to direct the
leachate to 4 oucp to al10v it, removal from th~ e~r&ency po~d. A rando~

fill 6hall be plated above the clay liner as ahovn on the design cleaviogs.

6.0

6.1 Ceneral

Uork shall include but not oeccosarily be limited to the construction ~nd

~aiotensnce of temporary and per~anent drainage. and 'ediment control for the
solid vasle disposal area. Such vor~ viII involve the construction of
ditches_ dikes. traps. clope drsins, prep.'Jring slopes, co~acting top 60il.
seeding snd fertilizin 6 to as to e~?ly vith this specification and dra~ing

HOU-3031-H-113610SD3. or as directed by the Engineer.

Te~orary control ~easures Ghal! be used to correct conditions ~hich develop
during construction snd filling aDd have not been foreseen during the desi&n
Itnge.

6.2 Bottoe Ash an~ St~bilited Solids Disposal Areas Rl

A percanent drainage systcc: cO:"l&iroting of peripheral ditches Dnd dikes s~all I-
be constructed in the bot toe csh waste disposal nrea. The peripheral ditches Rl

_ shall serve to convey all ru~off, fro~ the finishe~ reclai=ed cells and all
other cells which Gre neither being developed nor filled, to the area's
natural runoff systec. The ditches. dikes, uillin& buies, cntch basins and

-- drop structures shall be as sho.... n on tho: desip dravings.

The aree. 's notural runoff aysteIt, L)"nn Creek, Ghall be rerouted to the
di~nsion6 4nd elevations shovn on the design drBvings.

!he runoff from the cell ~hich is at any poiDt being filled and fro~ the cell
~einb cleared 8n~ br~~bed 'hall be dirEcted to dikes within the dispOSal area,
vhich .hall be in turn co~veyecl to a pipe runr.ic& along the area haul road a~c

discharging to the area', r~off po~c. The ai%e and type of pipe 5h~ll be as
ahovn on the design dra~icgs.

As an area i5 filled and covered the dr~inQge cy'teQ ;hall be re-routed so as
to di6charg: into the periphcul ditch system.

Maintenance ;hall be provided Qs'aeeded for both the permanent Qnd temporary
cHteh ~)"tet:S.

AI COOltruction of the cpll rowe proceeds to~ard5 the arc3" ruooff pond, the
tecporary drainage 'y&tec ohall aequentially be routed tavarda the pipe by
providiog ioleta ot the oe~ loc~tion nnd relocating pipe sections 4' required.

G

•
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Tne seeded reclaimed cella shall have two sides sloped nt A I pertent grade to
·[om a ridge running along the middle of the cell fro;D east to Vest and
nlloving the 8urfsc~ runoff to be conducted via ditches on the edge to the
peI1llanent peripheral ditch.

7.0 Haul Roads

",

The IlIsin haul road thru the bottom llsh \Jaste dlspos.31 area 1 shall be sn
unsurfaced type, two lane, all weather, 42 feet right-of-way width designed
for 85 ton truck capacity. The preli~lnary construction of these roads shall
use native so!] and be adequate to allov satisfactory passage for vehicles
hauling materials'to the cell being filled. Should the testing of the
Gtab1l1z:~d fhe gas solids, as outlined in'Section 8.2, yield satisfactory
structural properties, the stabili%cd flue gas solids shall be used 1n
completing, the construction of the haul road 1n area 1. and the entire area 2
haul road to the grades shovn on the design draYings.

The spurs leading fr~ the main haul road to the various disposal cell~ within
__ the area &hall be constructed as needed. As a particular cell is being filled

the road 6pur v.1thin the cell viII be constantly raised and continuous
~aintenance of this road shall be provided by the on-site spreading equipment
to ensure the satisfactory passage of the hauling trucks. A turn-around area
shall be providec at the end of the spur. Once a cell is filled ~he haul roa~

6hsll be covered snd seeded as 6pecified In Sections 4.2.05 and 4.2.06.

Periodic calntenance of these roads shall be p~rforoed so as to pe~it nor=al
vehicular use at all tices snd shall include dust control.

8.0

8.1 "

Testir.g

Liner Testing

Field control testing of densities and ~oisture contents sha!l be conducted as
the work progresses to assure that required densities, moisture contents And
any other restrictions outlined 1n this &pecificatlon are being achieved.

For the lining material in the botto~ ash vaste disposal area. one (1) density
8~d r.c!stu=c tcst shall be ~ad~ for every 40,000 square feet of cO~~Gcted fill
area. ho~evcr. at least one (I) density test shall be cade for eyeD' area less
than 40,000 fEet pla:ed in ODe day.

For the lining material In the runoff ponds, emergency pond and del.latered
sludge solids waste disposal nrea 8 minicu= of one (1) density an~ moisture
test shall be eade for every 10,000 square feet of cocpacted fill area •.

8.2 Stabilized Sludge Testing

Varioug laboratory testing including grain size, liquid li01t, plasticity
index, water content, density, cOt:lpactioo, tHrength and permeability shall be
conducted on the flue gas de&ulfurization solids stabili%ed uith fly a~h.

