
Dustin G. Brooks 
Environmental Affairs Supervisor 

Environmental Compliance 

600 North 18th Street 

Post Office Box 2641 

12N-0830 

Birmingham, Alabama 35291 

Tel  205.257.4194 

Fax 205.257.4349  

dgbrooks@southernco.com 

April 30, 2020 

Mr. S. Scott Story, Chief 
Solid Waste Branch 
Alabama Department of Environmental Management  
1400 Coliseum Boulevard  
Montgomery, Alabama 36110-2400 

Re:  Revised Permit Application for the Plant Gorgas CCR and Gypsum Landfill 

Dear Mr. Story: 

Alabama Power Company is the owner and operator of the Plant Gorgas CCR and Gypsum 
Landfill, located at Parrish, Alabama. Pursuant to rules 335-13-15-.09 and 335-13-5-.02 of the 
regulations of the Alabama Department of Environmental Management (ADEM), and in 
response to your letter dated April 10, 2020, please find enclosed a revised permit application 
to operate the Plant Gorgas CCR and Gypsum Landfilll. This revised permit application has 
been prepared to update the permit application package previously submitted to ADEM in 
December 2018. Specifically, the revised groundwater monitoring plans submitted on April 
15, 2020 have been incorporated into the Plant Gorgas CCR and Gypsum Landfill permit 
application package.  

Thank you for your consideration. Please feel free to contact me if Alabama Power can 
provide additional information or answer any questions. 

Sincerely, 

Dustin Brooks 

Enclosures 

Received: 4/30/20
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PERMIT APPLICATION FOR OPERATIONAL CCR LANDFILL 
PLANT GORGAS CCR LANDFILL 

ADEM Admin. Code r. 335-13-15-.09 
ADEM Admin. Code r. 335-13-5-.02 

 
 
1. ADEM Application form [ r. 335-13-5-.02(1)(a)] 
 

The completed application form can be found in Appendix 1. 
 
2. Documentation of host government approval [r. 335-13-5-02(1)(b)] 

The Plant Gorgas CCR Landfill is an industrial facility receiving waste generated by the permittee 
only and on site for purposes of §§ 22-27-48(h) and 22-27-48.1(m). Accordingly, by the 
operation of those provisions, §§22-27-48 and 22-27-48.1 do not apply. 

 
3. Facility Design Plans and Operational Procedures [r. 335-13-5-02(1)(c)] 

 
Facility design plans and operational related procedures and documents are addressed in Parts 5 
and Parts 11 through 15 of this application. 
  

4. Technical data and reports to comply with 335-13-4-.01 [r. 335-13-5-02(1)(d)] 
 

 
(i) Floodplain [r. 335-13-4-.01(1)(a)]. 

 
Based on the Flood Insurance Rate Maps (FIRM) of Walker County, Alabama, Panel Nos. 
490 and 495, Map No. 01127C0490D, no portion of the Plant Gorgas CCR landfill is 
located in the 100-yr floodplain. Portions of the applicable maps are shown on ES2418 
Figure 3_3 found in Appendix 2. 

 
(ii) Threatened and Endangered Species [r. 335-13-4-.01(1)(b)]. 

 
Alabama Power Company Field Biologists conducted a site assessment of the landfill site 
at the time of original siting and design to identify any possible inhabitation of Federally 
protected species. No Federally protected species were observed within the site 
boundaries. There are no critical habitat units on the site and the facility will not result 
in destruction or adverse modification of critical habitat. The full report can be found in 
Appendix 2.  

 
(iii) Airport vicinity [335-13-4-.01(1)(c)]. 

 
The two nearest airport runways are located at Walker County Bevill Field near Jasper, 
Alabama at a distance of about 16 miles, and the Birmingham-Shuttlesworth 
International Airport at a distance of about 24 miles. The Plant Gorgas CCR Landfill is not 
located within 10,000 feet of any airport runway end, nor within 5 miles of any airport. 



 

 
 

(iv) Fault areas [335-13-4-.01(1)(d)3.]. 
 

A review was conducted of various publications, including geologic maps available from 
the Geological Survey of Alabama, USGS databases and Open-File reports, historic 
mining maps from Russel Coal Company (1977) and site specific boring logs.  The results 
of the review process indicate there are no faults within 200 feet of the landfill and 
therefore no faults that have had displacement since Holocene within 200 feet of the 
landfill.   

 
 

(v) Seismic impact zones [335-13-4-.01(1)(d)4.]. 
 

The Peak Ground Acceleration for the facility location, as determined using the online 
USGS Unified Hazard Tool, Conterminous U.S. 2014 (v4.0.x), was determined to be 0.18, 
indicating that the impoundment is in a seismic impact zone.  The structural 
components of the impoundment were analyzed using site-specific seismic analysis to 
determine anticipated loading and deformation. Computed strains on the various 
structural components are within acceptable strain tolerances for the materials.  This 
analysis therefore indicates that the structural components are designed to resist the 
maximum horizontal acceleration in lithified earth material at the site. 

 
(vi) Unstable area [335-13-4-.01(1)(d)5.]. 

 
The lined CCR landfill cells are formed by excavations in previously placed mine spoil 
material as well as the construction of earthen embankments. The embankments have 
been properly constructed using mechanical stabilization, compacted to a density 
sufficient to withstand the range of loading conditions. Factor of safety assessments 
have indicated that the embankments meet the generally accepted minimum factors of 
safety. The foundations beneath the embankments and the CCR units generally consist 
of previously placed mine spoils. Calculations at the time of original design and 
permitting documented that strains in the liner due to consolidation of the underlying 
mine spoil under the weight of CCR placed in the cells would be on the order of 1.7 
percent, well within the manufacturer’s tolerable strain limit of 4 percent. Furthermore, 
the CCR units are not located within karst terrain, and the site and its surrounding areas 
are not subject to mass movements (e.g. landslides). also, there are no local man-made 
features or events that would affect stability of the site. 

 
 

(vii) Archaeological or Historical sensitivity [335-13-4-.01(1)(e)]. 
 
The University of Alabama’s Office of Archaeological Research performed a cultural 
resources assessment of the proposed landfill area in November 2012, prior to 



 

construction of the CCR units. The assessment was submitted to the State of Alabama 
Historical Commission for review. The Commission determined that the landfill would 
have no adverse effect on cultural resources eligible for or listed on the National 
Register of Historic Places and issued a letter concurring with the project activities 
proposed at the time, and thus as constructed. The project was assigned AHC Tracking 
Number 13-0201. A copy of the letter from the AHC can be found in Appendix 2. 
 
 

(viii) NPDES Permit [335-13-4-.01(2)(a)]. 
 

Plant Gorgas currently maintains NPDES Permit No. AL002909 for discharges associated 
with plant operations. The ADEM Water Division approved changes to the permit to 
include the leachate piping system from the outlet of the landfill leachate ponds to the 
water treatment facility. The facility is regulated under the existing permit and has been 
designed so as to not cause a discharge of pollutants into the waters of the State in 
violation of this permit. 
  

(ix) Wetlands [335-13-4-.01(2)(b)]. 
The Plant Gorgas CCR Landfill facility does not cause non-point source pollution of 
waters of the State, including wetlands, that violates any requirements of an area wide 
and statewide water quality management plan that has been approved under the 
Alabama Water Pollution Control Act. Furthermore, the facility will not cause non-point 
source pollution of waters of the State, including wetlands, that violates any 
requirements of an area wide and statewide water quality management plan that has 
been prepared under the Alabama Water Pollution Control Act. 
 
Alabama Power Company Field Biologists conducted a site assessment prior to the 
design and construction of the CCR landfill to identify, delineate, assess and document 
possible U.S. Army Corps of Engineers’ (Corps) “waters of the United States” which may 
be present on the site. No streams, open waters or wetlands were found on the landfill 
site. The full report can be found in Appendix 2. The landfill, including buffers, is not 
located in wetlands, beaches or dunes, and is not located in an area that would cause 
degradation of the same. The landfill is not located in the boundaries of the coastal area 
of Alabama. 

5. Hydrogeology [335-13-4-.11(2) (per 335-13-5-.02(1)(d))]. 
 

Hydrogeological studies were conducted on the site prior to design and construction of the 
landfill, including the installation of temporary piezometers for the purpose of determining 
groundwater levels. The facility has been designed and constructed to maintain a minimum of 5-
ft of separation between the bottom of the liner system and the highest measured groundwater 
level.  
 
The Hydrogeological Report for the site can be found in Appendix 3.   

