
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 Closure Permit Application for the Plant Gorgas Gypsum Pond 

Dear Mr. Story: 

Alabama Power Company is the owner and operator of the Plant Gorgas Gypsum Pond, 
located at Parrish, Alabama. Pursuant to rule 335-13-15-.09(1)(c) 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 closure permit application for the Plant 
Gorgas Gypsum Pond. This revised closure permit application has been prepared to update 
the permit application package previously submitted to ADEM in December 2018. 
Specifically, a revised version of the Amended Closure Plan initially submitted to the 
Department on July 15, 2019 and a revised groundwater monitoring plan submitted on April 
15, 2020 have been incorporated into the Plant Gorgas Gypsum Pond closure permit 
application package.  

Alabama Power is seeking a closure permit for the Plant Gorgas Gypsum Pond pursuant to 
rule 335-13-15-.09(1)(c). That rule requires submission of “all the information as required for 
an existing CCR surface impoundment in 335-13-15-.09(1)(a), except for the requirements of 
335-13-15.09(1)(a)3., 4. and 5.” Thus, to the extent any materials fall within those exceptions, 
we have not included them in our submissions to the Department.  

In response to your comment on the closure plan, please note that we revised Section 4.2.6 of 
the Amended Closure Plan. As before, the procedure calls for repeated verification of 
excavation of relatively small areas. Because the area to be excavated at the Plant Gorgas 
Gypsum Pond covers hundreds of acres, we anticipate extended periods of daily verification 
events over the course of the project. In addition, a comparable number and frequency of 
verification events will be occurring within the same general time frame at four other 
Alabama Power facilities. We will be pleased to work with ADEM to schedule as many 
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instances of in-person observation and participation as ADEM finds necessary to discharge its 
duties of regulation and oversight. In addition, new language in Section 4.2.6 provides that 
photographs will be taken once removal of CCR from a given area outside the consolidated 
footprint is deemed complete by the Construction Quality Assurance engineer. These 
photographs will be maintained at the site and will be available for review by ADEM 
personnel. Accordingly, our modified procedures establish transparency and provide ADEM 
the opportunity for complete and thorough oversight of the process.  

Finally, per your request and in accordance with rule 335-13-15-.08(3)(i)4., we have uploaded 
both the Amended Closure Plan submitted on July 15, 2019 and the revised Amended Closure 
Plan that is incorporated in the revised permit application to Plant Gorgas’s CCR website.  

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 

   
 



PERMIT APPLICATION FOR CCR SURFACE IMPOUNDMENT 

PLANT GORGAS GYPSUM POND 

PARRISH, ALABAMA 

ALABAMA POWER COMPANY 



PERMIT APPLICATION FOR CCR SURFACE IMPOUNDMENT 

PLANT GORGAS GYPSUM POND 

335-13-15-.09(1)(c)

1. ADEM Application form

The completed application form can be found in Appendix 1.

2. Boundary plat and legal property description

A boundary plat and legal description can be found in Appendix 2. This drawing includes a 100-ft
offset line from the property boundary to reflect a buffer zone. See ADEM Admin. Code r. 335-
13-15-.03(6).

3. Hazard Potential Classification [r. 335-13-15-.04(4)(a)2.] and Emergency Action Plan (EAP)
 [    r.    335-13-15-.04(4)(a)3.].

The Plant Gorgas Gypsum Pond is formed by an engineered cross-valley embankment on the
south-southeast side of the impoundment. The Mulberry Fork of the Black Warrior River is
located downstream of the embankment and impoundment. In the unlikely event of an
embankment failure, water and CCR could potentially impact the Black Warrior River to the
south of the impoundment.

Based on the potential impacts in the unlikely event of an embankment failure, a hazard
potential classification of Significant Hazard Potential has been assigned to the Plant Gorgas
Gypsum Pond, in that failure or mis-operation of the CCR unit would result in no probable loss of
human life but could potentially result in economic loss and/or environmental damage.

A copy of the Initial Hazard Potential Classification document has been previously posted to
Alabama Power Company’s CCR website.

The Hazard Potential Classification and Emergency Action Plan for the Plant Gorgas Gypsum
Pond can be found it Appendix 3.

4. History of Construction and Structural Stability Assessments:

i. History of Construction [r. 335-13-15-.04(4)(c)1.(i) through (xii)].

The History of Construction document, including applicable drawings and figures, can be 
ound in Appendix 4. 



ii. Structural Stability Assessment [r. 335-13-15-.04(4)(d)].

The Structural Stability Assessment document can be found in Appendix 5.

iii. Safety Factor Assessment [r. 335-13-15-.04(4)(e)].

The Safety Factor Assessment document, including the applicable calculation, can be
found in Appendix 6.

5. On-site Control Points

Control Points are shown on Drawings E72020-E720325 found in Appendix 7.

6. Topographical Maps, Grading Plans and Details

Drawings showing existing topographic maps, final grades of the clean closed pond and cross
sections are shown in Appendix 8.