These tests shall be conducted 4t 0, I, 3, 7, 14 and 28 d3ys folloving the
otabili~atlon process. Che~ic~l analyses shall al~o be perforced [0= total
~lkallnity. total dissolved Dol ids, alk~linity (phenolphthalein and cethyl
orange) •. calciuo, cagneg1u~. ~ulfates and sulfides.
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Once the r~5ultG of the mllteriDl'. ctructural properties arc 3VAillible. the
Engineer viII detercine whether the 'tabilize~ sludge can be used 8& a line~

and the optimum tice peri?d for placing it followiog the ,t~bilizsti~n process.

The in aitu perceability of the ctabilized sludge aod the Co~p8ction

characteristics of the ash waste shsll then be tested by selecting a 'quafe
Area in the: first ash disposal cell of approxit::.ately 100 feet by 100 feet. A
five (5) foot layer of the stahi lized sludge shall be placed and disposal of
8Dh continued. \."'hen the test portion i5 nearly filled. borings shall he
drilled sod undisturbed D8~le, obtained to test the co~paction

c.hllrl!lcteriuico of the ash vaste. Piezocctct'G shall then he installed at the
depth of the stabilited .ludge and field perceabi1ity teHs c.onducted. The
r~sults of field and lnb perceability shnl1 be c.o~pared.

Additional testing ~y be required ot the discretio~ of the Ovner Dr Engineer.

9.0 Crou~:~ater Ho~itorinb System

A groundwater QOnitoring system Dh~ll be installed in the vicinity of the
dewatered sludge solids waste dispos~l cells .0 8S to ~o~?ly with Texas
~partment of ~ater Resocrces ~EU18tions (Ground~ater Monitoring
156.22.12.001-.005, Texas Adc:i.nist.rati\'e Code Sections 335.191-.195),

Three Clonitoring veIls hydraulically dC'\.Tl&ndient and one conitorin& vell
hydraulically upg=sdie~t ,hall be installed neb. the bo~ndary of the area
perimeter to the depth of the upperm~~t aquifer." In case the uppercost
aquifer is not found within a 50 foot depth, the ~ell shall be installed at ~

SO foot depth ..

A program shall be i~leoented to obt~in and ~nslrze .aeples froe the
installed grounC\.-ater corritoring syHe:: •

•
All ~onitoriog wells shall be sampled and the "mples analy,ed to establish
troundwater quality cnd to determine groundwater coatacin.tion on a quarterly
basis.

•

Rl

!he p2ra~ter5 to be est.~liahed during the Qnalysis ,holl ~eet the
requi:reQe1'!t6 of the Texas Depllrtcent of Vater Rel>ources Ret"'..:1ation ••

Monthly water ~~les ahall be collected nt lesst 12 =onths prior to the
initiation of disposlI.l operll.tiona and analy,ed to establish baseline
conditions against which to compare oubsequent 6amplel ob:sined during the
operational life of the cell.

10.0 Soil Bearing foundations
,.

Areas where foundations for building, and other ;trllctures lOIre to be located
ohall be cleared ond gru~hed 65 per Ebasco '. Specification, "Clearing and
Crubbing" (HOU-J037-l01400) to the grade Dhowa 00 tile drs .... ings, Q;nd "5

required to pennit placement of concrete found.:ltionl: end conduito.

10
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Any existing unsuitable eoi18 .uch ~8 ~oft clays or loose tands shall be
removed and replaced ~ith either site sand fill or aelect s~nd fill 8S per
Ebasco's Specification ''Excavation, B..1ckfill, Filling A.'1d Grading"
(HOU-3037-102401). This Q.'lterisl ohall then be COl:l?<Jcled to meet the
require~ent8 of the previou,ly Qentioned specification. ~'1y other clays
encountered on ~hi~h foundations are to be placed Ghall be removed to n depth
of two (2) feet, replaced ~ith either iI site aand fill or select IDnd fill and
cocpacted. The Engineer shall inspect the botto~ of the excavation prior to
backfilling 80d co~raction •

. :...

The .llov~ble besring capacity ahall Dot exceed tvo (2) tons per cqusre foot.
The requirements for 80il bearins foundations can be upgraded by the Enbineer.

'. ...- '. ,... -

..

•

Rl
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Monitoring Well Locations

Limestone Power Plant
NRG Energy



MW-4

MW-5



7.a) Observation Well
• The groundwater monitoring program at Limestone is 

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

• Historical water level measurements from MW-4 located 
immediately down gradient from the ST-18 reported no 
significant increase in the water elevation. 
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CDC-l
SITE IMPROVEMENTS

1. 0 SITE IMPROVEMENTS

1.1 General Plant Description

Project Identification
No. HQU-3037-101200

Revision No. Rl

•
The plant site 1s located 1n Limestone County, Texas. approximately
130 miles ~1 of Houston. It is a two unit installation for the
Limestone Electric Generating Station of the Houston Lighting &
Power Company.