  



 

 
 
6. Plans and Operational Reports [335-13-4-.12 (per 335-13-5-.02(1)(d))].  
 

Plans and operational reports for construction, operation, maintenance, closure and post-
closure care have been prepared and are maintained on site at Plant Gorgas. These drawings 
include locations and data for control points; a boundary survey and legal description of the 
facility; initial and final topographic maps and grading plans; plan and profile sheets of disposal 
areas; drainage plans and detention pond structures; designed buffers; roadways; and 
designation of the disposal area.  
 
Copies of the Design and Construction drawings can be found in Appendix 4. 

7. Site Geology and Hydrogeology  [335-13-4-.13 (per 335-13-5-.02(1)(d))]. 
 

Site geology and hydrogeology, including detailed presentations of the geological and 
hydrogeological units, are addressed in the Hydrogeological Report found in Appendix 3. 

 

8. Groundwater Resources [335-13-4-.14 (per 335-13-5-.02(1)(d))]. 
 

A discussion of groundwater resources and a groundwater monitoring plan can be found in 
Appendix 6. 

 
9. Cover [335-13-4-.15 (per 335-13-5-.02(1)(d))]. 
 

Intermediate cover will not be routinely utilized on the active face of the CCR disposal areas. Any 
exposed area of the CCR disposal area materials that will not receive CCR for three months will 
be covered with temporary soil cover, as previously approved by the Department. See ADEM 
Solid Waste Permit No. 64-10, dated June 24, 2016. Furthermore, there is an active Fugitive Dust 
Control Plan that has been prepared for Plant Gorgas and is included in the Operations Plan 
found in Appendix 9. 
 
Stacking plan drawings for the CCR cells show a 6-in intermediate cover to be placed on all 
exterior slopes of stacked CCR waste during filling operations which will be vegetated and 
maintained until final stabilization and closure. These stacking plans, included as a part of the 
Design and Construction Drawings, can be found in Appendix 4. 

10. Explosive Gases [335-13-4-.16 (per 335-13-5-.02(1)(d))]. 
 

The Plant Gorgas CCR Landfill accepts only coal combustion residuals. Organic wastes having a 
potential to generate methane or other explosive gases are not accepted. Therefore, explosive 
gas control and monitoring is not required. A prior variance to this requirement has been 
provided by the Department. See ADEM Solid Waste Permit No. 64-10, dated June 24, 2016. 

  



 

 

11. Drainage [335-13-4-.17 (per 335-13-5-.02(1)(d))]. 
 

The Plant Gorgas CCR Landfill has been designed and constructed to prevent flow onto the 
landfill from the 25-year storm. Furthermore, a runoff control system has been designed and 
constructed to collect and control at least the water volume resulting from the 24-hour, 25-year 
storm. Incident precipitation from the disposal site is controlled by drainage structures that 
minimize the generation of leachate, erosion and sedimentation and directs the runoff to a 
sedimentation ponds dedicated to each disposal cell. The Run-on and Run-off Control Plans 
along with the original Design calculations can be found in Appendix 5. The Run-on and Run-off 
Control Plans were initially prepared to satisfy federal standards, but also satisfy r. 335-13-15-
.05(2)(c). Drawings showing the drainage structures and sedimentation basin can be found in 
Appendix 4. 
 

12. Liners and Leachate Collection [335-13-4-.18 (per 335-13-5-.02(1)(d))]. 
 
The Plant Gorgas CCR Landfill has been designed with a composite liner system consisting of 
synthetic and soil liner materials.  The liner system consists of a 60-mil high density polyethylene 
(HDPE) geomembrane overlying a geosynthetic clay liner (GCL) having a maximum permeability 
on the order of 1 x 10-9 cm/sec.  The GCL is underlain by at least 12-in of compacted clay having 
a maximum permeability of 1 x 10-5 cm/sec. This alternative liner system was approved by the 
Department. See ADEM Solid Waste Permit No. 64-10 dated June 24, 2016. There is also a 
leachate collection system present that has been designed to maintain less than a 30 cm depth 
over the liner. The leachate collection system consists of a geosynthetic drainage layer (overlain 
by appropriate protective soil) above the composite liner system. 
 
The installation of the liner and leachate collection system was performed in accordance with 
the requirements of 335-13-4-.18 and the project Technical Specifications, which covers 
material properties as well as quality control requirements. Technical specifications for the 
construction of the Plant Gorgas CCR Landfill disposal cells can be found in Appendix 7.  
 
Calculations for the design of the leachate collection system can be found in Appendix 5. 
 

13. Access [335-13-4-.19 (per 335-13-5-.02(1)(d))]. 
 
The facility is located on Plant Gorgas property, and access to the Plant, and thereby the Landfill, 
is restricted with security gates manned 24 hours a day. Public access is not allowed unless 
escorted by authorized personnel. No dumping of waste material by the public is allowed.  
 

14. Closure and Post-closure [335-13-4-.20. per 335-13-5-.02(1)(d))] 
 

As originally designed, the final cover system for the lined disposal cells within the CCR landfill 
will consist of a composite cover system incorporating a GCL overlain by a 60-mil HDPE liner and 
a double-sided geocomposite drainage layer covered with 12 inches of protective soil and 6 



 

inches of topsoil. 
 
Post-closure care will be conducted for a minimum of 30 years. Post-closure maintenance will 
include quarterly inspections and any problems identified will be corrected in a timely manner. 
All eroded areas or areas having extensive surface cracks will be filled with suitable soil cover 
and appropriate cover established. Areas where ponding of water occurs will be maintained and 
regraded to reduce the potential for future ponding. Signs will be posted stating the facility is 
closed. Any required monitoring devices and pollution control equipment will be maintained. 
 
Written closure and post-closure care plans containing additional details that address the 
requirements of 335-13-4-.20 can be found in Appendix 8.  
 
 

15. Operation Plan [335-13-4-.21. per 335-13-5-.02(1)(d))] 
 
An Operation Plan for the Plant Gorgas CCR Landfill can be found in Appendix 9. Operation and 
use of the landfill will be as stipulated in the Permit. Waste accepted at the facility will be Coal 
Combustion Residuals generated by Alabama Power, including fly ash, bottom ash, gypsum, or 
other residuals resulting from the combustion of coal to generate electricity. The facility will not 
accept nor receive for disposal free liquids, regulated hazardous wastes, regulated medical 
wastes nor regulated PCB wastes. 
 
Open burning is not allowed at the facility. 
 
 

16. ADEM Admin. Code r. 335-13-4-.22 through r. 335-13-4-.24 
 
The specific requirements for Municipal Solid Waste Landfills, Inert Construction/Demolition 
Landfills and Septic Tank Pumpings and Sewage Sludge, as outlined in ADEM Admin. Code sections 
r. 335-13-4-.22 through r. 335-13-4-.24, do not apply to CCR Landfills and are not included. 
 

 
17. Groundwater Monitoring [335-13-5-.02(1)(h)3.] 

 
 

A groundwater monitoring plan can be found in Appendix 6.  
 

 
18. Recordkeeping [335-13-5-.02(1)(h)4.] 
 

Records pertaining to the Plant Gorgas CCR Landfill will be maintained at Plant Gorgas, 
including, but not limited to, the Operating Record, the Solid Waste Disposal Permit issued by 
the Department, and the permit application, including the operational narrative and the 
engineering drawings. 
 
All information in the Operating Record will be furnished upon request to the Department and 
will be made available at reasonable times for inspection by the Department. 



 

In accordance with the requirements of 335-13-15 [per 335-13-5-.02(1)(h)5.], all required plans 
and assessments periodically required for CCR landfills will be updated when conditions change 
that modify such updates. Amended plans and assessments will be placed in the Plant Gorgas 
Operating Record, posted to the public internet website and notifications will be made to the 
Director of the Department. 

 
19. Additional Permit Application Requirements [ r. 335-13-5-.02(1)] 
 

Plans, specifications, operational procedures and letters of final construction certification for 
construction of the operation of the facility have been previously submitted to the Department 
under signature and seal of a Professional Engineer licensed in the State of Alabama in support 
of ADEM Solid Waste Permit No. 64-10 dated June 24, 2016. Plans and operational procedures 
are again submitted with this application in Appendix 4 and Appendix 9, respectively. [r. 335-13-
5-.02(1)(e)1.] 
 
Reports, letters of certification and other documents concerning the siting standards of 335-13-
4-.01, prepared by a person with technical expertise in the field of concern, have been 
previously submitted to the Department in support of ADEM Solid Waste Permit 64-10 dated 
June 24, 2016, and are again submitted with this application in Appendix 2, Appendix 3 and 
Appendix 6. [r. 335-13-5-.02(1)(e)2.] 
 
