
 

PERIODIC INFLOW DESIGN FLOOD CONTROL SYSTEM PLAN 
391-3-4-.10(5) and 40 C.F.R. PART 257.82 

PLANT BOWEN ASH POND 1 (AP-1) 
GEORGIA POWER COMPANY 

 
The Federal CCR Rule, and, for Existing Surface Impoundments where applicable, the Georgia CCR Rule 

(391-3-4-.10) require the owner or operator of a CCR surface impoundment to design, construct, 

operate and maintain an inflow design flood control system capable of adequately managing flow during 

and following the peak discharge of the specified inflow design flood. The owner or operator must 

prepare an inflow design flood system written plan documenting how the inflow design flood control 

system has been designed and constructed. See 40 C.F.R. § 257.82; Ga. Comp. R. & Regs. r. 391.3-4-

.10(5)(b). In addition, the Rules require periodic inflow design flood control system plans within 5 years 

of development of the previous plan. See 40 C.F.R. § 257.82(c)(4); Ga. Comp. R. & Regs. r. 391.3-4-

.10(5)(b). 

 

The existing CCR surface impoundment known as AP-1 is located west of Cartersville, Georgia on 

property at Plant Bowen. The Notification of Intent to Initiate Closure was placed in the Operating 

Record on 12/31/2020 and closure has been designed to have no negative impacts on the inflow design 

flood control plan. The facility consists of an approximate 254-acre CCR storage area. The northern 125 

acres is a dry stack area with ash stacked above the normal full pond elevation.  Water does not 

impound in this area. In the southern portion of the CCR unit, there are areas that have historically 

impounded water, including the lined gypsum dewatering cells, the lined ash dewatering cells and the 

recycle pond. Current construction activities include dewatering and removal of lined components in 

these areas. 

 

A perimeter drainage ditch in the southwestern portion of the pond is lined with a HDPE geomembrane.   

The inflow design flood consists of the rainfall that falls within the limits of AP-1. Stormwater is 

temporarily stored within the limits of the Recycle Pond until it is pumped back into the plant as process 

water.  There are also emergency discharge valves located upstream of the pumps that can be manually 

opened to discharge to a tributary to Euharlee Creek.  

 

The inflow design flood has been calculated using the Natural Resources Conservation Service method 

(also known as the Soil Conservation Service (SCS) method) using the 1,000-yr storm event required for 
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1.0 Purpose of Calculation 
 
The purpose of this report is to demonstrate the hydraulic capacity of the subject CCR 
impoundment in order to prepare an inflow design flood control plan as required by the United 
States Environmental Protection Agency’s (EPA) final rule for Disposal of CCR from Electric 
Utilities (EPA 40 C.F.R. Part 257) and the Georgia Environmental Protection Division’s (EPD) 
Georgia CCR Rule (391-3-4-.10).   
   
 
 
2.0 Summary of Conclusions 
 
A hydrologic and hydraulic model was developed for the Plant Bowen Ash Pond to determine 
the hydraulic capacity of the impoundment.  The design storm for the Plant Bowen Ash Pond is 
a 1000-year rainfall event.  Southern Company has selected a storm length of 24-hours for all 
inflow design flood control plans.  The results of routing a 1000-year, 24-hour rainfall event 
through the impoundment are presented in Table 1 below: 
 

Table 1 - Flood Routing Results for Plant Bowen Ash Pond 

Plant Bowen  
Ash Pond 

Normal 
Pool El 

(ft) 

Top of 
Embankment El 

(ft) 

Auxiliary 
Spillway 
Crest El  

(ft) 

Peak 
Water 

Surface 
Elevation 

(ft) 

Freeboard* 
(ft) 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 

(cfs) 

Northern 
Section 

Basin 1 NA** 713.00 NA*** 713.00 NA 26.65 NA**** 
Basin 2 NA** 713.00 NA*** 712.46 0.54 40.57 6.83 
Basin 3 NA** 713.00 NA*** 713.00 NA 24.40 NA**** 
Basin 4 NA** 713.00 NA*** 713.00 NA 31.76 NA**** 
Basin 5 NA** 714.00 NA*** 714.00 NA 17.85 NA**** 
Basin 6 NA** 714.00 NA*** 714.00 NA 17.52 NA**** 
Basin 7 NA** 714.00 NA*** 714.00 NA 50.85 NA**** 
Basin 8 NA** 714.00 NA*** 711.97 2.03 475.12 461.64 