The plant grade for this site is established at 450.0 feet above
sea level. The ground level and contours in the vicinity of the
plant site are shown on U.S. Geological Survey Map (Farrar. Texas
Quad Sheet) with the scale of 1:24000. The site is underlain by
the Calvert Bluff Formation of the Wilcox Group. This formation
consists primarily of fine grained alluvial sediments ranring from
medium sand to clay.

A well water system provides cycle makeup and supply for the potable
water system. Wells are provided by HL&P. Cooling to~er makeup is
pumped with Lake Limestone. located approximately seven miles a~ay

by pipeline to the plant.

Lignite fuel is delivered to the plant from the mine area by overland
conveyor. Provisions will also be designed for future truck delivery.

On site storage of bottom ash and scrubber slugde is provided. Ash
pond and stabilized sludge areas are designed for a 35 year ultimate
storage capacity including dikes and staged development per the
requirements of CDC-13.

1. 2 Site Plan

a) Site Plan drawing M-I01609 is developed by Civil in concert with
Project's development of the Enlarged Site and Plot Plans described
below. This Site Plan drawing shows the overall site including
the following at a scale of 1"-800':

Property acquisition line
- Contour lines (topography)
- Location of make-up (M-U) Water Intake at Lake Limestone
- Routing of the M-U water pipe line from Lake Limestone to

plant
- Transmission Line Routing
- Location of Northerly limits of lignite deposits
- Routing and interface point between plant and mainline for

railroad

1
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CDC-l
SITE IMPROVEMEh"TS

1.0 SITE IMPROVEMENTS (Cont'd)

1.2 Site Plan (Cont~d)

Project Identification
No. HOU-3037-101200

Revision No. Rl

,

b) Enlarged Site Plan - Plant area drawing H-001600 developed
by Projects covers the main arrangement features for areas
of proximity to the main plant and includes the following at
a scale of 1"-600':

- Property limits
- Wind Rose
- Overall plant arrangement
- True North & Texas Grid North
- Coordinates of Plant Reference Lines & Base Lines
- General location of plant buildings, liquid storage

areas, cooling towers, lignite storage piles and
waste disposal areas.

1.3 Plot Plan

The plot plan drawing M-001601 developed by Projects shows the
plant layout within the confines of the property lines to a
larger scale and in greater detail than the site plan drawings.
The plot drawing includes:

- A scale of 1"-100'. shmdng a more prominent plan of the
plan complex including all components and buildings and
their relation to each other

- Space to be allocated for future use in the vicinity of
the new plant

- Access roads and railroads in the vicinity of the plant
- Grid coordinates of the steam generator and turbine
- Tie-in to column line locations of the main structures

with the site coordinates
- Circulating water and make-up water piping in the cooling

tower and main plant vicinity
- Lignite storage and handling facilities
- Limestone unloading, storage and handling facilities
- Solid waste handling and disposal facilities

2
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SITE lllPROV'EMEN'I'S

Projl Identification
No. HDU-3037-101200

Revision No.. Rl

I 1.0 SITE IMPROVEMENrS (Cont'd)

1.4 General Improvements

•General improvements to the plant site include the work of
clearing, grubbing, excavation, backfilling, grading, drainage,
and erosion and' sediment control. Also included are the con­
struction of access roads, railroads, walks. parking facilities,
dams, dikes, embankments, and foundation preparation. The site
plan and plot plan drawings described above, provide the basis for IRl
developing the requirements and extent of the site improvement work.

2.0 DESIGN BASIS

2.1 Clearing and Grubbing

"Clearing" includes the cutting of all trees to within one (1)
foot of the groundline and the disposal of the trees. limbs,
branches. slash, deadfalls. wood fencing, wood structures and
other debris or encumberences present in the areas to be cleared
that are free to float. "Clearing and grubbing" includes the
complete removal and disposal of all standing trees including
their root systems, all brush, bushes, shrubs, stumps, vines,
and their root systems, logs, trees cut by others, wood fen­
cing, wood structures, debris rubbish or encumberences that are
free to float.

The clearing and grubbing drawing shows the exact limits for
"clearingll, and "clearing and grubbing". based on the site and
plot plans and on construction requirements.

Clearing and grubbing must comply with all Federal and State laws
and local ordinances including those concerning disposal of
materials. Erosion and sediment control is provided.

2.2 Excavation and Backfill

The work of excavation, backfill, fi lling and grading includes:

a) the removal and storage or disposal of all earth. sand. gra­
vel, rock, boulders, debris and other materials at stockpile
locations or in spoil areas;

b) erecting and maintaining substantial barricades around ex­
cavations where required for safety;

c) backfilling of all unauthorized overexcavations

d) care and removal of all surface water, rainwater and ground­
water seeping or flowing into the excavations by means of
ditching. damming, pumping or other suitable means;

3
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CDC-l
SITE IMPROVEMENTS

2.0 DESIGN BASIS (Cont'd)

Proj, Identification
No. HOU-3037-101200

Revision No. Rl

2.2 Excavation and Backfill (Cont'd) •
e} the foundation preparation in advance of concrete place­

ment under.the plant structures.