A listing of adjacent property owners can be found in Appendix 10. [r. 335-13-5-.02(1)(f)] 
 
Technical data and reports documenting compliance with the unstable area requirements of 
335-13-15-.03(5) have been provided in Part 4.(vi) of this application. The Unstable Area 
demonstration originally submitted to satisfy federal standards also satisfies r. 335-13-15-.03(5) 
and is included in Appendix 11. [r. 335-13-15-.02(1)(h)1.] 
 
A run-on and run-off control system plan developed in accordance with 335-13-15-.05(2)(1)(c) 
has been addressed in Part 11 of this application and is included in Appendix 5. [r. 335-13-15-
.02(1)(h)1.] 
 
As required by r. 335-13-15-.04, Alabama Power will conduct and update assessments required 
by r. 335-13-15-.04(4)(a)2., (d) and (e) every 5 years. [335-13-5-.02(1)(h)5.] 
 
Location restriction documentation showing compliance with the requirements of r. 335-13-5-
.02(1)(i) have been addressed in Part 4 of this application. 
 
A groundwater monitoring and analysis program developed in accordance with r. 335-13-15-.06 
has been addressed in Part 17 of this application and is included in Appendix 6 [r. 335-13-15-
.02(1)(h)3.] 
 
Procedures for complying with recordkeeping and notification as required under r. 335-13-15-
.08 has been addressed in Part 18 of this application. 

 
 
 
 





APPENDIX 1 
ADEM PERMIT APPLICATION FORM 







APPENDIX 2 
FLOOD PLAIN, THREATENED & ENDANGERED SPECIES, CULTURAL RESOURCES AND WETLANDS 

DOCUMENTATION 
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EXECUTIVE SUMMARY 
 
In the winter of 2011, Alabama Power Company performed a site assessment to identify any 
possible inhabitation of Federally protected species in the proposed sites located on a landfill site 
as well as to identify, delineate, assess and document possible U.S. Army Corps of Engineers’ 
(Corps) “waters of the United States” which may have occurred on the site.  

 
The subject study area consisted of an approximate 352-acre study area and is located within 
Alabama Power’s plant property, south of Alabama Highway 269, near Goodsprings, Alabama. 
Specifically, the property is located in portions of Sections 17 & 8, Township 16 north and 
Range 6 west. Center coordinates of the project are as follows: 33.6513 Latitude and -87.1872 
Longitude.  
 

 
Study Area – Gorgas Steam Plant Landfill 

 
For the field studies, Alabama Power personnel identified the location of two areas of proposed 
work. Area 1 consists of a proposed Dry Gypsum Storage and existing C&D Materials Storage 
Site that is located on approximately 100 acres on the eastern side of the landfill. Area 2 consists 
of a site for Baghouse Byproduct Storage located on approximately 65 acres on the western side 
of the landfill.  

General Notes: 
1. Property lines shown are approximate 

Note: Boundaries are 
preliminary; they are not legal 
boundaries of the storage areas. 
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SITE CONDITIONS  
 
According to the Alabama Geological Survey, Geologic Map of Alabama dated 1988; the project 
lies in the Cumberland Plateau Physiographic Province and is underlain by the Pottsville 
Formation. The Pottsville Formation is Pennsylvanian in age and is primarily composed of 
sandstone, siltstone, shale and coal. The primary drainages in the area are Baker Creek and its 
tributaries, which drain to the Mulberry Fork with the primary drainage being the Mulberry Fork 
of the Black Warrior River. There are varying degrees of impacts to the streams and wetlands 
due to past land use practices in and adjacent the proposed project boundaries. The project is 
located in HUC 03160109 – Mulberry Watershed. 
 
According to the Walker Soil Survey most of the acreage within the subject area consists of 
previous mineral extraction (coal mining), which has been reclaimed. The topography is 
moderate to steep with few drainage courses. The elevation ranges from about 600 feet to 
approximately 240 feet above sea level in the project area. Specifically, the study area consisted 
primarily of Brilliant channery loam. These soils are formed in recent areas of excavated surface, 
typical of surface mining in the area. See attached Soil Report (Walker County). 
 
Federally Protected Species 
 
Field surveys were conducted for protected species known to occur within Walker County. Table 
1 represents a list of state and federally protected species in Walker County. No federally 
protected species were observed with the site boundaries.  
 
Table 1.  List of state and federally protected species in Walker County. 
 

Scientific Name Common Name 
Federal 
Status 

State 
Status 

Aneides aeneus Green Salamander 
 

SP 
Necturus alabamensis Black Warrior Waterdog C SP 
Corvus corax Common Raven 

 
SP 

Dendroica petechia Yellow Warbler 
 

SP 
Falco sparverius American Kestrel 

 
SP 

Thryomanes bewickii Bewick's Wren 
 

SP 
Mustela frenata Long-tailed Weasel 

 
SP 

Ursus americanus Black Bear 
 

GANOS 
Macrochelys temminckii Alligator Snapping Turtle 

 
SP 

Masticophis flagellum Coachwhip 
 

SP 
Sternotherus depressus Flattened Musk Turtle T SP 
Marshallia mohrii  Mohr's Barbara's Buttons  T 

 Platanthera integrilabia White Fringeless Orchid C   
 

C = Candidate Species, T = Federally Threatened, SP = State Protected, GANOS = Game Animal with No Open Season. 
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Waters of the United States (Wetlands and Streams and Open Waters) 
 
For the purpose of the current Corps guidance and subsequent jurisdiction over waters of the 
U.S., the following applies: 

  
The agencies will assert jurisdiction over the following waters: 

• Traditional navigable waters 
• Wetlands adjacent to traditional navigable waters 
• Non-navigable tributaries of traditional navigable waters that are relatively 

permanent where the tributaries typically flow year-round or have continuous 
flow at least seasonally (e.g., typically three months) 

• Wetlands that directly abut such tributaries 
 
Three features characterize wetlands by definition: hydrology (hydroperiod, mean depth, etc.), 
the presence of hydric soils and the resulting biotic communities, particularly the presence of 
hydrophytic vegetation. Hydrology is considered the primary variable of wetland ecosystems, 
driving the development of wetland soils and leading to the development of the biotic 
communities (Mitsch and Gosselink 2000). First-order streams, usually designated by solid blue 
lines on U.S. Geological Survey (USGS) 7.5-min topographic maps (scale 1:24,000), are 
normally associated with riverine wetlands. They may also continue farther upstream where 
broken blue lines on topographic maps indicate the presence of channels. Perennial flow is not a 
requirement for a wetland to be classified as riverine. 
 
A field plan was prepared to assist in the identification and location of wetlands within the 
subject property. Utilizing existing topographic maps, aerial photography, National Wetlands 
Inventory Maps (NWI), and field reconnaissance identified wetlands. The wetland survey was 
conducted in accordance with the USACE Piedmont and Eastern Mountains Regional 
Supplement (April 2012).  
 

 
NWI –USFWS Wetland Map 
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The NWI maps show no wetlands within the project boundary, but show two open water ponds 
located on the subject property, but do not currently exist. These NWI Maps are used as 
indicators that wetlands could exist and further investigation was performed to confirm the 
presence of jurisdictional wetlands.  
 
DELINEATION RESULTS 
 
The objective of the work was to perform a site study to determine possible Corps “waters of the 
United States”. The results of that delineation work are as follows: 
 
Assessment and Findings 
 
Waters of the U.S. 

• Area 1 - Area 1 consisted of approximately 100 acres on the eastern side of the 
landfill that contain a C&D Materials Storage Site and a proposed site for Dry 
Gypsum Storage. On Tuesday November 29, 2011, Jack Fuqua and Carl Hubbert 
surveyed the proposed site and surrounding areas included in Area 1. No streams, 
open waters or wetlands were found.  

• Area 2 - Area 2 consisted of approximately 65 acres on the western side of the 
landfill and will contain the proposed Baghouse Storage Site. On Thursday, 
September 20, 2012, Steve Krotzer and Chad Fitch surveyed the Gorgas Baghouse 
Project Site. No Streams, open waters or wetlands were observed.  
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QUALIFICATIONS 
 
Steve Krotzer – Alabama Power Environmental Affairs 

• Masters Degree in Biology 
• 25 Years experience delineating wetlands submitted to the Corps for numerous APC 

Projects 
• Has attended many workshops pertaining to wetland delineation, vegetation and hydric 

soils 
 
Chad Fitch - Alabama Power Environmental Affairs 

• Masters Degree in Biology 
• 8 years experience delineating wetlands submitted to the Corps for numerous APC 

projects 
• Has attended many workshops pertaining to wetland delineation, vegetation and hydric 

soils 
 
Jack Fuqua - Alabama Power Environmental Affairs 

• Successfully completed U.S Army Corps of Engineers 40-Hour Wetland Delineation 
Course and continuing education as recommended by the Corps related to wetland/upland 
plants, hydric soils, site hydrology, wetland mitigation, stream creation and classification 
and stream restoration.  