7. Quality Assurance/Quality Control (QA/QC) Plan

ADEM Admin. Code r. 335-13-15-.09(1)(a)10. Requires a QA/QC plan for all components of the 
final cover system. As the Plant Gorgas Gypsum Pond will undergo closure by removal, a QA/QC 
plan is not required and therefore not included. 

8. Operation Plan

An Operation Plan for the facility can be found in Appendix 9. Attachments to this Operation
Plan includes the following, unless as noted otherwise:

i. A CCR fugitive dust control plan [r. 335-13-15-.05(1).]
ii. An inflow design flood control system [r. 335-13-15-.05(3).]

iii. Groundwater monitoring and analysis program [r. 335-13-15-.06.]
iv. Recordkeeping and Notification Compliance Procedures [  r.    335-13-15-.08.
v. Procedures for updating all plans and assessments.

9. Written Closure and Post-Closure Plan [r.335-13-15-.07.]

The Gorgas Gypsum Pond will be closed by removal. A written closure plan can be found in
Appendix 10. As the facility will undergo closure by removal, a written post-closure care plan is
not required.

10. Supplemental Information

Reserved





APPENDIX 1 

APPLICATION FORM 



1. Facility type:

SOLID WASTE APPLICATION 

PERMIT APPLICATION 
SOLID WASTE DISPOSAL FACILITY 

ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
(Submit in Triplicate) 

__ Municipal Solid Waste Landfill (MSWLF) 
__ Industrial Landfill (ILF) 
__ CCR Landfill (CCRLF) 
_X __ CCR Surface lmpoundment (CCRSI) 
__ Other (explain) _____ _ 

2. Facility Name Plant Gorgas Gypsum Pond

3. Applicant:

Name: Mr Mike Godfrey

Address: Alabama Power Company

Post Office Box 2641 

Birmingham, Alabama 35291 

Telephone: (205) 257-6131 

4. Location: (include county highway map or USGSmap)

Township 16-South Range 06-West
Section 13 County Walker

5. Land Owner:

Name: Alabama Power Company 

Address: Post Office Box 2641 

Birmingham, AL 35291-0830 

(Physical Address) 

Plant Gorgas 

460 Gorgas Road 

Parrish, AL 35580-5715 

Telephone:_�C=2=05=2�2=5�7--4�1�94�-------------------­

(Attach copy of agreement from landowner if applicable.) 

ADEM Form 439 1-18 3 



Solid Waste Permit Application 
Page2 

6. Contact Person:

Name James Douglas

Position or

Che George 

Affiliation Environmental Affairs Specialist Senior Compliance Specialist 

7. 

Address: Post Office Box 2641

Birmingham, AL 35291-0831 

Telephone: (205) 257-6782 

460 Gorgas Road 

Parrish, AL 35580-5716 

(205) 686-2324

Size of Facility: Size of Disposal Area(s): 

=5�7-�l=O _____ Acres �1�8�.7�0� ______ Acres 

8. Identity proposed service area or specific industry that waste will be received from:

The CCRSI service area was limited to waste generated only from Alabama Power Company.

9. Proposed maximum average daily volume to be received at landfill (chooseone):

,_,N,.,/A...,_ 
___ Tons/Day _,_,N,.,/A..,_ __ Cubic Yards/Day

10. List all waste streams to be accepted at the facility (i.e., household solid waste, wood boiler ash, tires,
trees, limbs, stumps, etc.):

The CCRSI will undergo closure and it contains CCR materials.

'DATE 

ADEM Form 439 1- 18 4 



APPENDIX 2 

BOUNDARY PLAT AND LEGAL DESCRIPTION 
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APPENDIX 3 

HAZARD POTENTIAL CLASSIFICATION 
& 

EMERGENCY ACTION PLAN 

The Hazard Potential Classification and the Emergency Action Plan for the Plant Gorgas Gypsum Pond 
were initially prepared to satisfy federal standards. They also satisfy 335-13-15-04(4)(a)2. and 335-13-
15-.04(4)(a)3., respectively, as well as 335-13-15-.09(1)(a)6. and are included for that purpose. 



INITIAL HAZARD POTENTIAL ASSESSMENT 

PLANT GORGAS GYPSUM POND 

ALABAMA POWER COMPANY 

Section §257 .73{a)(2) of EPA's regulations requires the owner or operator of an existing CCR surface 

impoundment to conduct periodic hazard potential classification assessments. The owner or operator 

must document the hazard potential of each surface impoundment as a high hazard potential CCR unit, 

a significant hazard potential CCR unit or a low hazard potential CCR unit. 

The CCR surface impoundment located at Alabama Power Company's Plant Gorgas, also referred to as 

the Plant Gorgas Gypsum Pond, is located near Parrish, Walker County, Alabama. The CCR surface 

impoundment is formed by an engineered cross-valley embankment on the south-southeast side of the 

impoundment. The Mulberry Fork of the Black Warrior River is located downstream of the embankment 

and impoundment. In the unlikely event of an embankment failure, water and,CCR could potentially 

impact the Black Warrior River to the south of the impoundment. 

