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1.0 PURPOSE 

AES Indiana’s Petersburg Generating Station (“Petersburg” or the “Station”) has an existing coal combustion 

residual (CCR) landfill (“Petersburg Landfill”) that is regulated by U.S. Environmental Protection Agency’s 

“Standards for the Disposal of Coal Combustion Residuals in Landfills and Surface Impoundments,” 40 CFR 

Part 257 Subpart D, also referred to herein as the “Federal CCR Rule.” In accordance with 40 CFR 

257.81(c)(1), this report documents the 2021 run-on and run-off control system plan for the Petersburg 

Landfill. The purpose of this plan is to document how the Petersburg Landfill’s run-on and run-off control 

systems have been designed and constructed to meet the applicable requirements in 40 CFR 257.81. 

Pursuant to 40 CFR 257.81(c)(4), this plan was prepared within five years of the landfill’s initial (2016) run-on 

and run-off control system plan. 

2.0 ASSESSMENT 

The inputs to the hydrologic and hydraulic analysis documented in the Petersburg Landfill’s 2016 run-on and 

run-off control system plan were reviewed to determine if an updated analysis was warranted. Where no 

changes were noted for a given input, or where identified changes were determined to not impact the results 

and conclusions of the initial analysis, the previous evaluation of that input was considered to still be valid. 

2.1 SUMMARY OF 2016 RUN-ON & RUN-OFF CONTROL SYSTEM PLAN 

This section summarizes the Petersburg Landfill’s run-on and run-off control systems and the hydrologic and 

hydraulic analyses of those systems as documented in the landfill’s initial run-on and run-off control system 

plan. The 2016 plan was prepared by ATC Group Services LLC (ATC) and is included in its entirety as 

Appendix A to this 2021 plan. Pursuant to 40 CFR 257.81(a), the 2016 plan analyzed the landfill’s run-on and 

run-off controls systems’ abilities to manage stormwater during the 25-year, 24-hour storm event. Per the 

2016 plan, the precipitation depth used in the hydrologic and hydraulic analyses to represent this design 

storm event was approximately 5.5 inches. 

2.1.1 RUN-ON CONTROL SYSTEM 

The 2016 plan analyzed the Peterburg Landfill’s run-on control system by first evaluating the site’s 

topography to understand the natural stormwater drainage paths. The 2016 plan concluded that the railroad 

embankment west of the landfill prevents run-on from the White River during the 100-year flood event since 

the embankment was determined to be higher than the river’s 100-year flood elevation. The 2016 plan then 

evaluated the hydraulic capacity of the perimeter ditch around the Petersburg Landfill to verify it had the 

ability to manage stormwater run-on from areas around the landfill that did not otherwise flow into natural 

drainage features. 
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The perimeter ditch around the Petersburg Landfill is a trapezoidal channel with 3H:1V side slopes, a bottom 

width of 6.67 feet, and a depth of 4 feet. The ditch collects stormwater run-off from the landfill’s riprap 

downcomers and, as previously mentioned, from adjacent areas downstream from the landfill that do not 

otherwise flow into natural drainage features. Stormwater in the ditch ultimately drains to one of three 

sedimentation basins: the Northwest Sedimentation Basin, West Sedimentation Basin, and East 

Sedimentation Pond. The Northwest and West Sedimentation Basins are existing basins, while the landfill’s 

design plans called for the East Sedimentation Pond to be added to provide additional storage capacity for 

the landfill’s final closure condition. 

The 2016 hydrologic and hydraulic analysis for the Petersburg Landfill’s run-on control system evaluated the 

hydraulic capacities of the perimeter ditch and the three sedimentation basins during interim and final cover 

conditions. Table 2-1 presents the maximum estimated flow rate in the perimeter ditch during the 25-year, 

24-hour storm. Based on this result, the perimeter ditch can manage stormwater run-on from the Petersburg 

Landfill and adjacent areas during the design storm event because the estimated maximum flow rate is less 

than the ditch’s hydraulic capacity. The 2016 hydrologic and hydraulic analysis also concluded that the 

Northwest, West, and East Sedimentation Basins had sufficient combined storage capacity to manage 

stormwater run-on and run-off during the 25-year, 24-hour storm event during both interim and final cover 

conditions. Therefore, the 2016 run-on and run-off control system plan concluded that the Petersburg Landfill 

was able to prevent flow onto the active portion of the landfill during the 25-year, 24-hour storm event in 

accordance with 40 CFR 257.81(a)(1). 