• Mr. Fuqua has performed well over 300 wetland delineations over a 20-year period.  
• His wetland forms and field experience have been verified by the Corps on dozens of 

instances for power line projects, substations, generating plant projects, and lakeshore 
projects. 

 
Carl Hubbert - Alabama Power Environmental Affairs (Contractor) 

• Bachelors Degree in Political Science with emphasis in U.S. Government Regulation and 
Policy  

• Registered Environmental Manager #11752-National Registry of Environmental 
Professionals (NREP) 

• Successfully completed U.S Army Corps of Engineers 40-Hour Wetland Delineation 
Course and continuing education  

• Over 30 years of environmental experience specializing in permitting and compliance, 13 
years experience in wetlands delineations and 404(b) Clean Water Act (33 U.S.C. 1344) 
and state (ADEM) permitting, water quality and prevention of sediment and erosion 
control 
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APPENDIX 4 

BOUNDARY SURVEY 
&

DESIGN AND CONSTRUCTION 
DRAWINGS 
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APPENDIX 5 
ENGINEERING CALCULATIONS 

SEDIMENTATION BASIN & RUN-ON/RUN-OFF CALCULATIONS 
LEACHATE CALCULATIONS 

SLOPE STABILITY CALCULATIONS 



RUN‐ON AND RUN‐OFF CONTROL PLAN 

PLANT GORGAS GYPSUM LANDFILL 

ALABAMA POWER COMPANY 

Section 257.81 of EPA’s regulations requires the owner or operator of an existing or new CCR landfill or 

any lateral expansion of a CCR landfill to prepare a run‐on and run‐off control system plan to document 

how these control systems have been designed and constructed to meet the applicable requirements of 

this section of the rule. Each plan is to be supported by appropriate engineering calculations. 

The Gypsum Landfill is located at Alabama Power Company’s Plant Gorgas within the permitted 

boundaries of the Plant’s overall landfill facility. While permitted for a variety of CCR, this facility will 

primarily store dry gypsum. The Gypsum Landfill covers approximately 15 acres. 

The storm water flows have been calculated using the Natural Resources Conservation Service method 

(also known as the Soil Conservation Service (SCS)) method using 24 hour storm events.  The storm 

water detention system has been designed in accordance with the Alabama Soil and Water Conservation 

Committee requirements as well as other local, city, and government codes.  The post developed storm 

water discharge was designed to be less than the pre‐developed storm water discharge in accordance 

with the requirements of the State of Alabama.  

Runoff curve number data was determined using Table 2‐2A from the Urban Hydrology for Small 

Watersheds (TR‐55).  Appendix A and B from the TR‐55 were used to determine the rainfall distribution 

methodology.  Precipitation values were determined from NOAA’s Precipitation Frequency Data Server 

(Atlas‐14). 

The NRCS provided information on the soil characteristics and hydrologic groups present at the site.  It 

was determined that the site contains areas with hydrological soil groups “A” and “D”.  A composite 

curve number was created based on the land use and soil type of the entire drainage area.  This 

information was placed into Hydraflow Hydrographs and used to generate appropriate precipitation 

curves and storm basin runoff values. 







 

 
1.0 Purpose of Calculation 
 
The purpose of this report is to demonstrate the run-on and run-off controls of the 
subject CCR landfill in order to prepare a run-on and run-off control system 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 

 
2.1 Site Overview 

 
The Plant Gorgas Dry Gypsum Storage Facility is located approximately 9 miles west of 
Birmingham, Alabama on Plant Gorgas property northeast of the plant.  The total area 
occupied by the landfill is approximately 48.6 acres.  The landfill has one storage cell 
with a drainage area of approximately 30.3 acres and a Sedimentation Pond with a 
drainage area of approximately 18.3 acres.   There is a single concrete stop log riser in 
the low point of the cell which conveys water to a sediment basin downstream via a 36 
inch diameter HDPE pipe.  Water collected in the Sedimentation Pond is pumped back 
to the Plant for reuse and is not released.  The sediment pond does have a spillway with 
an outfall to the Black Warrior River basin south of the site, however this structure is only 
to maintain dam integrity in the unlikely case of an overflow condition.  The 
Sedimentation Pond drainage area is approximately 18.3 acres and receives only runoff 
from the gypsum storage cell and the sloped areas around the pond up to the 
surrounding ridge lines.   
 
An overview of the Cell and Sedimentation Pond is provided in Table 1 below. 
 
 Table 1 - Landfill site characteristics 

Pond Description Cell Sedimentation Pond 

Size (Acres) 20.7 3.4 

Outlet Type Concrete stop log riser  
6’x6’, Ht=25’, Crest L=3.0’ 
with 36” HDPE pipe 

16” suction line to pump 

Outlets To Sedimentation Pond Pumped to Plant for reuse 

 
 
 
 
 
2.2 Run-on Control System Plan 
 
 
There is no stormwater run-on into the Cell or Sedimentation Pond other than flow from 
surrounding slopes at the perimeter of the cell and pond.  Run-off from these areas has 
been included in these calculations.  Note that any others areas where run-off was 
directed to the landfill area was diverted by the initial design which now prevents any 
water encroachment.  For further information on this hydraulic design, see SCS 
Calculation No. DC-GOR-ECS18932-001, Plant Gorgas Dry Gypsum Storage Facility 
Plans, Stormwater Management Calculations, 12/26/12 
 



 

2.3 Run-off Control System Plan 
 
A hydrologic and hydraulic model was developed for the Plant Gorgas Dry Gypsum 
Storage Facility Sedimentation Pond to determine the hydraulic capacity of the Cell and 
Sedimentation Pond.  The design storm for the purposes of run-off control system plans 
is the 24-hour, 25-year rainfall event. The results of routing the design storm event 
through the landfill are presented in Table 2 below: 
 
Table 2 - Flood Routing Results for Plant Gorgas Dry Gypsum Storage Facility 
Sedimentation Pond 
Plant Gorgas Normal 

Pool El 
(ft) 

Top of 
embankment 
El (ft) 

Peak 
Water 
Surface 
Elevation 
(ft) 

Freeboard* 
(ft) 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 
(cfs) 

Cell 359.0 385.0 360.7 24.3 N/A 4 

Sedimentation 
Pond 

335.0 355.0 345.8 9.2 65 0 

*Freeboard is measured from the top of embankment to the peak water surface 
elevation 
 
3.0 Methodology 
 
3.1 HYDROLOGIC ANALYSES 
 
The design storm for all run-on/run-off analyses is a 24-hour, 25-year rainfall event.  A 
summary of the design storm parameters and rainfall distribution methodology for these 
calculations is summarized below in Table 3.  
 
Table 3 - Plant Gorgas Dry Gypsum Sedimentation Pond Design Storm Distribution 
Return Frequency 
(years) 

Storm 
Duration 
(hours) 

Rainfall Total 
(Inches) 

Rainfall 
Source 

Storm 
Distribution 

25 24 7.15 NOAA Atlas 
14 

SCS Type 
III 

 
 

The drainage area for the Plant Gorgas Dry Gypsum Sedimentation Pond was 
determined based on a composite of Aerial Topo from March 2003, Field Topo August 
2008 and Lidar Topo December 2011.  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.  Times of Concentration 
were also developed based on methodologies prescribed in TR-55. 
 
A table of the pertinent basin characteristics of the landfill is provided below in Tables  
4(a) and 4(b): 
 
 
 



 

Table 4(a)—Landfill Hydrologic Information (Gypsum Cell) 

Drainage Basin Area (acres) 30.32 

Hydrologic Curve Number, CN 94 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 17.7 

Hydrologic Software   Hydraflow Hydrographs 

 
 
 

Table 4(b)—Landfill Hydrologic Information (Sedimentation Pond) 

Drainage Basin Area (acres) 18.25 

Hydrologic Curve Number, CN 74 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 22.3 

Hydrologic Software   Hydraflow Hydrographs 

  
Run-off values were determined by importing the characteristics developed above into a 
hydrologic model in Hydraflow Hydrographs Extension of AutoCad Civil 3D, 2013.  
 
 
3.2 HYDRAULIC ANALYSES 
 
Storage values for the Sedimentation Pond were determined by developing a stage-
storage relationship utilizing contour data.  The spillway system at the Plant Gorgas Dry 
Gypsum Sedimentation Pond consists of one primary spillway in the cell and in the 
sedimentation pond.  The primary spillway in the cell is a 6 foot square stop log riser with 
a 3 foot crest section.  In the Sedimentation Pond, the primary spillway is a trapezoidal 
weir located on the west dike.  It is a reinforced concrete spillway with a 2-foot wide crest  
with a depth of 1-foot deep with 6:1 slopes on either end providing access along the 
perimeter dike.   The spillway conveys flow to an existing downstream drainage channel.  
A summary of spillway information is presented below in Tables 5(a) and (b). 
 