Based on the potential impacts in the unlikely event of an embankment failure, a hazard potential 

classification of Significant Hazard Potential has been assigned to the Plant Gorgas Gypsum Pond, in that 

failure or mis-operation of the CCR unit would result in no probable loss of human life but could 

potentially result in economic loss and/or environmental damage. 

I hereby certify that the hazard potential classification was conducted in accordance with 40 C.F.R. Part 

257.73 (a)(2). 



CCR SURFACE 

IMPOUNDMENT 

EMERGENCY ACTION PLAN 

Plant Gorgas Gypsum Pond 

I hereby certify that this Emergency Action Plan has been prepared in accordance with the 
requirements of 40 C.F.R. Part 257.73. 

ISSUE DATE: 

REVISION#: 

April 17, 2017 

0 



REVISION RECORD 

In accordance with 40 C.F.R. Part 257.73, this Emergency Action Plan (EAP) must be amended 
whenever there is a change in conditions that would substantially affect the EAP in effect.  
Additionally, the EAP must be evaluated, at a minimum, every five years to ensure the 
information is accurate.  As necessary, this EAP must be updated and a revised EAP placed in 
the facility’s operating record as required by 40 C.F.R. Part 257.105(f)(6). 

Revision 
Number Date Sections Affected/Reason 

0 04/17/2017 Creation of EAP 
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ACRONYMS AND ABBREVIATIONS 

ADEM  Alabama Department of Environmental Management 

AEMA  Alabama Emergency Management Agency 

ALDOT Alabama Department of Transportation 

APC  Alabama Power Company 

CCR  Coal Combustion Residuals 

CFR  Code of Federal Regulations 

E&CS  Engineering & Construction Services 

EAP  Emergency Action Plan 

EMA  Emergency Management Agency 

EPA  Environmental Protection Agency 

FERC  Federal Energy Regulatory Commission 

H:V  Horizontal:Vertical 

HDPE  High-Density Polyethylene 

ID Inside Diameter 

SCS  Southern Company Services 
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DEFINITIONS 

Adverse Consequences. Negative impacts that may result from the failure of a dam. The 
primary concerns are loss of life, economic loss (including property damage), lifeline disruption 
and environmental impact. 

Coal Combustion Residuals (CCR).  Fly ash, bottom ash, boiler slag, and flue gas 
desulfurization materials generated from burning coal for the purpose of generating electricity by 
electric utilities and independent power producers. 

CCR Surface Impoundment.  A natural topographic depression, man-made excavation, or 
diked area which is designed to hold an accumulation of CCR and liquids, and the unit treats, 
stores, or disposes of CCR. 

Dam/Dike/Embankment.  An artificial barrier that has the ability to impound water, 
wastewater, or any liquid-borne material for the purpose of storage. 

Dam Failure. Catastrophic type of failure characterized by the sudden, rapid and uncontrolled 
release of impounded water or the likelihood of such an uncontrolled release. It is recognized 
that there are lesser degrees of failure and that any malfunction or abnormality outside the design 
assumptions and parameters that adversely affect a dam’s primary function of impounding water 
is properly considered a failure. These lesser degrees of failure can progressively lead to or 
heighten the risk of catastrophic failure. They are, however, normally amenable to corrective 
action. 

Imminent Failure (Condition A Emergency).  Failure of a dam/dike/embankment is 
imminent or has occurred. 

Potential Failure (Condition B Emergency).  A potential failure condition of a 
dam/dike/embankment is a developing condition, but adequate time is available to 
properly evaluate the problem and implement corrective actions that may alleviate or 
prevent failure. 

Non-Failure Condition.  A condition that will not, by itself, lead to a failure, but that 
requires investigation and notification of internal and/or external personnel. 

Emergency.   A condition that develops unexpectedly, endangers the structural integrity of the 
dam, and requires immediate action. An emergency can lead to Adverse Consequences in the 
event of Imminent Failure. 

Filter.  One or more layers of granular material graded so as to allow seepage through or within 
the layers while preventing the migration of material from adjacent zones. 

Inundation Map.  A graphic representation of the inundation zone that shows the potential 
impact area due to a breach of the Gypsum Pond.  The inundation maps in this procedure are 
based on a specific computer-modeled dam breach scenario; therefore, the boundaries depicted 
are estimates for that particular model.  The models are considered conservative but larger 
floods could potentially occur.  Please refer to Appendix B. 
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Inundation Zone.  Area subject to flooding in the event of increased flows due to a 
dam/dike/embankment failure. 

Piping.  The progressive development of internal erosion of the dam/dike/embankment or 
foundation material by seepage. 

Probable Maximum Flood.  The flood that may be expected from the most severe combination 
of critical meteorologic and hydrologic conditions that are reasonably possible in the drainage 
basin. 

Sunny Day Failure.  A night or day failure that occurs during fair weather or when weather-
related flooding is not occurring. 
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1.0 STATEMENT OF PURPOSE 

This Emergency Action Plan (EAP) has been prepared for the Plant Gorgas Gypsum Pond to 
meet the requirements of 40 C.F.R. Part 257.73(a)(3). The EAP identifies potential safety 
emergency conditions at the Plant Gorgas Gypsum Pond and specifies actions to be followed to 
minimize potential loss of life and property damage if such conditions exist.   