Southern 
Section 

Basin 1 701.00 712.00 NA*** 703.41 8.59 401.51 NA***** 
Basin 2 721.00 725.00 NA*** 723.01 1.99 102.14 NA***** 
Basin 3 722.00 725.00 NA*** 723.63 1.37 99.09 NA***** 
Basin 4 732.00 736.00 NA*** 733.09 2.91 316.11 NA***** 
Basin 5 707.00 713.00 NA*** 713.00 NA 895.87 NA***** 

*Freeboard is measured from the top of embankment to the peak water surface elevation. 
**These “basins” are perimeter ditches that do not have standing water in them.  
***There are no auxiliary spillways for the Ash Pond. 
****These basins overtop the embankment. 
*****These basins have no outlet structure.  Stormwater is pumped out of the basins. 
 
As seen in Table 1, 6 of the 7 perimeter ditches (Basins 1 and 3-7) will overtop during the 
design storm. However, it is important to note that none of these “basins” contain or come in 
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contact with CCR. All other basins, particularly those that contain CCR, safely contain and/or 
pass the 1,000-yr design storm. 
 
3.0 Methodology 
 
3.1 HYDROLOGIC ANALYSES 
 
The Plant Bowen Ash Pond is classified as a significant hazard structure.  The design storm for 
a significant hazard structure is a 1000-year rainfall event.  A summary of the design storm 
parameters and rainfall distribution methodology for these calculations is summarized below in 
Table 2.  
 

Table 2 - Plant Bowen Ash Pond Storm Distribution 

Hazard 
Classification 

Return 
Frequency 

(years) 

Storm 
Duration 
(hours) 

Rainfall Total 
(Inches) Rainfall Source Storm 

Distribution 

Significant 1000 24 9.98 NOAA Atlas 14 SCS Type II 
 
The drainage area for the Plant Bowen Ash Pond was delineated based on LiDAR data 
acquired for the Plant in 2019.  Run-off characteristics were developed based on the Soil 
Conservation Service (SCS) methodologies as outlined in TR-55.  An overall SCS curve number 
for the drainage area was developed based on methods prescribed in TR-55.  Soil types were 
obtained from the Natural Resources Conservation Service. Land use areas were delineated 
based on aerial photography.  Time of Concentration and Lag Time calculations were also 
developed based on methodologies prescribed in TR-55 or designated by the user in certain 
instances in accordance with the current version of the Georgia Stormwater Management 
Manual. 
 
A table of the pertinent basin characteristics of the Ash Pond is provided below in Table 3. 

Table 3 - Ash Pond Hydrologic Information  

Plant Bowen  
Ash Pond 

Drainage 
Basin 
Area 

(acres) 

Hydrologic 
Curve 

Number, 
CN 

Hydrologic 
Methodology 

Time of 
Concentration 

(min) 

Hydrologic 
Software 

Northern 
Section 

Basin 1 2.25 73 

SCS Method 

5.3 

Hydraflow 
Hydrographs 

Basin 2 3.90 71 7.6 
Basin 3 2.17 70 6.6 
Basin 4 3.70 64 8.9 
Basin 5 1.79 64 6.0 
Basin 6 1.72 65 6.3 
Basin 7 6.35 65 11.6 
Basin 8 106.69 63 26.9 

Southern 
Section 

Basin 1 27.07 100 5.0 
Basin 2 6.91 97 5.0 
Basin 3 6.69 98 5.0 
Basin 4 21.20 98 5.0 
Basin 5 66.93 82 5.0 
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Run-off values were determined by importing the characteristics developed above into a 
hydrologic model with the Hydraflow Hydrographs Extension for AutoCAD Civil 3D 2019. 
 
Process flows from Plant Bowen were not considered in this analysis as flows ceased being 
sent to the Ash Pond in December 2019.   