 

Table 5(a) – Cell Spillway Attribute Table 
Spillway 
Component 

US Invert 
El (feet) 

DS 
Invert El 
(feet) 

Dimension (ft) Slope 
(ft/ft) 

Length (ft) Spillway 
Capacity 
(cfs) 

Primary 
Spillway 
Stop log riser 
8 foot square  

356.0 354.0 Weir L = 3.0 ft.,  
Weir EL 359.0 
Outlet pipe = 36” 
diameter, HDPE 

0.078 258 N/A* 
 

 
Table 5(b) – Sedimentation Pond Spillway Attribute Table 

Spillway 
Component 

US Invert 
El (feet) 

DS 
Invert El 
(feet) 

Dimension (ft) Slope 
(ft/ft) 

Length (ft) Spillway 
Capacity 
(cfs) 

Primary 
Spillway 

354.0 353.8 Trapezoidal 
(Concrete),  Crest 
L=20’, 
6:1 S.S. 

0.010 26.0 N/A* 
 

*N/A = Not available 



 

Based on the spillway attributes listed above, a rating curve was developed and inserted 
into Hydraflow Hydrographs software to analyze pond performance during the design 
storm.  Results are shown in Table 2.  
.  
 
 
4.0 SUPPORTING INFORMATION 
 
4.1 CURVE NUMBER 

 
4.1.1 GYPSUM CELL 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

4.1.2 SEDIMENTATION POND AREA 
      

 
 
 
 

4.2 STAGE-STORAGE TABLE 
4.2.1 SEDIMENTATION POND 
 

 



 

4.3 TIME OF CONCENTRATION 
 
4.3.1 GYPSUM CELL AREA 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
4.3.2 SEDIMENTATION POND AREA 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

     



 

4.4 RESULTS 
 
4.4.1 GYPSUM CELL AREA 
 
 
 

 

 
 
 
 
 



 

4.4.2 GYPSUM CELL ROUTING 
 
 
 
 

 
 
 
 
 
 



 

4.4.3 SEDIMENTATION POND AREA 
 
 
 
 

 
 
 
 
 
 
 



 

4.4.4 SEDIMENTATION POND ROUTING (NO DISCHARGE) 
 
 
 
 
 

 
 
 
 
 



 

4.5 DRAINAGE BASIN 
 
 

    



























RUN‐ON AND RUN‐OFF CONTROL PLAN 

PLANT GORGAS CCR LANDFILL 

ALABAMA POWER COMPANY 

Section 257.81 of EPA’s regulations requires the owner or operator of an existing or new CCR landfill or 

any lateral expansion of a CCR landfill to prepare a run‐on and run‐off control system plan to document 

how these control systems have been designed and constructed to meet the applicable requirements of 

this section of the rule. Each plan is to be supported by appropriate engineering calculations. 

The CCR Landfill is located at Alabama Power Company’s Plant Gorgas within the permitted boundaries 

of the Plant’s overall landfill facility. While permitted for a variety of CCR, this facility will primarily store 

dry ash from the baghouse operations at this time. The CCR Landfill includes two adjoining cells covering 

14 acres and 9 acres. Each cell has a designated leachate/runoff pond associated with it. 

The storm water flows have been calculated using the Natural Resources Conservation Service method 

(also known as the Soil Conservation Service (SCS)) method using 24 hour storm events.  The storm 

water detention system has been designed in accordance with the Alabama Soil and Water Conservation 

Committee requirements as well as other local, city, and government codes.  The post developed storm 

water discharge was designed to be less than the pre‐developed storm water discharge in accordance 

with the requirements of the State of Alabama.  

Runoff curve number data was determined using Table 2‐2A from the Urban Hydrology for Small 

Watersheds (TR‐55).  Appendix A and B from the TR‐55 were used to determine the rainfall distribution 

methodology.  Precipitation values were determined from NOAA’s Precipitation Frequency Data Server 

(Atlas‐14). 

The NRCS provided information on the soil characteristics and hydrologic groups present at the site.  It 

was determined that the site contains areas with hydrological soil groups “A”, “B” and “D”.  A composite 

curve number was created based on the land use and soil type of the entire drainage area.  This 

information was placed into Hydraflow Hydrographs and used to generate appropriate precipitation 

curves and storm basin runoff values. 









 

 
1.0 Purpose of Calculation 
 
The purpose of this report is to demonstrate the run-on and run-off controls of the 
subject CCR landfill in order to prepare a run-on and run-off control system 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 

 
2.1 Site Overview 

 
The Plant Gorgas Baghouse CCR Landfill is located approximately 9 miles west of 
Birmingham, Alabama on Plant Gorgas property northeast of the plant.  The total area 
occupied by the landfill is approximately 72 acres with additional buffer areas along the 
perimeter.  The landfill is comprised of two ash storage cells along with two sediment 
ponds.  The cells and ponds are lined with a combination of clay and HDPE liner 
material.  There are three 42 inch diameter dual-wall HDPE pipes in each cell which 
convey water from the cells to their associated sedimentation ponds.  The sedimentation 
ponds are connected with two 36 inch diameter dual-wall HDPE pipes.  All runoff 
eventually drains into Sedimentation Pond 1 where it is pumped back to the Plant for 
reuse and is not released.  The sediment ponds do have spillways which outfall to the 
Black Warrior River basin south of the site, however the purpose of these structures is 
only to maintain dam integrity in the unlikely case of an overflow condition. 
 
An overview of Cells 1 and 2, and Sedimentation Ponds 1 and 2 is provided in Table 1 
below. 
 
 Table 1—Landfill site characteristics 

Pond 
Description 

Cell 1 Sedimentation Pond 
1 

Cell 2 Sedimentation 
Pond 2 

Size 
(Acres) 

12.8 3.8 17.5 2.9 

Outlet 
Type 

3 42” dia. 
HDPE pipes 

8” HDPE solid wall 
pipe (Horiz. Pumps) 
20’ Trapezoidal 
Spillway (Concrete), 
6:1 S.S., (Control 
Structure – No 
Discharge) 

3  42” dia. 
HDPE pipes 

3  42” dia. HDPE 
pipes 
20’ Trapezoidal 
Spillway, 
(Concrete), 6:1 
S.S., (Control 
Structure – No 
Discharge) 

Outlets To Sedimentation 
Pond 1 

16” SDR11 / 22” 
SDR17 HDPE dual 
contained pumped 
to Plant, spillway to 
channel then Black 
Warrior River 

Sedimentation 
Pond 2  

Pipes to 
Sedimentation 
Pond 1 

 
 
 
 



2.2 Run-on Control System Plan 

There is no stormwater run-on into Cells 1 and 2 or Sedimentation Ponds 1 and 2 due to 
the construction of perimeter berm/roads at the outer boundaries.  Any runoff that was 
directed to the landfill area was diverted by the initial design which now prevents any 
water encroachment.  

2.3 Run-off Control System Plan 

A hydrologic and hydraulic model was developed for the Plant Gorgas Baghouse CCR 
Landfill to determine the hydraulic capacity of the storage cells and sediment ponds.  
The design storm for the purposes of run-off control system plans is the 24-hour, 25-year 
rainfall event. The results of routing the design storm event through the landfill are 
presented in Table 2 below: 

 Table 2-Flood Routing Results for Plant Gorgas Baghouse CCR Landfill 
Plant 
Gorgas 

Normal 
Pool El 
(ft) 

Top of 
embankment 
El (ft) 

Peak 
Water 
Surface 
Elevation 
(ft) 

Freeboard* 
(ft) 

Peak 
Inflow 
(cfs) 

Peak 
Outflow 
(cfs) 

Cell 1 No 
Pool 

Varies, Low 
Pt. @ 
512.0 

501.4 10.6 N/A 102 

Cell 2 No 
Pool 

Varies, Low 
Pt. @ 
512.5

504.4 8.1 N/A 119 

Sediment 
Pond 1 

483.0 512.0 494.2 17.8 221** N/A 
(pumped) 

Sediment 
Pond 2 

483.0 512.0 494.2 17.8 221** N/A 
(pumped) 

* Freeboard is measured from the top of embankment to the peak water surface
elevation
** Combined Cell 1 Sedimentation Pond and Cell 2 Sedimentation Pond

3.0 Methodology 

3.1 HYDROLOGIC ANALYSES 

The design storm for all run-on/run-off analyses is a 24-hour, 25-year rainfall event.  A 
summary of the design storm parameters and rainfall distribution methodology for these 
calculations is summarized below in Table 3.  