This EAP will provide responding personnel with: 

• Pertinent information and description related to Plant Gorgas Gypsum Pond;

• Definition of events or circumstances that represent a safety emergency;

• Procedures that will be followed to detect a safety emergency;

• Notification procedures in the event of a safety emergency;

• Information to assist in decision making;

• A list of responsible persons and their respective responsibilities;

• Provisions for an annual face-to-face meeting with local emergency responders;

• Contact information for emergency agencies and emergency responders

• A map that delineates the downstream area that could be affected in the event of a failure.
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2.0 FACILITY DESCRIPTION 

Plant Gorgas is a coal-fired power plant located near Parrish, Alabama. This EAP covers 
emergency response procedures for the Plant Gorgas Gypsum Pond (the Gypsum Pond), which is 
designed to receive and store coal combustion residuals produced during the electric generating 
process at Plant Gorgas.  An overview of Plant Gorgas and the surrounding area is shown in 
Appendix A – Figure 1. 

The Gypsum Pond is approximately 18 acres in size at its normal pool elevation of 428 feet 
(Appendix A – Figure 2).  It should be noted that a significant portion of this 18 acres is utilized 
for dry storage and contains no standing water.  The Gypsum Pond has a cross valley 
embankment that ties into natural terrain/fill on the eastern and western sides of the pond. 
Approximately one half of the perimeter of the Gypsum Pond is an earthen embankment with a 
consistent blanket of riprap protecting the downstream slopes. The embankment is most 
prevalent along the southeast side of the Pond and this area was considered during the breach 
scenario. The top of the embankment is at an elevation of 440 feet or approximately 50 feet 
above the invert of the discharge pipe.  The entirety of the Gypsum Pond is lined with an HDPE 
liner.  The Gypsum Pond system also includes a sedimentation pond and two clear pools that are 
used to decant water back to Plant Gorgas.  The discharge system of the Gypsum Pond is located 
in the southwest portion of the pond and consists of the following features: 

1. A 48-inch HDPE riser pipe that connects to a 36-inch pipe that discharges into the
sedimentation pond.

2. A 36-inch HDPE pipe that collects Stormwater runoff from the perimeter ditch that
discharges into the same 36-inch pipe as mentioned above before discharging to the
sedimentation pond.

3. All flows from the pond are collected in the sedimentation pond before being pumped
back to the plant for reuse or to the Ash Pond at Plant Gorgas.

The Gypsum Pond is not included in the National Inventory of Dams and there is no Safe Dams 
Program in the State of Alabama.  The Gypsum Pond and has been assigned a Significant Hazard 
Potential classification under 40 C.F.R. Part 257.73 of the Environmental Protection Agency’s 
(EPA’s) Coal Combustion Residuals (CCR) Rule.  This classification, by definition, indicates 
that there is no probable loss of human life in the event of a dam/dike failure or misoperation of 
the facility.  However, failure or misoperation can cause economic loss, damage to the 
environment, disruption of lifeline facilities, or impact other concerns.  There are no structures 
that could be impacted by the failure of the Gypsum Pond dam/dike or mis-operation of the 
surface impoundment other than gravel roads on Plant Gorgas property.  There are no other dams 
located downstream that could be impacted by the failure of the Gypsum Pond dam/dike.  The 
Gypsum Pond is located just above the Mulberry Fork of the Black Warrior River.  The limits of 
potential flooding in the event of failure of the Gypsum Pond dam/dike can be seen on the 
Inundation Maps, which are included as Appendix B.  The provided inundation maps were 
developed based on the results of routing the breach wave downstream using the computer 
software, HEC-RAS.  HEC-RAS is a general application one-dimensional hydraulic model that 
can perform unsteady flow routing through an open channel system that may also include 
culverts, bridges, levees, tributaries, storage areas, and other dams.  Unsteady flow analyses 
allow for flow conditions that vary temporally and spatially such as a dam breach 
simulation.  Breach parameters such as failure time, breach width, and breach side slopes were 
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selected from industry accepted empirical formulas.  Water surface elevation data was extracted 
from the hydraulic model and plotted on best available LiDAR topographic information for the 
downstream areas. 

Normal river/lake levels and the flow from simulated dam breaches were superimposed over 
topographical maps to identify areas subject to flooding.  These flood extents are provided for 
planning purposes only; actual flooding can vary due to actual conditions present at the time 
of the failure.  
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3.0 DETECTION, EVALUATION, AND CLASSIFICATION 
PROCEDURES FOR EMERGENCIES 

3.1 Inspection Schedule and Condition Detection/Evaluation 

Trained personnel from Plant Gorgas inspect the Gypsum Pond dams/dike on a regular basis to 
pre-emptively detect conditions, in a timely manner, that could indicate a potential issue so that it 
can be addressed.  Trained personnel from the Plant’s Compliance group perform weekly 
inspections; and SCS E&CS Fossil Dam Safety (Fossil Dam Safety) personnel perform semi-
annual inspections.  