 
3.2 HYDRAULIC ANALYSES 
  
Storage values for the Ash Pond were determined by developing a stage-storage relationship 
utilizing contour data.  Basins 1-8 in the northern section of the Ash Pond do not have spillways 
but do have outlet pipes. Basins 1-7 represent the perimeter ditches that do not contain ash and 
Basin 8 represents the northern ash stack. Basins 1-5 in the southern section of the Ash Pond 
do not have spillways either and are drawn down by pumps. 
 

Table 4 - Spillway Attribute Table 

Spillway Component 
US 

Invert El 
(feet) 

DS 
Invert El 

(feet) 

Dimension 
(ft) 

Slope 
(ft/ft) 

Length 
(ft) 

Spillway 
Capacity 

(cfs) 

Northern 
Section 

Basin 1 709.00 708.00 1 1.00% 100* 3.98** 
Basin 2 707.00 706.00 1 1.00% 100* 3.98** 
Basin 3 709.00 708.00 1 1.00% 100* 3.98** 
Basin 4 709.00 708.00 1 1.00% 100* 3.98** 
Basin 5 710.00 709.00 1 1.00% 100* 3.98** 
Basin 6 711.00 710.00 1 1.00% 100* 3.98** 
Basin 7 710.00 709.00 1.25 1.00% 100* 3.98** 
Basin 8 706.00 705.63 4.5 0.50% 75 113.4** 

Southern 
Section 

Basin 1 NA*** NA*** NA*** NA*** NA*** NA*** 
Basin 2 NA*** NA*** NA*** NA*** NA*** NA*** 
Basin 3 NA*** NA*** NA*** NA*** NA*** NA*** 
Basin 4 NA*** NA*** NA*** NA*** NA*** NA*** 
Basin 5 NA*** NA*** NA*** NA*** NA*** NA*** 

*Exact length of outlet pipe unknown. 
**Spillway capacity is based on outlet pipe capacity. 
***No spillway. 
 
Based on the spillway attributes listed above, the data was inserted into Hydraflow Hydrographs 
to determine the pond performance during the design storm.  Results are shown in Table 1.  
 
4.0 SUPPORTING INFORMATION 

 
4.1 CURVE NUMBER 

 
4.1.1 NORTHERN SECTION – BASIN 1 

Terrain Type Area Curve Number 
Grass 1.14 61 
Gravel 1.11 85 
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4.1.2 NORTHERN SECTION – BASIN 2 

Terrain Type Area Curve Number 
Grass 2.28 61 
Gravel 1.62 85 

 
 
4.1.3 NORTHERN SECTION – BASIN 3 

Terrain Type Area Curve Number 
Grass 1.39 61 
Gravel 0.77 85 
HDPE 0.01 98 

 
4.1.4 NORTHERN SECTION – BASIN 4 

Terrain Type Area Curve Number 
Grass 3.22 61 
Gravel 0.48 85 

 
 
4.1.5 NORTHERN SECTION – BASIN 5 

Terrain Type Area Curve Number 
Grass 1.57 61 
Gravel 0.22 85 

 
4.1.6 NORTHERN SECTION – BASIN 6 

Terrain Type Area Curve Number 
Grass 1.43 61 
Gravel 0.29 85 

 
4.1.7 NORTHERN SECTION – BASIN 7 

Terrain Type Area Curve Number 
Grass 5.40 61 
Gravel 0.95 85 

 
4.1.8 NORTHERN SECTION – BASIN 8 

Terrain Type Area Curve Number 
Grass 98.89 61 
Gravel 3.43 85 
HDPE 4.37 98 

 
4.1.9 SOUTHERN SECTION – BASIN 1 

Terrain Type Area Curve Number 
Gravel 0.76 85 

HDPE/Water 26.31 100 
 
4.1.10 SOUTHERN SECTION – BASIN 2 

Terrain Type Area Curve Number 
Gravel 1.29 85 

HDPE/Water 5.62 100 
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4.1.11 SOUTHERN SECTION – BASIN 3 