 

Table 3. Plant Gorgas Baghouse CCR Landfill Design Storm Distribution 
Return 
Frequency 
(years) 

Storm 
Duration 
(hours) 

Rainfall Total 
(Inches) 

Rainfall 
Source 

Storm 
Distribution 

25 24 7.15 NOAA Atlas 
14 

SCS Type III 

 
 

The drainage area for the Plant Gorgas Baghouse CCR Landfill was delineated based 
on LiDAR data acquired for the Plant in 2011.  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 methods 
prescribed in TR-55.  Soil types were obtained from the Natural Resources Conservation 
Service. Land use areas were delineated based on aerial photography.  Times of 
Concentration were also developed based on methodologies prescribed in TR-55. 
 
 
A table of the pertinent basin characteristics of the landfill is provided below in Tables 
4(a) and 4(b). 
 

Table 4(a) - Landfill Hydrologic Information (Cell 1 & Sedimentation Pond 1) 

Drainage Basin Area (acres) 19.5 

Hydrologic Curve Number, CN 90 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 10.0 

Hydrologic Software   Hydraflow Hydrographs 

 
 

Table 4(b) - Landfill Hydrologic Information (Cell 2 & Sedimentation Pond 2) 

Drainage Basin Area (acres) 23.1 

Hydrologic Curve Number, CN 89 

Hydrologic Methodology SCS Method 

Time of Concentration (minutes) 11.7 

Hydrologic Software   Hydraflow Hydrographs 

  
Runoff values were determined by importing the characteristics developed above into a 
hydrologic model in Hydraflow Hydrographs Extension of AutoCad Civil 3D, 2013.  
 
 
3.2 HYDRAULIC ANALYSES 
 
Storage values for the sedimentation ponds were determined by developing a stage-
storage relationship utilizing contour data.  The spillway system at the Plant Gorgas 
Baghouse CCR Landfill consists of primary spillways in the cells draining into the 
sediment ponds and primary trapezoidal weir spillways in each of the sediment ponds 
outfalling into a grassed drainage channel.  The primary spillways for each cell consist of 
three 42 inch diameter HDPE pipes and the pond weir spillways are reinforced concrete, 
20-foot wide crest by 1-foot deep with 6:1 slopes on either end providing access from the 
top of the pond.  A summary of information for each spillway is presented below in  
Table 5. 



 

Table 5—Spillway Attribute Table 
Spillway  US Invert 

El (feet) 
DS 
Invert El 
(feet) 

Dimension (ft) Slope 
(ft/ft) 

Length 
(ft) 

Spillway 
Capacity 
(cfs) 

Cell 1 499.3 498.7 3-42 inch 
diameter, 
HDPE 

0.005 112 N/A* 
 

Cell 2 502.4 501.0 3-42 inch 
diameter, 
HDPE 

.0144 100 N/A* 
 

Sedimentation 
Pond 1 

511.0 510.7 Trapezoidal 
(Concrete),  
Crest L=20’, 
6:1 S.S. 

1.0% 30 N/A* 

Sedimentation 
Pond 2 

511.0 510.7 Trapezoidal 
(Concrete),  
Crest L=20’, 
6:1 S.S. 

1.0% 30 N/A* 

*N/A = Not available 
Based on the spillway attributes listed above, a rating curve was developed and inserted 
into Hydraflow Hydrographs software to analyze pond performance during the design 
storm.  Results are shown in Table 2.  
 
 
 
4.0 SUPPORTING INFORMATION 

 
4.1 CURVE NUMBER 

4.1.1 CELL 1 AND SEDIMENTATION POND 1 AREA 
 

 

 



 

4.1.2 CELL 2 AND SEDIMENTATION POND 2 AREA 
 
 

 
 
 
4.2 STAGE-STORAGE TABLE 

4.2.1 SEDIMENTATION POND 1 
 

 



 

4.2.2 SEDIMENTATION POND 2 
 

 
 

 4.2.3 COMBINED SEDIMENTATION PONDS 1 AND 2 
 

 



 

 
4.3 TIME OF CONCENTRATION 

4.3.1 CELL 1 TO SEDIMENTATION POND 1 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

4.3.2 CELL 2 TO SEDIMENTATION POND 2 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

4.4 RESULTS 
4.4.1 CELL 1 AND SEDIMENTATION POND 1 
 
 
 

 
 
 
 
 
 
 



 

4.4.2 CELL 2 AND SEDIMENTATION POND 2 
 
 
 

 
 
 
 
 
 
 
 
 



 

4.4.3 SEDIMENTATION POND  
 
 

 
 
 
 

 
 
 
 



 

4.4.4 CELL 1 PRIMARY SPILLWAY OUTLET PIPE 
 
 
 

 
 

 
 
 
 
 
 
 



 

4.4.5 CELL 2 PRIMARY SPILLWAY OUTLET PIPE 
 
 
 
 

 



 

4.5 DRAINAGE BASIN 
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Plant Gorgas Baghouse Byproduct Storage Facility TV-GO-APC70355-002 

LCS Design 

Purpose of Calculation 
 
Alabama Power Company (APC) is currently constructing a baghouse at Plant Gorgas, the 
byproduct of which will be stored in an on-site storage facility.  The storage facility is being 
constructed to comply with the Alabama Department of Environmental Management (ADEM) 
Solid Waste Program.  Section 335-13-4-.18(2) of this program requires that new facilities be 
constructed with a leachate collection system (LCS) capable of maintaining less than 30 cm of 
head on the composite liner.  The purpose of this calculation is to demonstrate that the 
designed LCS at the Plant Gorgas baghouse byproduct storage facility will be adequate to keep 
the pressure head on the liner below 30 cm as required by ADEM regulations. 
 

Summary of Conclusions 
 
A summary of the maximum pressure head on the liner from each analysis is given below.  In 
each case, the pressure head on the HDPE is less than the 30 cm maximum allowed by ADEM 
regulations.  The maximum pressure heads calculated were 0.86 ft. (26 cm) for Cell 1 and 0.56 
ft. (17 cm) for Cell 2.  
 

Stacking 
Height 

(ft) 

Max. Pressure 
Head 

(ft) 

Location of Max. 
Press. Head in Model 

(x, ft) 
Cell 1 

0 0.82 267 
20 0.85 262 
40 0.85 262 
60 0.86 262 

Cell 2 
0 0.55 523 

20 0.55 523 
40 0.55 523 
60 0.55 525 
80 0.56 524 

 
 

Methodology 
 
The modeling was performed using SEEP/W version 8.0.10 finite element seepage analysis 
program by GEO-SLOPE International Ltd.  A steady-state seepage model was used for this 
calculation. 
 

Assumptions 
 
1. The HDPE liner is impermeable. 
 
2. The baghouse byproduct is assumed to be homogeneous and isotropic.   
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3. The hydraulic properties of the baghouse byproduct are assumed to be similar to the 

hydraulic properties of FGD gypsum.  The hydraulic conductivity is assumed to be 1 x 10-4 
cm/s, or 3.3 x 10-6 ft/s. 

 
4. The hydraulic conductivity of the sandy cover was assumed to be 1 x 10-3 cm/s.   
 
5. The annual precipitation was assumed to be 58.7 inches, or 1.55 x 10-7 ft/s.   
 
6. Properties of the geocomposite drainage material were based on GSE Fabrinet UF 300 mil 

double-sided geocomposite, and were adjusted for gradient and normal loads based on 
research by Qian, et al. 

 

Criteria 
 
The storage facility will consist of a 12.8 acre Cell 1 and a 17.5 acre Cell 2, along with 
associated sedimentation ponds.  Baghouse byproduct will be stacked in the storage cells with 
benches 20 feet in width spaced every 20 vertical feet on the slopes.  The bottom of Cell 1 will 
be sloped to drain at 0.88% for most of its area, with the northern end sloped at approximately 
0.61%.  Cell 2 will be sloped on the bottom at between 0.87% and 1.1%.  The bottom of each 
cell will be lined with geocomposite drainange net (GDN) overlain by a minimum of 12 inches of 
protective sandy soil cover.  An additional 12 inches of stone will be placed on top of the sand; 
however, it is assumed that the baghouse byproduct will infiltrate this stone layer with the 
resulting combination have hydraulic properties similar to the baghouse byproduct.  Thus, the 
stone layer was not modeled separately from the baghouse byproduct in this calculation. 
 
