






 

 
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 CFR 257).  
 
 
2.0 Summary of Conclusions 
 
A hydrologic and hydraulic model was developed for the Plant Smith Ash Pond to 
determine the hydraulic capacity of the impoundment.  The design storm for the Plant 
Smith Ash Pond is a 100-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  
100-year, 24-hour rainfall event through the impoundment are presented in Table 1 
below: 
 

Table 1-Flood Routing Results for Plant Smith Ash Pond 
Plant Smith 
Area 
 

Normal 
Pool El 
(ft) 

Top of 
embankment 
El (ft) 

Emergency 
Spillway 
Crest El (ft) 

Peak 
Water 
Surface 
Elevation 
(ft) 

Freeboard* 
(ft) 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 
(cfs) 

Northwest 
Cell 
(NWC) 

17.9 23.0 N/A 21.9 1.1 273 114 

Southwest 
Cell 
(SWC) 

17.6 23.0  20.7 20.8 2.2 268 28 

East Cell 
(EC) 

15.3 20.0 N/A 18.9 1.1 803 257 
 

*Freeboard is measured from the top of embankment to the peak water surface 
elevation 
 
 
3.0 Methodology 
 
3.1 HYDROLOGIC ANALYSES 
 
The Plant Smith Ash Pond is classified as a low hazard structure.  The design storm for 
a low hazard structure is a 100-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 Smith Ash Pond Storm Distribution 
Hazard 
Classification 

Return 
Frequency 
(years) 

Storm 
Duration 
(hours) 

Rainfall Total 
(Inches) 

Rainfall 
Source 

Storm 
Distribution 

Low 100 24 13.8 NOAA Atlas 
14 

SCS Type 
III 



 

 
 

The drainage area for the Plant Smith Ash Pond was delineated based on LiDAR data 
and surveys acquired for the Plant in 2016.  Runoff 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 the National 
Engineering Handbook Part 630, Chapter 9 which provides a breakdown of curve 
numbers for each soil type and land use combination.  Soil types were obtained from the 
USGS online soils database. Land use areas were delineated based on aerial 
photography.  Time of Concentration calculations were developed based on the overland 
flow method as described in the National Engineering Handbook Part 630, Chapter 15. 
 
A table of the pertinent basin characteristics of the Ash Pond is provided below in Tables 
3(a) thru 3(e). 

Table 3(a) — Ash Pond Northwest Basin Hydrologic Information  

Drainage Basin Area (acres) 34.0 

Hydrologic Curve Number, CN 90 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 50.3 

Hydrologic Software   Storm and Sanitary Sewer Analysis, 2013 
Autodesk, Inc. 

 
Table 3(b) — Ash Pond Southwest Basin Hydrologic Information  

Drainage Basin Area (acres) 53.0 

Hydrologic Curve Number, CN 91 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 71.1 

Hydrologic Software   Storm and Sanitary Sewer Analysis, 2013 
Autodesk, Inc. 

 
Table 3(c) — Ash Pond East Basin Hydrologic Information  

Drainage Basin Area (acres) 78.3 

Hydrologic Curve Number, CN 93 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 33.6 

Hydrologic Software   Storm and Sanitary Sewer Analysis, 2013 
Autodesk, Inc. 

 
Table 3(d) — Dry Ash Storage Hydrologic Information  

Drainage Basin Area (acres) 57.2 

Hydrologic Curve Number, CN 49 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 62.2 

Hydrologic Software   Storm and Sanitary Sewer Analysis, 2013 
Autodesk, Inc. 

 
 
 
 
 



Table 3(e) — Recycle Canal Hydrologic Information 

Drainage Basin Area (acres) 13.0 

Hydrologic Curve Number, CN 91 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 14.5 

Hydrologic Software Storm and Sanitary Sewer Analysis, 2013 
Autodesk, Inc. 

Runoff values were determined by importing the characteristics developed above into a 
hydrologic model in Storm and Sanitary Sewer Analysis (StormNet) by AutoCad Civil 3D, 
2013.  

Process flows from Plant Smith were considered in this analysis.  Based on normal plant 
operations, the Ash Pond receives an additional 48.11 MGD (74.4 cfs) of inflow from the 
Plant.  The Southwest Cell receives 1.31 MGD (2.0 cfs), the Northwest Cell receives 
43.34 MGD (67.1 cfs) and the East Cell receives 4.46 MGD (5.35 cfs). 