Plant personnel conducting inspections of the dams/dikes are trained on an annual basis by 
engineers from Fossil Dam Safety on the appropriate surveillance and monitoring requirements. 

Any issues discovered during an inspection are reported to Fossil Dam Safety as prescribed in 
the Safety Procedure for Dams and Dikes at Fossil Generation Plants (GEN10004). The Fossil 
Dam Safety Engineer(s) working with plant personnel will recommend a corrective course of 
action, as needed.   

3.2 Condition Severity Classifications 

Gypsum Pond dam/dike conditions will be classified based on the type of event, severity of the 
situation, and the time required to take corrective measures.  This procedure covers the following 
severity classifications: 

L
E

V
E

L
 O

F 
SE

V
ER

IT
Y

 

NON-FAILURE CONDITION (NFC) 
A situation that will not, by itself, lead to a failure and is not considered an 
emergency. However, an NFC does require investigation and notification of 
Fossil Dam Safety personnel and may require corrective action in order to 

prevent conditions that may lead to an emergency. 

POTENTIAL FAILURE – Condition B Emergency (B) 
A developing situation where failure of a dam/dike may occur but 

implementation of pre-planned actions may alleviate or prevent failure.  In 
general, adequate time is considered available to properly evaluate and 

implement corrective actions.  Should conditions worsen, an Imminent Failure 
emergency may be declared. 

IMMINENT FAILURE – Condition A Emergency (A) 
A situation where failure of the dam/dike is imminent or has already occurred. 
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3.3 Guidance for Determining the Condition Severity Level 

The following table details potential situations that could occur at the Gypsum Pond dam/dike.
The Condition Level indicated in the right-most column corresponds with the Condition Severity 
Classifications in Section 3.2 above. 

Event Situation Condition 
Level 

Discharge 
Structure 

Flow 

Spillway flow that could result in flooding of people downstream if 
the reservoir level continues to rise B 

Spillway flow that is flooding people downstream A 

Embankment 
Overtopping 

Reservoir level is 1 foot below the top of the dam/dike B 
Water from the reservoir is flowing over the top of the dam/dike A 

Seepage 
New seepage areas in or near the dam/dike NFC 
New seepage areas with cloudy discharge or increasing flow rate B 
Seepage with discharge greater than 10 gallons per minute A 

Dropouts 
Observation of new sinkhole in reservoir area or on embankment B 
Rapidly enlarging sinkhole A 

Embankment 
Cracking 

New cracks in the embankment greater than ¼-inch wide without 
seepage NFC 

Cracks in the embankment with seepage B 

Embankment 
Movement 

Visual movement/slippage of the embankment slope NFC 
Sudden or rapidly proceeding slides of the embankment slopes A 

Earthquake 

Measurable earthquake felt or reported on or within 50 miles of the 
dam/dike NFC 

Earthquake resulting in visible damage to the dam/dike or 
appurtenances B 

Earthquake resulting in uncontrolled release of water from the 
dam/dike A 

Security 
Threat 

Verified bomb threat that, if carried out, could result in damage to the 
dam/dike B 

Detonated bomb that has resulted in damage to the dam/dike or 
appurtenances A 

Sabotage / 
Vandalism 

Damage to dam/dike or appurtenances that could adversely impact the 
functioning of the dam/dike NFC 

Modification to the dam/dike or appurtenances that could adversely 
impact the functioning of the dam/dike NFC 

Damage to dam/dike or appurtenances that has resulted in seepage 
flow B 

Damage to dam/dike or appurtenances that has resulted in 
uncontrolled water release A 
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4.0 INCIDENT RESPONSE 

The following situations and conditions should be evaluated when performing condition severity 
detections and evaluations. 

Overtopping.  The Gypsum Pond reservoir has a drainage area of approximately 30 acres 
compared to a pond size of 18 acres. The Gypsum Pond receives only Stormwater runoff that 
falls within the local drainage area and water used to sluice the Gypsum slurry. The surface 
impoundment and principal spillway are designed and operated to safely manage the 1,000-year 
flood.  

Seepage.  Failures due to internal erosion and/or piping resulting from seepage would be 
detected in the early stages during the regular inspections conducted by plant personnel.  
Inspectors are trained to look for evidence of seepage. Inspection reports, including piezometer 
readings, are transmitted to trained dam safety engineers for evaluation. Therefore, the 
conditions that could lead to failures of this type would likely be discovered and corrected, 
making an actual failure a remote possibility. 

Slope Instability.  Slope instability would be demonstrated by sloughing of dam/dike slopes, 
which would be detected by Environmental Compliance personnel in their weekly inspections. 
The conditions that could potentially lead to a failure of this type would also be detected in 
advance and corrected making an actual failure a remote possibility. 

In the event that conditions are detected that could potentially lead to a dam/dike failure, the 
flowcharts in Appendices C (Incident Response) and D (Response Notification) will be used to 
respond to the situation and alert applicable personnel and emergency agencies. In that situation, 
local emergency management agencies (EMAs) would respond and begin warnings and 
evacuations as soon as possible following the declaration of a safety emergency. 