Table 2-1 – Summary of 2016 Hydrologic and Hydraulic Analysis for  
Petersburg Landfill’s Run-On Control System 

Run-On Control Feature 
Maximum Flow Rate 

(cfs) 
Hydraulic Capacity  

(cfs) 

Perimeter Ditch 31.64 394.7 

2.1.2 RUN-OFF CONTROL SYSTEM 

The Petersburg Landfill’s run-off control system consists of a series of diversion berms and riprap 

downcomers along the slopes of the landfill, both of which direct rainfall into designated flow paths. The 

diversion berms prevent disturbance of CCR materials during storm events by directing stormwater into the 

landfill’s riprap downcomers. The diversion berms are spaced approximately 60 feet horizontally from each 

other, and each berm is approximately 6-inches tall. The channels adjacent to the berms which drain to the 

aforementioned riprap downcomers have slopes of approximately 0.4% and have floors that are 

approximately 1.2-feet wide. The riprap downcomers ultimately convey stormwater into the perimeter ditch 

around the Petersburg Landfill, the hydraulic capacity of which was addressed in the analysis of the landfill’s 

run-on control system (see Section 2.1.1). 
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The 2016 hydrologic and hydraulic analysis for the Petersburg Landfill’s run-off control system evaluated the 

hydraulic capacities of the diversion berms and riprap downcomers during interim and final cover conditions. 

Table 2-2 presents the maximum flow depths determined for the diversion berms and riprap downcomers. 

Complete results are presented in Tables 1 and 2 in Appendix C of the 2016 plan (included as Appendix A to 

this 2021 plan). Based on these results, the Petersburg Landfill’s run-off control system can manage rainfall 

during the design storm event because the estimated maximum flow depths are less than the heights of the 

diversion berms and riprap downcomers. Therefore, the 2016 run-on and run-off control system plan 

concluded that the Petersburg Landfill was able to maintain and control the run-off from the 25-year, 24-hour 

storm event in accordance with 40 CFR 257.81(a)(2). 

Table 2-2 – Summary of 2016 Hydrologic and Hydraulic Analysis for  
Petersburg Landfill’s Run-Off Control System 

Run-Off Control Feature 
Height  
(feet) 

Max. Flow Depth 
(feet) 

Freeboard  
(inches) 

Diversion Berm Channel 0.5 0.31 2.28 

Riprap Downcomer 1 0.47 6.36 

2.2 CHANGES SINCE 2016 RUN-ON & RUN-OFF CONTROL SYSTEM PLAN 

2.2.1 CHANGES IN DESIGN STORM EVENT 

Per the National Oceanic and Atmospheric Administration’s Atlas 14, “Point Precipitation Frequency 

Estimates,” the precipitation depth for the 25-year, 24-hour storm event at the Petersburg site is 

approximately 5.5 inches, which is the same precipitation depth used in the 2016 run-on and run-off control 

system plan for the Petersburg Landfill. Therefore, no changes have been made to the 25-year, 24-hour 

storm event used in the 2016 hydrologic and hydraulic analyses of the Petersburg Landfill’s run-on and run-

off control systems that would require updating the 2016 analyses. 

2.2.2 CHANGES IN ADJACENT TOPOGRAPHY 

There have been no significant modifications to the topography adjacent to the Petersburg Landfill (mass 

excavations, mass fill operations, etc.) since the landfill’s 2016 run-on and run-off control system plan was 

completed. Therefore, it is not necessary to modify the volume of stormwater considered in the 2016 

hydrologic and hydraulic analysis to account for run-on from areas adjacent to the landfill that do not 

otherwise flow into natural drainage features. 
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2.2.3 CHANGES IN LANDFILL DESIGN & OPERATION 

There have been no significant modifications to how the Station operates the Petersburg Landfill since its 

2016 run-on and run-off control system plan was completed. However, AES Indiana submitted a minor 

permit modification to the Indiana Department of Environmental Management (IDEM) in early October 2017 

that included proposed revisions to the landfill’s final cover grades, final cover system, and stormwater 

management system. IDEM approved the proposed modifications to the Petersburg Landfill’s design in 

September 2018. Therefore, these modifications are considered to be part of the current landfill design. 

Thus, the changes made to the landfill’s final cover grades, final cover system, and stormwater management 

system are considered to be changes that have been made to the Petersburg Landfill’s run-on and run-off 

control system design since the 2016 run-on and run-off control system plan was completed. It should be 

noted that these changes only impact the run-on and run-off control systems for the undeveloped, eastern 

portion of the Petersburg Landfill; the 2016 plan remains valid for the developed, western portion of the 

landfill. 

2.3 MODIFIED STORMWATER MANAGEMENT SYSTEM ANALYSIS 

Table 2-3 summarizes the changes made to the Petersburg Landfill design since the 2016 run-on and run-off 

control system plan was completed that impact the landfill’s stormwater management system. In its 

application for a minor modification to the Petersburg Landfill’s permit, AES Indiana included calculations 

prepared by ATC to demonstrate to IDEM that the proposed changes to the landfill’s stormwater run-off 

control system could manage the 25-year, 24-hour storm event. These calculations are included in their 

entirety in Appendix B to this 2021 plan. 