Equipment and services shall comply with all Federal and State laws,
EPA requirements, and local ordinances. In addition. require-
ments are established for meeting or adhering to specified
"Standard Specification" or "Tentative Specifications" of the
American Society for Testing and Materials (ASTM). These in·
elude standards for the classification of soils as well 10-
place and laboratory density testing of soils.

The location and extent of the work to be done is illustrated
on the appropriate excavation and backfill drawings.

2.3 Dewatering

The operation and maintenance of a temporary dewatering system
is the contractor's responsibility if dewatering is required
by the excavation and backfill requirements for this site. The
general purpose of a dewatering system is to lower and control
ground water levels and hydrostatic pressures to permit all ex­
cavation and construction to be performed in the dry.

2.4 Erosion and Sediment Control

Erosion and sediment control will be provided to limit the quan­
tity and rate of discharge of turbid water into the strewms and
waterways at the site.

Permanent erosion control features are incorporated into the pro­
ject at the start of construction. Temporary control measures
are used to control erosion and sediment discharges that develop
during normal construction practices but are not associated with
permanent control features of the project.

2.5 Embankments. Dams. Dikes & Channels

The design of embankments, dams, dikes and channels for this
plant is a function of site topography and soil characteristics.
Stripping and preparation of embankment foundations and the
placement of embankment material are described in the specifi­
cations and on the drawings.

4
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CDC-I
SITE IMPROVEMENTS

2.0 DESIGN BASIS (Gont'd)

Prajl ,Identification
No. HOU-3037-101200

Revision No. Rl

2.5 Embankments, Dams. Dikes, & Channels (Cont'd) I

Fill material and placement techniques are established based
an site conditions and structural requirements. Out·off trench­
es are provided if applicable. Backfilling of impervious mat­
erial is provided for if required.

Slope protection is provided on faces of all embankments, dams,
dikes, and channels for protection of slopes against the action
of wind, wave and erosion.

2.6 Plant Roads. Bridges. Walks, Parking

Roads are provided for plant access and construction access.
A plant loop system of roads is provided around the main plant
buildings. Access roads are provided to the major outlying
structures such as the coal handling system, bottom ash pond,
stabilized sludge area, circulating water system structures
and other facilities. Walks adjacent to buildings are provided
to serve the outside equipment.

Bridges or culverts are provided as necessary for access roads
where the roads cross water or drainage facilities.

Adequate parking facilities for the operating staff, visitor6,
and other employees are provided, as required, in such areas as
adjacent to the gate house, the service building, the coal
crusher house, the coal unloading station as well as the control
building.

The access roads and all loop roads for the plant are designed
for H-20 truck loading in accordance with AASHTO standards and
Ebasco design guides. Grades are limited to 6% maKimum. Length
of vertical curves are limited to 50 feet minimum. Horizontal
curves are limited to centerline radii to 40 feet minimum.

2.7 Railroads

Permanent railroad tracks are provided from the existing main
rail line to the plant area for delivery oftignite, limestone,
materials. and equipment. Within the plant area. sidings are
provided for lignite and limestone delivery stabilized sludge
removal, maintenance and equipment delivery, service to light
oil tanks and liquid chlorination tanks with the necessary by­
pass and cross-over tracks. Refer to Plot Plan Drawing No.
HOU-3037-M-OOI601.

5
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COC-l
SITE IMPROVDlENIS

2.0 DESIGN BASIS (Cont'd)

2.7 RaUroads (Contld)

rL Jc ~ _

Revision No. Rl

Railroad lines are designed in accordance with AREA standards and
Ebasco design guides. Grades are limited to 1% enteri~ and 1.5%
exiting the plant and curves are limited to a minimum radii of
410 feet unless.local railroad criteria stipulate otherwise.

2.8 Drainage

The plant area is provided with two isolated drainage systems to
handle contaminated and uncontaminated water. The contaminated
drainage system handles liquid discharges from equipment and
storage areas which might be contaminated with oil andlor chemicals.
The uncontaminated drainage system provides for safe discharge of
uncontaminated storm water.

Diversion ditches are provided around the bottom ash pond, the
stabilized sludge area, and the main plant area to provide for
safe dissipation of storm water from surrounding areas. The main
plant area is also provided with a storm drainage system. No pro­
vision will be made to spill any water from the bottom ash impound­
ment during the operational life of the plant. Prior to abandonment
of the bottom ash pond, after 35 years of operation, the bottom ash
will be covered with top soil and seeded, and a spillway structure
constructed to accommodate runoff after the recycling of water ceases.
However, during the operational life of the pond an emergency over­
flow device will be provided to ensure structural stability of the
embankment. This emergency overflow provision is designed to prevent
overtopping due to a more severe rainfall intensity event than called
for by operational design requirements.