4.1 Access to the Site 

Plant and emergency personnel are able to access the dam/dike from the main portion of Plant 
Gorgas by paved or gravel-surfaced roadways. Figures 1 and 2 in Appendix A show the location 
of the Gypsum Pond on Plant property. 

4.2 Response during Periods of Darkness 

Plant Gorgas is operational and/or manned 24 hours a day every day, and personnel and 
equipment are able to access the site at any time. Response times would not vary significantly 
from daylight conditions.  

4.3 Response during Weekends and Holidays 

Plant Gorgas is operational and manned 24 hours a day every day, and personnel and equipment 
will be able to access the site at any time. The response times of certain personnel may be 
affected. 
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4.4 Response during Adverse Weather 

The dam/dike is accessed by paved and gravel-surfaced roads and is accessible during periods of 
adverse weather. If severe flooding causes road closures, response times may be adversely 
affected. 
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5.0 RESPONSIBLE PERSONS AND RESPONSIBILITIES 

Designated personnel have been trained in the use of these response procedures and are aware of 
their responsibilities in making the procedures effective. The chain of command and the 
individual responsibilities for plant personnel, public officials, and agencies are outlined below. 

5.1 Incident Commander 

The Incident Commander is the 24-hour point of contact for all plant emergencies. The Primary 
Incident Commander is the Operations Team Leader on-shift. The Secondary Incident 
Commander is the Fuels Team Leader on-shift, and should be contacted if the Primary Incident 
Commander cannot be reached.  

The Incident Commander is responsible for ensuring the following functions are addressed as 
required for emergency response situations: 

1. Verifying that an emergency condition exists.

2. Assessing and declaring the emergency condition.

3. Consulting with Fossil Dam Safety to evaluate conditions and determine remediation
actions.

4. Emergency Actions
a. If necessary, implement actions to lower the water level in the impoundment in

consultation with Fossil Dam Safety.
b. Call-out of personnel necessary to perform the work required on plant site during the

emergency.

5. Ensure the notification process as outlined in the Response Notification Flowchart
(Appendix D) is completed in an expedient manner.

6. Other responsibilities include:
a. Establishing lines of communication from the plant to the local and state EMAs.
b. Ensuring emergency sources of power are available for the operation of essential

equipment such as emergency lighting.
c. Ensuring the availability of heavy equipment and trained operators to aid in the

mitigation effort.

5.2 Dam Emergency Response Team Leader 

The Incident Commander shall assign a Dam Emergency Response Team Leader as appropriate 
for the type of emergency incident. Duties include reporting matters relating to potential 
emergency action directly to the Incident Commander, accounting for his/her crew personnel and 
directing their actions.  
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5.3 Plant Security Department 

The Plant Security Department is responsible for securing company property and controlling 
access to company facilities. The Plant Security Department will relay information to the 
Incident Commander. The Incident Commander will determine the appropriate people and 
agencies to notify. The Plant Security Department will perform emergency notifications to Plant 
departments as appropriate.  

5.4 Plant Environmental Compliance 

Environmental Compliance personnel are responsible for assessing conditions, contacting the 
Plant Manager, obtaining assistance from Fossil Dam Safety, and for providing technical updates 
to the Incident Commander. Compliance personnel can also request assistance from APC 
Environmental Affairs, if conditions warrant. 

5.5 Alabama Control Center 

The Alabama Control Center contacts the National Weather Service to inform them of conditions 
at the plant that may lead to potential flooding downstream.   

5.6 SCS E&CS Fossil Dam Safety 

Fossil Dam Safety is responsible for coordinating and providing the technical support necessary 
to mitigate the emergency condition and for notifying APC Corporate Communications and the 
Hydro General Manager (if the failure could impact a FERC regulated reservoir downstream of 
the surface impoundment) of the emergency condition. The SCS E&CS Manager shall notify the 
APC Supply Chain Management as shown on the Response Notification Flowchart (Appendix 
D). 

5.7 APC Personnel 

Environmental Affairs 
APC Environmental Affairs is responsible for coordinating long-term environmental response 
(after the initial response) and to remediate environmental issues and provide the technical 
support necessary for any remediation needs. Environmental Affairs is also responsible for all 
communications with environmental regulatory agencies for appropriate reporting of releases to 
the environment and for securing variances to existing permits, if needed. 

If necessary, Environmental Affairs will also help secure approved remediation contractors for 
the specific emergency condition that may exist. They will also provide additional support, such 
as emergency manpower, material, equipment, and expertise to assist in mitigation efforts, if 
needed. 

Corporate Communications 
APC Corporate Communications is responsible for coordinating the APC media response and 
will schedule news briefings and prepare news releases, as required. APC Corporate 
Communications will also work with local and State Public Information Officers to ensure that 
timely, accurate, and consistent information is made available to media outlets. 
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Corporate Security 
APC Corporate Security is responsible for supporting Plant Security personnel and contracting 
with local law enforcement for additional security personnel as needed. 