Leachate that infiltrates the stack is designed to enter the GDN and flow to collection pipes 
located in sumps around the down-slope perimeter of the stack.  These collection pipes will then 
transport the leachate flow to the sedimentation ponds.  In addition to the perimeter collection 
sumps, Cell 2 is designed to have collection pipe in a sump running under the middle of the cell 
and connecting to the perimeter sump on the eastern side of the stack.  A perimeter ditch 
between the toe of the dike and the toe of the stack, supported by a rock bolster, will direct 
stormwater runoff into the sedimentation ponds.  See Figure 2 for a detail of the stack perimeter. 
 
The cross sections used for the SEEP/W analyses were cut parallel to the maximum bottom cell 
gradients based the longest flow path within the cells.  SEEP/W analyses were run at stacking 
heights of 0, 20, 40, and 60 feet for Cell 1, and 0, 20, 40, 60, and 80 feet for Cell 2.  The 
pressure head on the finite element nodes located on the HDPE liner was recorded for the 
bottom and sides of the cells.  
 
A note on the geocomposite drainage net properties used: Research has shown that 
transmissivity in a GDN increases as the normal load decreases and as the gradient decreases.  
The transmissivity of the GDN was tested by the manufacturer at a normal load of 10,000 psf 
and a gradient of 0.1, in conformance with standard industry practice.  Based on research by 
Qian et al. (2001), we have adjusted the transmissivity based on a gradient of 0.02.  Because 
the gypsum cell has a gradient of 0.005 on the cell bottom, the modeled transmissivity is still 
likely to be highly conservative. 
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Design Inputs/References 
 
Plant Gorgas Design Drawing No. E8C11703 – Baghouse Byproduct Storage Facility, General 
Arrangement Plan  
 
Qian, Xuede, et al, 2001, Geotechnical Aspects of Landfill Design and Construction, Prentice 
Hall, 717 pp. 
 

Body of Calculation 
 
See below for seepage calculation. 
 

Attachments 
 
Attachment 1 – GDN Product Data Sheets 
 
Attachment 2 – Spreadsheet showing equivalent hydraulic conductivities of various drainage 
geocomposite materials based on published data regarding transmissivity, thickness and 
loading. 
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Figure 1: Baghouse Byproduct Storage Facility Layout 
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Figure 2: Example Cell 1 SEEP/W input diagram 
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Figure 3: Example Cell 2 SEEP/W input diagram  
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Figure 4: Stack perimeter detail 
 
 
 
 
 

 
Figure 5: Toe of stack as modeled showing baghouse byproduct (gray), sand (yellow), and 
geocomposite (green).  Boundary conditions are precipitation (blue arrows) and zero pressure 
nodes (red dots). 
 
  

[Rev 0]      
6/7/13                       Page 8  



 
Plant Gorgas Baghouse Byproduct Storage Facility TV-GO-APC70355-002 

LCS Design 

 
Baghouse Byproduct  

Volumetric Water Content 
 
 

 
Sand Volumetric Water Content 

 
Baghouse Byproduct 

Hydraulic Conductivity 

 
Sand Hydraulic Conductivity 

 
Figure 6: Volumetric water content and hydraulic conductivity functions 
 

Baghouse Byproduct

V
o
l.
 W

at
er

 C
on

te
n
t (

ft
³/

ft
³)

Matric Suction (psf)

0.22

0.24

0.26

0.28

0.3

0.32

0.34

0.36

0.38

0.4

0.01 10000.1 1 10 100

Sand

V
o
l.
 W

at
er

 C
on

te
n
t (

ft
³/

ft
³)

Matric Suction (psf)

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.01 10000.1 1 10 100

Baghouse Byproduct

X
-C

o
n
du

c
tiv

it
y 

(f
t/
se

c
)

Matric Suction (psf)

1.0e-09

1.0e-05

1.0e-08

1.0e-07

1.0e-06

0.01 10000.1 1 10 100

Sand

X
-C

o
n
du

c
tiv

it
y 

(f
t/
se

c
)

Matric Suction (psf)

1.0e-04

1.0e-13

1.0e-12

1.0e-11

1.0e-10

1.0e-09

1.0e-08

1.0e-07

1.0e-06

1.0e-05

0.01 10000.1 1 10 100

[Rev 0]      
6/7/13                       Page 9  



 
Plant Gorgas Baghouse Byproduct Storage Facility TV-GO-APC70355-002 

LCS Design 

 

[Rev 0]      
6/7/13                       Page 10  



 
Plant Gorgas Baghouse Byproduct Storage Facility TV-GO-APC70355-002 

LCS Design 

 

[Rev 0]      
6/7/13                       Page 11  



 

 

 

Calculation Number: 
TV-GO-APC70355-004 

 

Project/Plant: 
Plant Gorgas Dry Gypsum Storage Facility 

Unit(s):    
8-10 

Discipline/Area: 
TS-ES&FS-ES&EE 

Title/Subject: 
Leachate Collection System (LCS) Design 

Purpose/Objective: 
To design a drainage system to keep pressure head build-up less than 30 cm on top of the 
HDPE liner in the bottom of the cell. 

System or Equipment Tag Numbers: 
NA 

Originator: 
Joshua A. Lippert 

 

Topic   Page 

Attachments 

(Computer Printouts, Tech. Papers, Sketches, Correspondence) 
# of 

Pages 

Purpose of Calculation 2 Attachment 1 – GDN Product Data Sheet 1 

Summary of Conclusions 2 Attachment 2 – Geocomposite Comparison 1 

Methodology 2   

Assumptions 2   

Criteria 3   

Design Inputs/References 4   

Body of Calculation 4-10   

Total # of pages including 
cover sheet & attachments: 

12   

Rev. 
No. Description 

Originator 
Initial / Date 

Reviewer 
Initial / Date 

Approver 
Initial / Date 

0 Submitted for Permit JAL/5-31-13 THH/5-31-13 JCP/5-31-13 

     

     

     

Notes:   
 
 
 
 
 
 
 

Contents 

Revision Record   

Engineering and Construction Services Calculation 
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Purpose of Calculation 

 
Alabama Power Company (APC) is currently constructing FGD scrubbers at Plant Gorgas, the 
principal byproduct of which is FGD gypsum.  The FGD gypsum will be dewatered prior to 
transport to an on-site storage facility.  The storage facility is being constructed to comply with the 
Alabama Department of Environmental Management (ADEM) Solid Waste Program.  Section 335-
13-4-.18(2) of this program requires that new facilities be constructed with a leachate collection 
system (LCS) capable of maintaining less than 30 cm of head on the composite liner.  The 
purpose of this calculation is to demonstrate that the LCS at the Plant Gorgas dry gypsum storage 
facility is adequate to keep the pressure head on the liner below 30 cm as required by ADEM 
regulations. 
 

Summary of Conclusions 
 
A summary of the maximum pressure head on the liner from each analysis is given below.  In 
each case, the pressure head on the HDPE is less than the 30 cm maximum allowed by ADEM 
regulations.  The maximum pressure head calculated for any stacking configuration was 0.72 ft, or 
approximately 22 cm.  
 
Stacking 
Height 

(ft) 

Max. Pressure 
Head 
(ft) 

Location of Max. 
Press. Head 

(x, ft) 
Location Description 

20 0.10 62 Collection Sump 
40 0.13 62 Collection Sump 
60 0.30 849 EL375 Bench 
70 0.61 849 EL375 Bench 
90 0.67 849 EL375 Bench 

110 0.71 849 EL375 Bench 
130 0.72 849 EL375 Bench 

 
 

Methodology 

 
The modeling was performed using SEEP/W version 8.0.10 finite element seepage analysis 
program by GEO-SLOPE International Ltd.  A steady-state seepage model was used for this 
calculation. 
 

Assumptions 
 
1. The HDPE liner is impermeable. 
 
2. The FGD gypsum is assumed to be homogeneous and isotropic.   
 
3. The grain-size of the gypsum is based on composited gypsum data from Plants Yates and 

Scholz. 
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4. The hydraulic conductivity of the gypsum material is based on laboratory tests run on Plant 

Scholz gypsum samples including the following: sedimented – consolidation samples, cast and 
sedimented triaxial samples, cast gypsum samples, and in-situ on sedimented gypsum. 

 
5. The hydraulic conductivity of the sandy cover was assumed to be 5 x 10-5 cm/s.  This is based 

on estimates from the grain size distribution of the sand, which show it to be a clayey sand with 
approximately 40% fines. 