The rainfall intensity for the plant area is based on a 25 year, 24
hour storm as defined in Weather Bureau Technical Paper No. 40.
Emergency spillways for structures other than the bottom ash pond
are designed for a more severe rainfall, 50 year, 24 hour storm. The
"rational method" as outlined in Ebasco design guide is used for es­
timating runoff.

The storm drain lines are designed to run 75 percent full. The flow
velocity in the storm drain lines is set for a maximum of 8 feet per
second and a minimum of 3 feet per second. Catch basins or manholes
are provided at changes in alignment or grade, at drain line junctions,
and located so as not to exceed 300 feet.

Drainage ditches have a minimum slope of 0.002.

2.9 Fencing

Security fencing is provided around the main plant area and substation
as shown on the Plot Plan. The perimeters of the plant area, the
electrical substation, the ash pond, and stabilized sludge areas are
provided with an 8 foot high chain link security fence with barbed
wire arms. Gates for access are provided at roads, railroads, and
walkways.

6
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CDC-1
SITE IMPROVEMENrS

3.0 CONSTRUCTION FEATURES

PrOjE Identification
No. HOU-3037-101200

Revision No. Rl

3.1 Clearing and Grubbing
I

All " c l earingll. and "clearing and grubbing". and handling of
debris proceeds-in a manner that avoids interference with other
work in progress. Extreme care is taken to preserve and avoid
damage to trees, shrubs and other vegetative cover in areas
outside the limits defined on the drawings. Any practical means
for performing the work may be employed including such equip~

ment as tractors and chains, bulldozers with brush hooks or
rakes or ax and chain saw. Products of the "clearing't , and
"clearing Bnd grubbing" work are completely and immediately
disposed of. Adequate equipment and personnel for fire pre­
vention and control are provided. All grubbing holes and de­
pressions are backfilled, compacted and graded to conform to
the surrounding ground contours.

3.2 Excavation and Backfill

All excavation is made in the order of progress required by the
construction program. During the course of all excavation work,
extreme care is exercised to preserve and avoid damage to trees,
shrubs and all other vegetation which does not directly hamper
work progress. Only approved access roads are used. The dis­
charge into natural streams or ponds of gasoline, oil or any
other waste material is prohibited.

Insofar as it is practiciable, all suitable materials resulting
from open-cut excavations shall be used for permanent construc­
tion. All waste or excess material is disposed of in a manner
which will avoid the necessity of rehandling or the interference
with other work.

The bottom excavations will be proof rolled prior to the initi­
ation of backfill operations. The placement and compaction pro­
cedure of the various types of fill will be established to yield
the required in-place densities. The backfill is compacted to a
minimum of 95 percent of the maximum density obtained in the
Modified Proctor Compaction Test (ASTM D-1557, Method C).

Control tests of densities and moisture contents will be made
as the work progresses to assure that required densities and
moisture content are being achieved. The soils control program
assures that all controlled backfills comply with design require­
ments and specifications.

The soils control activities are performed primarily in four areas
of the project. These four major areas are the borrow areas,
stockpile area, the construction area and the soils in laboratory.
The activities performed in each of these areas are integrated
in accordance with the specifications. Records are maintained
to provide quality assurance for the complete soils control pro­
gram.

7
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CDC-l
SITE IMPROVEMENrS

3.0 CONSTRUCTION FEATURES (Cont'd)

3.3 Dewatering

Proj Identification
No. HOU-3037-101200

Revision No. Rl

,
The dewatering system, if required for construction. shall
achieve the fo~lowing:

a) minimize the disturbance to the foundation soils in the
vicinity of the wells;

b) the wells, screens, filters and pumps are surged and deve­
loped such that fines or sands being removed for the entire
system are minimized; and

c) upon completion of the dewatering requirements, the wells
shall be completely grouted.

Observation wells (piezometers) are provided to monitor the
elevation of the ground water and piezometric water levels con­
tinuously during operations. Provision for emergency flooding
of excavations is required.

3.4 Erosion and Sediment Control

Every effort is made to minimize erosion from excavation and
embankment construction operation by:

a) the construction of temporary berms, dikes and diversion
ditches;

b) limiting the disturbance of natural areas to the absolute
minimum required;

c) implementing measures of erosion control described in the
EPA publications EPA-R2-72-0l5 and EPA-625l3-76-003 (See
References); and

d) sequencing of excavation and embankment construction to
maintain natural traps on eroded material.

All slopes freshly excavated and shaped are raked along the
contour lines. Slopes not shaped to final grade are also
raked across the slopes if they are to be exposed for more
than 24 hours. Slopes shaped to the final grade, as well as
all disturbed areas to remain exposed during a period of criti­
cal erosion, are immediately protected by seeding and mulching.

3.5 Embankments, Dams. Dikes & Channels

Protection against flooding from storms and large flows in washes
is provided for.
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Pro t Identification
No ...JU-3037-101200

Revision No. Rl

3.5 Embankments. Dams. Dikes & Channels •
All soft or unstable material shall be excavated to establish a
stable foundation. Upon completion of excavation and initial
preparation the foundations will be inspected and mapped.