Supply Chain Management 
Supply Chain Management is responsible for obtaining additional equipment and materials 
necessary to mitigate the emergency condition and begin the recovery process.  

5.8 Emergency Agencies 

Local EMAs are responsible for planning and implementing evacuation and sheltering plans as 
well as directing search, rescue, and recovery efforts. If additional resources are required, the 
local agencies can contact the Alabama Emergency Management Agency (Alabama EMA) for 
assistance. 

The local EMAs are the point of contact between plant personnel and local jurisdictions.
The EMAs are responsible for the direction and control of emergency operations at the local 
level and keeping local government officials informed of the status of emergency operations. 

Alabama EMA generally becomes involved in an emergency situation if the local agencies are 
not capable of handling the situation or if assistance is requested by a local agency or by the 
Governor.  Alabama EMA has responsibilities similar to the local EMAs but is also responsible 
for mobilizing state military support as well as State Disaster Center operations. 

5.9 Law Enforcement 

Local Law Enforcement agencies are notified by the appropriate EMA. Alabama EMA notifies 
the State Patrol as well as the Alabama Department of Transportation (ALDOT). Law 
Enforcement is responsible for traffic control and can assist with evacuation, mitigation, and 
rescue activities. 
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6.0 NOTIFICATION PROCEDURES 

Communication during an emergency event will primarily be by company phone. In the event of 
system failure, Southern Linc radios and cell phones would be utilized as an alternate method of 
communication. 

Local and state EMA will be notified in the event of an emergency, and these agencies will be 
responsible for notifying the public. In the event of an imminent failure, local and state EMA’s 
will be notified to immediately begin evacuation procedures. APC Corporate Communications 
will provide information for media outlets and will be responsible for communicating relevant 
information to the public.   

6.1 Incident Response Flowchart for Imminent Failure and Potential 
Failure Emergencies 

Personnel responsible for executing mitigation and/or emergency actions shall be thoroughly 
familiar with their responsibilities under this EAP.  

A. When a Condition B or Condition A situation is detected, notify plant personnel in
accordance with the Incident Response Flowchart (below and in Appendix C). Plant
Environmental Compliance should contact Fossil Dam Safety immediately for technical
consultation. Fossil Dam Safety will provide the evaluation of the conditions and provide
a determination if there is an immediate threat to the dam/dike. If there is an immediate
threat of dam/dike or dike failure, declare an Imminent Failure Emergency and proceed
to Step I.

B. If no immediate threat is detected, determine if the problem detected could possibly lead
to failure of the dam/dike. If there is a potential for failure but corrective measures may
be taken to moderate or alleviate failure, declare a Potential Failure Emergency
(Condition B) and proceed to Step C.

C. If a Potential Failure Emergency has been declared, notify personnel and agencies
listed on the Response Notification Flowchart (Appendix D). Document all
communications using the appropriate forms contained in Appendix E. Once outside
agencies have been notified of an issue or potential problem, plant management is
responsible for keeping local EMAs informed of any change in conditions.

D. Begin corrective measures to attempt to alleviate or prevent failure.

E. Evaluate the effectiveness of the corrective measures. If the corrective actions are
successful, update all personnel/agencies previously contacted of the status of the
improved conditions and document relevant communications using the forms provided in
Appendix E. At this time, the Incident Commander will end the emergency condition.
Fossil Dam Safety will be responsible for preparing the after-action report.

F. If the corrective measures are not effective, Fossil Dam Safety will determine if there is
time to take additional corrective measures.
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G. If there is not time to take additional corrective measures and failure is imminent, declare
an Imminent Failure Emergency (Condition A) and proceed to Step I.

H. If there is time to implement additional corrective measures, return to Step E. Additional
support can be requested from Civil Field Services or outside contractors, as needed.

I. If an Imminent Failure Emergency has been declared by the Incident Commander or
his designee, ensure that all personnel have been moved to a safe area and perform
notifications per the Response Notification Flowchart (Appendix D). Document all
communications using the appropriate forms contained in Appendix E. Once outside
agencies have been notified of a problem or potential problem, the Incident Commander
or his designee is responsible for keeping local EMAs informed of any change in
conditions. Fossil Dam Safety will be responsible for preparing the after-action report.

6.2 Additional Considerations 

All communication shall be documented using the Data Recording Sheet located in Appendix E. 
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7.0 PROVISIONS FOR ANNUAL COORDINATION MEETING 

An annual face-to-face meeting will be held with representatives of Plant Gorgas, APC, and local 
emergency responders. The representatives may include: 

• Southern Company Services Fossil Dam Safety
• Plant Gorgas Plant Manager and Team Leaders
• Plant Gorgas Emergency Response Team
• Alabama Power Environmental Affairs
• Alabama Power Corporate Communications
• Local Emergency Responders



APPENDIX A 
Plant Gorgas Location Map – Figure 1 

Gypsum Pond Overview – Figure 2 
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APPENDIX B 
Inundation Maps 
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APPENDIX C 
Incident Response Flowchart 
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APPENDIX D 
Response Notification Flowchart 
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Emergency Responders Contact Information 

If a Condition A Emergency has occurred call 911 

1) Parrish Police Department – 1-205-686-9991
2) Parrish Fire and Rescue  – 1-205-686-5762
3) Walker County Sheriff’s Office – 1-205-302-6464
4) Walker County Emergency Management Agency   – 1-205-384-7233
5) Alabama Emergency Management Agency  – 1-205-280-2200
6) National Weather Service

a. Birmingham Office – 1-205-664-3010
b. Mobile Office – 1-251-633-6443



APPENDIX E 
Data Recording Sheet 



Page 1 of _____

EMERGENCY ACTION PLAN
DATA RECORDING SHEET

The Data Recording Sheet will be used to record important information relating to dam safety emergency.