Terrain Type Area Curve Number 
Gravel 0.99 85 

HDPE/Water 5.70 100 
 
 4.1.12 SOUTHERN SECTION – BASIN 4 

Terrain Type Area Curve Number 
Gravel 4.52 85 

HDPE/Water 16.86 100 
 
 4.1.13 SOUTHERN SECTION – BASIN 5 

Terrain Type Area Curve Number 
Grass 11.87 61 
Gravel 18.43 85 

Ash (Bare Soil) 31.35 86 
HDPE/Water 5.28 100 

 
 
4.2 STAGE-STORAGE TABLE 

 
4.2.1 NORTHERN SECTION – BASIN 1 

 
 
4.2.2 NORTHERN SECTION – BASIN 2 

 
 
4.2.3 NORTHERN SECTION – BASIN 3 

 
 
4.2.4 NORTHERN SECTION – BASIN 4 

 
 
4.2.5 NORTHERN SECTION – BASIN 5 
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4.2.6 NORTHERN SECTION – BASIN 6 

 
 
4.2.7 NORTHERN SECTION – BASIN 7 

 
 
4.2.8 NORTHERN SECTION – BASIN 8 

 
 
4.2.9 SOUTHERN SECTION – BASIN 1 

 
 
 4.2.10 SOUTHERN SECTION – BASIN 2 

 
 

4.2.10 SOUTHERN SECTION – BASIN 3 
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4.2.11 SOUTHERN SECTION – BASIN 4 

 
 
 
 
4.2.12 SOUTHERN SECTION – BASIN 5 

 
 
4.3 TIME OF CONCENTRATION 

4.3.1 NORTHERN SECTION – BASIN 1 
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4.3.2 NORTHERN SECTION – BASIN 2 

 
 
4.3.3 NORTHERN SECTION – BASIN 3 
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4.3.4 NORTHERN SECTION – BASIN 4 

 
4.3.5 NORTHERN SECTION – BASIN 5 
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4.3.6 NORTHERN SECTION – BASIN 6 

 
4.3.7 NORTHERN SECTION – BASIN 7 
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4.3.8 NORTHERN SECTION – BASIN 8 

 
 
4.3.9 SOUTHERN SECTION – BASIN 1 

Basin 1 only receives stormwater that fall directly in its footprint.  Therefore, a 
Time of Concentration of 5.0 minutes was assigned. 

 
4.3.10 SOUTHERN SECTION – BASIN 2 

Basin 2 only receives stormwater that fall directly in its footprint.  Therefore, a 
Time of Concentration of 5.0 minutes was assigned. 
 

4.3.11 SOUTHERN SECTION – BASIN 3 
Basin 3 only receives stormwater that fall directly in its footprint.  Therefore, a 
Time of Concentration of 5.0 minutes was assigned. 

 
4.3.12 SOUTHERN SECTION – BASIN 4 

Basin 4 only receives stormwater that fall directly in its footprint.  Therefore, a 
Time of Concentration of 5.0 minutes was assigned. 
 

4.3.13 SOUTHERN SECTION – BASIN 5 
Basin 5 only receives stormwater that fall directly in its footprint.  Therefore, a 
Time of Concentration of 5.0 minutes was assigned. 
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4.4 RATING CURVE 

4.4.1 NORTHERN SECTION – BASIN 1 

 
 
4.4.2 NORTHERN SECTION – BASIN 2 

 
 
4.4.3 NORTHERN SECTION – BASIN 3 

 
 
4.4.4 NORTHERN SECTION – BASIN 4 

 
 
4.4.5 NORTHERN SECTION – BASIN 5 

 
 
4.4.6 NORTHERN SECTION – BASIN 6 

 
 
4.4.7 NORTHERN SECTION – BASIN 7 
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4.4.8 NORTHERN SECTION – BASIN 8 

 
 
4.4.9 SOUTHERN SECTION – BASINS 1-5 

There is no curve rating for Basins 1-5 because there is no outlet control structure 
in any basin.  Stormwater is pumped out of the basins. 
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4.5 DRAINAGE BASIN 
 
4.5.1 NORTHERN SECTION – BASINS 1-8 
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4.5.2 SOUTHERN SECTION – BASINS 1-5 
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