Operations affecting the materials and installation of the
embankment dikes will be subject to quality assurance surveillance.

3.6 Plant Roads, Bridges. Walks. Parking

The main access roads are 24 feet wide with 6 foot wide shoulders.
The plant loop roads and other access roads are 20 feet wide with
4 foot wide shoulders. The roads are built of reinforced con­
crete on a base of stabilized local soil. The base consists
of a 6 inch base coarse of crushed aggregate on compacted and
rolled subgrade. The roads are crowned approximately 2 inches for
drainage.

Concrete and/or crushed stone walks 5 feet wide are provided in
the vicinity of the building and equipment outside the main plant.
The parking areas are surfaced with reinforced concrete.

3.7 Railroads

The railroads is constructed of crushed stone ballast 10 inches
thick placed beneath the ties on the well compacted and rolled
subgrade. The ties for the railroad track support are 6 inch
x 8 inch x 8 feet - 6 inch wood treated by creosote petroleum
solution. Track for all railroads are 115 pound AREA rail.

3.8 Drainage

All storm water runoff from within the coal storage and reclaimer
area is drained to the contaminated waste water basin.

Concrete pits with grating are provided at the main and auxiliary
transformers of sufficient capacity to retain all transformer oil.
All storm water runoff collected in these pits is conveyed to the
contaminated drainage system.

Concrete pipe is used for all storm drain lines. Unreinforced
concrete pipe is used for drain lines up to 10 inches in diameter.
Reinforced concrete pipe is used for drain lines 12 inches and
over.
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Revision No. Rl

3.9 Fencing

Fabric and framing are of galvanized
accordance with industry standards.
maximum of 10 feet on centers. Pull
installed as required.

•
steel and are installed in
Line posts are spaced a
posts and gate posts are

4.0 REFERENCES

4.1 Codes and Standards

Equipment, services, material fabrication and testing will con·
form strictly to codes. specifications and standards as indi­
cated. In general, the latest revision of the following codes
and standards apply:

a) Occupational Safety and Health Standards, OSHA Regulation
29 CFR Part 1910 (November 7 1978)·• •

b) American Society for Testing Materials - ASTM

c) American Concrete Institute (ACt) 318 "Building Code Re·
quirements for Reinforced Concrete."

4.2 Guides and Criteria

Weather Bureau Technical Paper No. 40.

Ebasco Concrete • Hydraulic Design Guide.

Ebasco CDC-2, "Site Investigation, Excavation and Foundation
Design Parameters". Project Identification No. HOU~3037-l02200.

EPA·R2-n·015, "Guideline for Erosion and Sediment Control
Planning and Implementatiorr', August 1972.

EPA-625l3-76-003, "Erosion and Sediment Control Surface Mining
in the Eastern U.S., Volume land 2", October 1976.

4.3 Ebasco Specifications

"Clearing and Grubbing", Project Identification No. HOU·3037-101400

IISubsurface Investigation & Drillingll
, Project Identification

No. HOU-3037-102400

"Excavation & Backfillll
, Project Identification No. HOU-3037-l02401

"Embankments, Dams, Dikes & Channelsll
, Project Identification

No. HOU-3037-102408
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4.4 Reference Drawings

!'ToJect. .Loent:l. :n.Cd LJ.VU

No. J -3037-101200

Revision No. Rl

Enlarged Site Plan - Plant Area

Plot Plan

Grading

Drainage

Paving Plan

Plant Roads

Railroads & Unloading Areas

Erosion & Sediment Control, Plans & Sect.

Erosion & Sediment Control, Settling Pond

Erosion & Sediment Control. Inlet & Discharge
Site Plan

Holding Basin Area Roads, Grading & Drainage

Holding Basin Infl. & Distrib. Strue. M & R

Holding Basin Area Excavation Plan

Coal Pile Seepage Control

Foundation Investigation - Profiles

Boring Plan

Excavation & Backfill

Manholes &Trenches
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Above Ground Impoundment 
 Surveillance procedure 

 
 
 
Subject:  DSDA/ST-18 Impoundments 
 
 

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

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

 
2.0 Definitions 
 

2.1 Automatic Level Control: Level will be controlled by a 
pair of floats, which, when the local controls are in 
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the “on” position, the floats will dictate whether a 
start/stop signal is sent to the sump pumps according 
to CWD L13868.  

 
 2.2 Manual Level Control: Level will be controlled by 

operator manually starting/stopping pump at a local 
control station.  

 
3.0 Responsibilities 
 

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

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

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

 
 
4.0 Location 
 

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

5.1 Must have a minimum level of 2 ft to start. 
5.2 Discharge valve must be open for manual/auto operation. 
5.3 Check that pumps are lined up to thickener that is in 

service. 
5.4 Check breakers to make sure equipment is not tagged and 

breaker is ready. 
 