 
6. The annual precipitation was assumed to be 58.7 inches, or 1.55 x 10-7 ft/sec.  A stormwater 

collection system consisting of a decant pipe with a riser structure is located on the south side 
of the storage cell and is designed to drain stormwater runoff that is collected in a perimeter 
ditch incorporated into the stacking plan.  The stormwater collection system was designed to 
handle the runoff from the 25 year storm event at Plant Gorgas.  While some infiltration of 
rainfall through the stack will still occur, it is expected that much of the precipitation will be 
diverted into the stormwater collection system.  For the purpose of this calculation it was 
estimated that 25% of the stormwater would be collected by the stormwater collection system.  
This estimate of the stormwater collection system performance was chosen to represent a 
conservative scenario for stormwater infiltration into the stack.  Actual infiltration under normal 
operating conditions will likely be less than is modeled here. 

 
7. Properties of the geocomposite drainage material were based on SKAPS Transnet 330-1-10 

single-sided geocomposite with 10 oz/yd2 fabric as provided by the manufacturer and adjusted 
for gradient and normal loads based on research by Qian, et al. 

 

Criteria 
 
The site consists of a 20.7 acre dry gypsum storage cell and a 3.4 acre sedimentation pond.  FGD 
gypsum will be stacked in the storage cell to a planned height of approximately 130 feet (EL 485).  
Benches 20 feet in width will be spaced every 20 vertical feet on the slopes.  The bottom of the 
cell is approximately 7 acres in size and is graded at 0.5% draining downward to a collection sump 
trench on the south side.  This trench collects the leachate into pipes which convey it into the 
sedimentation pond.  The cell bottom is covered with SKAPS Transnet 330-1-10 geocomposite 
drainange net (GDN) overlain by a minimum of 12 inches of protective sandy soil cover.   
 
The cross section used for the SEEP/W analyses was cut parallel to the maximum bottom cell 
gradient based the longest flow path within the cell.  SEEP/W analyses were run at stacking 
heights of 20, 40, 60, 70, 90, 110, and 130 feet, coinciding with the height of the stack benches.  
The pressure head on the finite element nodes located on the HDPE liner was recorded for the 
bottom and sides of the cells.  
 
A note on the geocomposite drainage net properties used: Research has shown that transmissivity 
in a GDN increases as the normal load decreases and as the gradient decreases.  The 
transmissivity of the GDN was tested by the manufacturer at a normal load of 10,000 psf and a 
gradient of 0.1, in conformance with standard industry practice.  Based on research by Qian et al. 
(2001), we have adjusted the transmissivity based on a gradient of 0.02.  Because the gypsum cell 
has a gradient of 0.005 on the cell bottom, the modeled transmissivity is still likely to be highly 
conservative. 
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Design Inputs/References 

 
Plant Gorgas Design Drawing No. D-587889 – Dry Gypsum Storage Facility, Liner Plan  
 
Qian, Xuede, et al, 2001, Geotechnical Aspects of Landfill Design and Construction, Prentice Hall, 
717 pp. 
 

Body of Calculation 
 
See below for seepage calculation. 
 

Attachments 
 
Attachment 1 – GDN Product Data Sheets 
 
Attachment 2 – Spreadsheet showing equivalent hydraulic conductivities of various drainage 
geocomposite materials based on published data regarding transmissivity, thickness and loading. 
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Figure 1: Gypsum Area Layout 
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Figure 2: Example SEEP/W input diagram 
  

Materials:

Name: FGD Gypsum 
K-Function: Gypsum 
Vol. WC. Function: Gypsum (grain-size) 
K-Saturation: 3.3e-005 ft/sec

Name: 12" Sand Cover (5x10-5 cm/s) 
K-Function: Sand 
Vol. WC. Function: Sand 
K-Saturation: 1.64e-006 ft/sec

Name: #57 Stone in Sump 
K-Function: Gravel 
Vol. WC. Function: Gravel 
K-Saturation: 0.00033 ft/sec

Name: Geocomposite Drainage Layer 
K-Transpose: 2.1958 ft/sec
K-Normal: 0.167 ft/sec
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Figure 3: Detail of collection sump and drain at down-gradient toe of stack showing gypsum (light green), sand (yellow), 
geocomposite (pink), #57 stone (dark green), and zero pressure drain (red dot) with blue flux section arrows. 
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Gypsum Vol. WC 

 
 

 
Sand Vol. WC 

 
#57 Stone Vol. WC 

 
Gypsum Hydraulic Conductivity 

 
Sand Hydraulic Conductivity 

 
#57 Stone Hydraulic Conductivity 

 
Figure 4: Volumetric water content and hydraulic conductivity functions 
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Figure 5: Location of maximum pressure head on liner for 20 ft. and 40 ft. stacking heights. 
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Figure 6: Location of maximum pressure head on liner at EL375 bench (x=849 ft) for 60 ft., 70 ft., 90 ft., 110 ft., and 130 ft. stacking 
heights
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Purpose of Calculation 

 

The purpose of this calculation is to determine the stability of the proposed Byproduct Storage 

Cells slopes.   

 

The cells will store byproduct collected from the baghouse once in operation.  The material will 

be moisture conditioned and placed in the cell which will be designed and operated as a solid 

waste landfill. 

Methodology 

The calculation was performed using the following methods and software: 

 

GeoStudio 2012 (Version 8.0.10.6504), Copyright 1991-2012, GEO-SLOPE International, Ltd.  

Bishop, Ordinary, Janbu, and Morgenstern-Price analytical methods were run.  Morgenstern-

Price was reported. 
 

Criteria and Assumptions 

The slope stability models were run using the following assumptions and design criteria: 

 

 According to a recent site-specific seismic analysis conducted for Plant Gorgas, the 

peak ground acceleration is 0.08g.  

 The soil properties of unit weight, phi angle, and cohesion were obtained from historical 

laboratory test results (mine spoil, structural fill) and estimated parameters (byproduct 

material) .Soil stratigraphy and piezometric data was estimated from soil borings done 

in recent years.   
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The following soil properties were used in the analyses: 

 

Soil Description 
Moist Unit 

Weight, pcf 
c’, psf* 

Φ’, 

degrees* 
Baghouse Byproduct 80 0 28 

Structural Fill 115 500 28 

Mine Spoil 125 150 32 

    

Summary of Conclusions 

The following table lists the factors of safety for each cell in both steady state and seismic 

conditions.   

 

 

 

 

Failure Condition 
Computed 

Factor of Safety 

Cell 1 

Steady State 1.8 

Seismic 1.4 

Cell 2 

Steady State 1.8 

Seismic 1.4 

 

Design Inputs/References 

USGS Earthquake Hazards website, http://www.usgs.gov/hazards/earthquakes/. 

Gorgas Steam Plant Historical Files, Southern Company and/or Alabama Power. 

Body of Calculation 

Calculation consists of Slope-W modeling attached. 
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Purpose of Calculation 

FGD gypsum, a byproduct of FGD scrubbers, will be dewatered prior to transport to an on-site 

storage facility.  The storage facility is being constructed to comply with the Alabama Department 

of Environmental Management (ADEM) Solid Waste Program.  The gypsum will be moisture 

conditioned and stacked at the facility. The purpose of this calculation to determine the slope 

stability of the storage facility embankments and the gypsum stack. 

Methodology 

The calculation was performed using the following methods and software: 

 

GeoStudio 2012 (Version 8.0.10.6504), Copyright 1991-2012, GEO-SLOPE International, Ltd.  

Bishop, Ordinary, Janbu, and Morgenstern-Price analytical methods were run.  Morgenstern-

Price was reported. Section C-C’, as shown in Figure 1, was the section utilized for the 

analyses. 
 

Criteria and Assumptions 

The slope stability models were run using the following assumptions and design criteria: 

 

 According to a recent site-specific seismic analysis conducted for Plant Gorgas, the 

peak ground acceleration is 0.08g.  

 The soil properties of unit weight, phi angle, and cohesion were obtained from historical 

laboratory test results (mine spoil, structural fill) and estimated parameters (gypsum 

material).   
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The following soil properties were used in the analyses: 

 

Soil Description 
Moist Unit 

Weight, pcf 
c’, psf* 

Φ’, 

degrees* 
FGD Gypsum 100 0 35 

Structural Fill 115 500 28 

Mine Spoil 125 150 32 

    

Summary of Conclusions 

The following table lists the factors of safety for downgradient and upgradient slopes in both 

steady state and seismic conditions.   

 

Failure Condition 
Computed 

Factor of Safety 

Downgradient Steady State 3.2 

Downgradient Seismic 2.1 

Upgradient Steady State 3.1 

Upgradient Seismic 2.4 

 

Design Inputs/References 

USGS Earthquake Hazards website, http://www.usgs.gov/hazards/earthquakes/. 

Gorgas Steam Plant Historical Files, Southern Company and/or Alabama Power. 

Body of Calculation 

Calculation consists of Slope-W modeling attached. 
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Figure 1: Gypsum Area Layout 
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