Table 2-3 – Modifications to Design of Petersburg Landfill’s Stormwater Management System 

Stormwater Management Feature 2016 Landfill Design Post-2016 Landfill Design 

Final Cover Grade 3H:1V Side Slopes to EL. 682 Feet 
4H:1V Side Slopes to EL. 660 Feet 

5% Side Slopes from EL. 660 Feet 
to Peak EL. 665 Feet 

Final Cover System 
(Bottom to Top) 

24-in. Compacted Soil 

6-in. Vegetated Soil 

Textured LLDPE Geomembrane 

Geocomposite Drainage Layer 

30-in. Protective Soil 

6-in. Vegetated Soil 

Collection of Stormwater Run-Off 
from Eastern Portion of Landfill 

Diversion Berms at 60-ft Horizontal 
Spacing  Riprap Downcomers  

Perimeter Ditch  East 
Sedimentation Pond 

Diversion Berms at 90-ft Horizontal 
Spacing  Downdrain Pipes  

Perimeter Ditch  North and South 
Sedimentation Basins 
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Per Table 2-3 and Appendix B, the revised run-off control system for the future eastern portion of the 

Petersburg Landfill consists of a series of diversion berms that will direct stormwater into 18-in.-diameter 

downdrain pipes. The diversion berms will be spaced approximately 90 feet horizontally along the portion of 

the landfill sloped at 4H:1V; two diversion berms will be located along the peak of the landfill (5% side slope). 

On the 4H:1V side slopes, the channels adjacent to the berms will be V-shaped and sloped at approximately 

2%. Meanwhile, the V-channels at the peak of the landfill will be sloped at approximately 1%. the 18-in.-

diameter downdrain pipes will be installed in pairs and will receive stormwater run-off from drainage areas of 

9 acres or less. Finally, the perimeter ditch along the eastern portion of the landfill that ultimately conveys 

stormwater to either one of the North or South Sedimentation Ponds will be a trapezoid channel similar to the 

perimeter ditch along the western portion, but with a bottom width and depth of 6 feet and 3 feet, respectively 

(compared to 6.67 feet and 4 feet on the west side of the landfill). 

Table 2-4 summarizes the results from the hydrologic and hydraulic analyses conducted for the permitted 

modifications to the Petersburg Landfill’s stormwater management system. Complete results which were 

submitted with the minor permit modification are presented in Appendix B to this 2021 plan. Based on these 

results the modified designs to the Petersburg Landfill’s run-off control systems can manage rainfall during 

the design storm event because the estimated maximum inflow depths are less than the available storage 

depths in the diversion berm channels, downdrain pipes, and sedimentation basins. Accordingly, ATC 

concluded in the minor permit modification application for the Petersburg Landfill that the stormwater 

management system design modifications would be able to maintain and control the run-off from the 25-year, 

24-hour storm event. 

Table 2-4 – Summary of 2021 Hydrologic and Hydraulic Analysis for  
Petersburg Landfill’s Run-Off Control System 

Stormwater Management Feature 
Inflow Depth 

(feet) 
Storage Depth 

(feet) 
Freeboard 

(feet) 

Diversion Berm Channel on 4H:1V Side Slope 0.75 2.00 1.25 

Diversion Berm Channel on 5% Side Slope 0.53 2.00 1.47 

Downdrain Pipe 0.76 1.50 0.74 

Perimeter Ditch 1.92 3.00 1.08 

South Sedimentation Basin 6.65 9.00 2.35 

North Sedimentation Basin 6.28 15.00 8.72 
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3.0 2021 RUN-ON & RUN-OFF CONTROL ASSESSMENT CONCLUSIONS 

The 2016 run-on and run-off control plan for the Petersburg Landfill was reviewed and validated for 

compliance with the Federal CCR Rule’s run-on and run-off control criteria for CCR landfills. Modifications to 

the stormwater management systems for the undeveloped eastern portion of the landfill are the only 

significant changes that have been made to the design or operation of the Petersburg Landfill since the 2016 

plan was completed. The stormwater calculations submitted with the minor permit modification application to 

IDEM, which was ultimately approved by IDEM, were reviewed to verify compliance with the Federal CCR 

Rule’s run-on and run-off control criteria for CCR landfills. Based on the results of these calculations, the 

modified stormwater management systems for the undeveloped eastern portion of the landfill were also 

determined to be capable of managing run-on and run-off from the 25-year, 24-hour storm event. Therefore, 

the Petersburg Landfill has been designed, constructed, operated, and maintained with run-on and run-off 

controls systems that can manage the 25-year, 24-hour storm event in accordance with 40 CFR 257.81(a). 

4.0 CERTIFICATION 

I certify that: 

• This run-on and run-off control system plan was prepared by me or under my direct supervision. 

• The work was conducted in accordance with the requirements of 40 CFR 257.81(c). 

• I am a registered professional engineer under the laws of the State of Indiana. 

 

Certified By:   David E. Nielson   Date:  October 6, 2021   

Seal: 

  

0T5089
NIELSON_INDIANA
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A P P E N D I X  A :  2 0 1 6  P E T E R S B U R G  L A N D F I L L  R U N - O N  &  
R U N - O F F  C O N T R O L  S Y S T E M  P L A N  
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A P P E N D I X  B :  E X C E R P T  F R O M  2 0 1 7  P E T E R S B U R G  
L A N D F I L L  M I N O R  P E R M I T  M O D I F I C A T I O N  A P P L I C A T I O N  
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