6.0 Materials Required 
 

6.1 All required PPE. 

 

7.0 Procedures 
 

7.1 Manual Operation 
 

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

7.1.2  Start either “A” or “B” sump pump from local 
station. 
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7.1.3  Check level periodically (as frequent as every 

two hours, when levels are either within the 2 
ft freeboard or 3 ft from bottom of pond) to 
determine if another pump needs to be put in 
service. If level is above 10 ft (from bottom of 
pond), both pumps should be in service. 

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

 
7.2 Automatic Operation 
 

7.2.1 Make sure both pumps are in the “on” position at 
the local control panel. 

7.2.2 Pump “B” will start at ~7 ft and stop at ~4 ft. 
7.2.3 Pump “A” will start at ~4 ft and stop at ~1 ft. 

 
8.0 Review and Training 

 
9.1 This procedure shall be reviewed annually. 

 
9.0 References 
  

9.1 CWD – L13868 
 
 
 
 











 
 

 
 
 

Emergency Action Plan 
 
 
 
Subject:  DSDA/ST-18 Impoundments 
 
 

 
Extended Rainfall Events 
 

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

 
Impoundment Failure 

 
 In the event of a potential catastrophic dam failure, plant staff will contact the 

operations supervisor on shift. The operations supervisor will initiate the Internal 
Notification procedure outlined in the Spill Prevention, Control, and Countermeasure 
Plan for the Limestone Electric Generating Station, page 2.2. 
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Site Name: Limestone Generating Station Date: February 22, 2011 

Unit Name: ST 18 Operator's Name: NRG Texas LLC. 

Unit I.D.: N/A Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Kyle Shepard & Andy Cueto 

 

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

 Yes No  Yes No 

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

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

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

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

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

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

N/A N/A       Is water exiting outlet flowing clear?  N/A 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)?  

N/A N/A      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 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? N/A N/A       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 N/A 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. LARGEST DIAMETER OF TREE GROWING IS APPROXIMATELY 2 INCHES. 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit TX0082651 INSPECTOR  

Date  

Impoundment Name ST 18 

Impoundment Company NRG Texas LLC. 
EPA Region REGION 6 

State Agency 

(Field Office) Address 
1445 Ross Ave. 

Dallas, TX 75202-2750 

Name of Impoundment ST 18 

(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: STORM WATER STORAGE 

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

Distance from the impoundment: N/A 

Location: 

Latitude   Degrees  Minutes  Seconds N 

Longitude   Degrees  Minutes  Seconds W 

State  County  

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency?  
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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: 

UPON VISUAL INSPECTION, THERE WAS NO SIGHT OF ANY POSSIBLE BREACHING OR 

OVERTOPPING OF THIS IMPOUNDMENT. 
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CONFIGURATION: 

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft)  Embankment Material IN-SITU SOIL 

Pool Area (ac)   Liner CLAY ±3 FEET THICK 

Current Freeboard (ft)  Liner Permeability ±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): 

 

PUMP SYSTEM 

The Impoundment was Designed By EBASCO  
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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.   

 NO 

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

the foundation preparation?  

YES 

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

or patchwork on the dikes?  

NO 
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Site Name: Limestone Generating Station Date: February 22, 2011 

Unit Name: DSDA Operator's Name: NRG Texas LLC. 

Unit I.D.: 003 Hazard Potential Classification: High  Significant  Low  

Inspector's Name: Kyle Shepard & Andy Cueto 

 

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

 Yes No  Yes No 

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

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

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

4. Open channel spillway elevation (operator records)?  N/A N/A       Is water entering inlet, but not exiting outlet?  N/A N/A 

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

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

X        Is water exiting outlet flowing clear?  N/A 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)?  

N/A N/A      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 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? N/A N/A       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 N/A 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 
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Coal Combustion Waste (CCW) 

Impoundment Inspection 

Impoundment NPDES Permit TX0082651 INSPECTOR  

Date  

Impoundment Name DSDA UNIT NO. 003 

Impoundment Company NRG Texas LLC. 
EPA Region REGION 6 

State Agency 

(Field Office) Address 

1445 Ross Ave. 

Dallas, TX 75202-2750 

Name of Impoundment DSDA UNIT NO. 003 

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

 

New         Update     

  Yes No 

Is impoundment currently under construction?   

Is water or ccw currently being pumped into the impoundment?   

IMPOUNDMENT FUNCTION: PROCESS POND 

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

Distance from the impoundment: N/A 

Location: 

Latitude   Degrees  Minutes  Seconds N 

Longitude   Degrees  Minutes  Seconds W 

State  County  

  Yes No 

Does a state agency regulate this impoundment?     

If So Which State Agency?  
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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: 

UPON VISUAL INSPECTION, THERE WAS NO SIGHT OF ANY POSSIBLE BREACHING OR 

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

 
 

  Cross-Valley     Side-Hill     Diked 

  Incised (form completion optional)    Combination Incised/Diked 

 

Embankment Height (ft) 24 Embankment Material IN-SITU SOIL 

Pool Area (ac)  20.84 Liner CLAY ±3 FEET THICK 

Current Freeboard (ft) 2 Liner Permeability ±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 EBASCO  
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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.   

 NO 

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

the foundation preparation?  