3.2 HYDRAULIC ANALYSES 

Storage values for the Ash Pond were determined by developing a stage-storage 
relationship utilizing contour data for the three ash pond sub-basins: Northwest Cell 
(NWC), Southwest Cell (SWC), East Cell (EC) and for the outlet channel (Recycle Canal 
- RC).  All four of these areas maintain normal pool elevations separate from one 
another due to their outlet structure inverts.  An arrangement of the basins is shown in 
the attached ash pond map in Section 4.5.  Stormwater runoff and some additional Plant 
process flows pass thru 24” diameter HDPE pipes from the Northwest and Southwest 
Cells into the East Cell where it combines with runoff from the East Cell and Dry Ash 
Storage area along with stormwater sump flows from the stormwater runoff “cat tail” 
pond.   The flow then passes over a stop log weir outlet structure located in a 20 feet flat 
bottom trapezoidal channel leaving the Ash Pond.  This outlet structure consists of three 
sections of stop logs approximately 7 to 8 feet long and two 14” diameter pipe orifices 
with gate valves.  Concrete walls extend from the stop log weirs to the channel walls on 
each side.    A summary of spillway information for Ash Pond structures is presented 
below in Table 4. In addition to the outlet pipes from the Southwest Cell as noted above, 
an auxiliary concrete trapezoidal spillway is located on the south end of the NWC/EC 
dike.  Also note that for this analysis, additional spillways and other structures 
downstream of the East Cell outlet weir as well as upstream in the Dry Ash Storage area 
were modeled to evaluate the ponds performance but are not listed in Table 4.



 

 
 

Table 4—Ash Pond Spillway Attribute Table 
Spillway 
Component 

US Invert 
El (feet) 

DS Invert 
El (feet) 

Dimension Slope (ft/ft) Length (ft) Spillway 
Capacity 
(cfs) 

NWC 
Primary 1 

18.2 17.8 24” diameter 
CPP 

0.0100 36.9 24.5 

NWC 
Primary 2 

19.0 17.7 24” diameter 
CPP 

0.0436 29.8 51.2 

NWC 
Primary 3 

17.9 16.6 24” diameter 
CPP 

0.0291 44.6 41.8 

SWC 
Primary 1 

18.7 18.6 24” diameter 
CPP 

0.0025 40.8 12.2 

SWC 
Primary 2 

18.8 18.7 24” diameter 
CPP 

0.0025 40.1 12.2 

SWC 
Primary 3 

17.6 17.2 24” diameter 
CPP 

0.0099 40.5 24.4 

SWC 
Auxiliary  
Spillway 

20.75 20.67 Trapezoidal 
25-feet crest 
7:1 s.s. 

0.0039 20.7 N/A* 

EC 
Primary 1 

15.30 N/A* Stop log 
weir 
section 

N/A* 8.1 N/A* 

EC 
Primary 2 

15.30 N/A* Stop log 
weir 
section 

N/A* 7.1 N/A* 

EC 
Primary 3 

15.30 N/A* Stop log 
weir 
section 

N/A* 8.0 N/A* 

EC 
Primary 3 

17.8 N/A* Concrete 
abutment 
walls 36.7 
feet 

N/A* 8.0 N/A* 

EC 
Primary 3 

17.8 N/A* Trapezoidal 
Overflow 
section 
above 
Primary 1-4 

N/A* 60.0 N/A* 

EC 
Auxiliary 1 

14.53 N/A* 14” steel 
pipe orifice 
& gate valve 

N/A* N/A*    0** 

EC 
Auxiliary 2 

14.54 N/A* 14” steel 
pipe orifice 
& gate valve 

N/A* N/A*    0** 

       

*N/A = Not available or not applicable. 
**EC Auxiliary pipe orifices to remain closed for required water quality volume per 
NPDES permit. 
 



 

Based on the spillway attributes listed above, rating curves were developed using Storm 
and Sanitary Sewer Analysis to determine the pond performance during the design 
storm.  Results are shown in Table 1.  
 
 
4.0 Supporting Information 

 
4.1 CURVE NUMBERS 

 
 
Northwest Cell Basin 
 
 

 
  
  
 
 
 

Southwest Cell Basin 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

East Cell Basin 
 

 

  
 
 
 
 
Dry Ash Storage Basin 
 
 

 
 
 
 
 

Recycle Canal Basin 
 

 

 
  



 

4.2 STAGE-STORAGE  TABLES & CURVES 
 
4.2.1 NORTHWEST CELL 
 
 

 
 

 



 

4.2.2 SOUTHWEST CELL 
 
 

 
 
 
 
 



 

4.2.3 EAST CELL 
 
 

 
 
 
 



 

4.2.4 RECYCLE CANAL 
 
 

 
 
 
 
 



 

4.3 TIME OF CONCENTRATION 
 
 
 
Formulas for Sheet Flow, Shallow Concentrated Flow, Channel Flow, and Flow 
thru Water: 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
4.3.1 NORTHWEST CELL 
 
 

 

   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
4.3.2 SOUTHWEST CELL 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

4.3.3 DRY ASH STORAGE 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

4.3.4 EAST CELL 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

4.3.5 RECYCLE CANAL 
 
 
 

 



 

4.4 CELL RATING CURVES 
 
4.4.1 NORTHWEST CELL RATING CURVES 
 
 
 
 
 
 
 

 
 
 
 



 

4.4.2 SOUTHWEST CELL RATING CURVES 



 

4.4.3 EAST CELL RATING CURVES 
 
 
   
 
 
 
 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

4.4.4 EAST CELL STOP LOG WEIR RATING CURVES 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 



 

4.5 DRAINAGE BASIN 
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