YES 

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

or patchwork on the dikes?  

NO 
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Available Information Checklist 
Coal Combustion Residuals Impoundment (CCRI) Dam 

ITEM DESCRIPTION 
PROVIDED BY UTILITY 

YES NO N/A 

1. Descriptive Information:     

     a) Impoundment Capacity (Normal & Max)    

     b) Impoundment Surface Area    

      c) Hazard Classification    

      d) Freeboard (Normal & Min)    

      e) Maximum Dam Height    

       f) Dam Crest Elevation    

       g) Crest Width    

       h) Upstream Slope Inclination    

       i) Downstream Slope Inclination    

       j) Spillway Type, Size, & Crest Elevation    

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

        l) Historical Maximum Pond Elevation    

      m) Year Built    

       n) Design Life    

       o) Specific Wastes Permitted in Impoundment    

       p) Other (describe)    

    

2. Regional Map showing CCWI & schools,  hospitals, etc. w/i 5 mi downgradient    

    

3. Management Unit Dwgs:     

     a) Plans     

     b) Sections     

     c) Elevations    

     d) Other (describe)    

    

4. Design Information:     

    a) Name of Designer of Record    

   b) Design Assumptions    

    c) Design Analyses (Including Hydrologic/Hydraulic & Slope Stability Analyses    

acueto
Typewritten Text
NRG Limestone

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text
x

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text
(assumptions & specs)

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text

acueto
Typewritten Text
(EBASCO)

acueto
Typewritten Text



 

Page 2 of 3 

 

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

ITEM DESCRIPTION 
PROVIDED BY UTILITY 

YES NO N/A 

    d) Spillway Design Flood or Design Basis    

    e) Slope Stability Factors of Safety    

     f) Design Soil Properties and Parameters    

     g) Other (describe)    

    

5. Permits:    

    a) NPDES?                                                               Number?    

   b) Dam Safety - Operating Permit?                    Number?    

    c) Other (describe)    

    

6. Subsurface Information:     

    a) Geology    

    b) Geotechnical Report    

    c) Test Boring Logs    

    d) Subsurface Profiles    

    f) Other (describe)    

    

7. Monitoring Information:     

    a) Observation Wells/Piezometer Readings    

    b) Seepage Readings    

    c) Settlement Readings    

    d) Alignment Readings    

    e) Inclinometer Readings    

    f) Time vs Reading Graphs    

    g) Other (describe)    

    

8. Instrumentation Dwgs:      

    a) Location Plan    

    b) Section Views    

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

ITEM DESCRIPTION 
PROVIDED BY UTILITY 

YES NO N/A 

9. Operation, Maintenance, & Surveillance:     

    a) Operating Procedures    

    b) Maintenance Procedures    

    c) Inspection Procedures    

    d) Third Party Inspection Reports    

    e) Other (describe)    

                                                              

10. Miscellaneous:    

    a) Construction Documentation/Foundation Prep    

    b) Spills or Releases    

    c) Repairs    

    d) Inundation Map    

    e) Other (describe)    
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All data is to be furnished on CD to Dewberry by the end of 15 March 2011.
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Available Information Checklist - Addendum 

Coal Combustion Residuals Impoundment (CCRI) Dam 

ITEM DESCRIPTION 
PROVIDED BY UTILITY 

YES NO N/A 

11. Coal Combustion Residuals Handling Equipment Train:     

     a) Fly Ash     

• Generation & Collection Methods; Equipment    

• Transport to Storage Methods; Equipment; Containment Methods    

• Storage Methods; Equipment; Containment Methods    

• Transport to Disposition Methods; Equipment; Containment Methods    

       b) Bottom Ash    

• Generation & Collection Methods; Equipment    

• Transport to Storage Methods; Equipment; Containment Methods    

• Storage Methods; Equipment; Containment Methods    

• Transport to Disposition Methods; Equipment; Containment Methods    

       c) Boiler Slag    

• Generation & Collection Methods; Equipment    

• Transport to Storage Methods; Equipment; Containment Methods    

• Storage Methods; Equipment; Containment Methods    

• Transport to Disposition Methods; Equipment; Containment Methods    

       d) Flue Gas Desulfurization Sludge    

• Generation & Collection Methods; Equipment    

• Transport to Storage Methods; Equipment; Containment Methods    

• Storage Methods; Equipment; Containment Methods    

• Transport to Disposition Methods; Equipment; Containment Methods    
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Fly Ash, Bottom Ash, Boiler Slag and FGDS are all commercially sold for beneficial reuse. 
1. Fly Ash is pneumatically conveyed to hard stand then picked up via truck by 3rd party.
2. Bottom Ash and Boiler Slag are wet conveyed via conduit to conic dewaterers and then for the most part sold to 3rd party who trucks the residue out.  Remainder is is conveyed via truck to onsite landfill.
3. FGD Sludge is wet conveyed to dewatering units (belt presses, and centrifuges) then sold as gypsum. Remainder is is conveyed via truck to onsite landfill. 
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