Team Member(s):

Date of Incident:

Time of Incident:

Type of Emergency:

Emergency Coordinator:

Description of Events:*

What is Being Done:*

*Attach additional pages as necessary.

For incoming questions, refer all calls to:

Media Inquiries:

EMA Inquiries:

Environmental Agency Inquiries:

Alabama Power Company Corporate Communications 

Plant Manager/Incident Commander

APC Environmental Affairs
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APPENDIX 4 

HISTORY OF CONSTRUCTION DOCUMENTS 



HISTORY OF CONSTRUCTION FOR EXISTING CCR SURFACE IMPOUNDMENT 
PLANT GORGAS GYPSUM POND 

ADEM Admin. Code r. 335-13-15-.04(4)(c) 

(i) Site Name and Ownership Information:

Site Name: William C. Gorgas Electric Generating Plant 

Site Location: Parrish, Alabama 
Site Address:  460 Gorgas Rd. 

Parrish, Alabama 36512 

Owner:  Alabama Power Company 
Address: 600 North 18th Street 

Birmingham, AL 35203 

CCR Impoundment Name: Plant Gorgas Gypsum Pond 
NID ID:  NA 

ADEM’s rules governing coal combustion residuals require the owner or operator of an existing CCR 
surface impoundment to compile a history of construction. See ADEM Admin. Code r. 335-13-15-
.04(4)(c)1. 

(ii) Location of CCR Unit:

33.626385, -87.183952

See Location Map in the Appendix

(iii) Purpose of CCR Impoundment:

The William C. Gorgas Electric Generating Plant is a 3-unit electric generating facility, all of which are coal-
fired units.  The Plant Gorgas Gypsum Pond is designed to receive and store coal combustion residuals 
(gypsum) produced during the electric generating process at Plant Gorgas.  The gypsum slurry from the 
flue gas desulfurization operation is wet-sluiced to the gypsum storage area.  The gypsum is allowed to 
settle and the water decants to the sedimentation pond.  The decant water flows from the sedimentation 
pond to a clear pool before it is returned to the scrubber process.  

(iv) Watershed Description:

Plant Gorgas is located within the Baker Creek-Mulberry Fork HUC 12 watershed which has a total area of 
37,044 acres.  The Baker Creek-Mulberry Fork Watershed is located within the Mulberry HUC 8 watershed 
which has a drainage area of 878,212 acres. No run-on from the surrounding watershed flows into the 
Gypsum Pond. 



(v) Description of physical and engineering properties of CCR impoundment foundation/abutments:

The Plant Gorgas Gypsum Pond is located within the Warrior Basin physiographic region of the 
Cumberland Plateau and is a subsection of the Appalachian Plateaus physiographic province. The Warrior 
Basin consists of a broad upland with moderate relief, and is formed on gently dipping strata of the 
Pottsville Formation.  The upper reaches of the surface geology are dominated by the Pratt Coal Group 
and the Cobb Coal Group consisting of shale, siltstone, sandstone, and coal seams.   

The specific area of the Gypsum Pond was filled with mine spoil after previous surface mining activities. 
Borings taken in the undisturbed areas of the site suggest that only a thin layer of soil (5 to 20 feet) was 
present above the residual Pottsville Formation.  General soil conditions in most areas consisted of dark 
gray to black, fine to gravelly, shale and sandstone coal mine spoils.  The topography of the area was 
variable.  A terrace-type stratigraphy exists at the gypsum storage location due to the previous strip 
mining operations and backfilling of this area with mine spoils.   

(vi) Summary of Site Preparation and Construction Activities:

The Gypsum Pond was constructed in 2007.  An area approximately 50 acres in size was used to create 
the first cell of the gypsum storage area.  The Gypsum Pond itself covers approximately 18 acres. There is 
an area to the east at a lower elevation that consists of a sedimentation pond, clear pool, and an 
emergency storage pond.  The ponds are lined with an HDPE liner.    

As a part of construction, the existing soils/minespoil was graded, the subgrade proofrolled and a granular 
fill was placed beneath the liner. Embankments were constructed of compacted soil fill obtained from 
nearby borrow pits. Subsequent to initial construction, the downstream slopes of the embankment were 
surfaced with limestone riprap. 

(vii) Engineering Diagram:

The following drawings reflecting the construction of the Plant Gorgas Gypsum Pond can be found in the 
Appendix: 

• 2007 Site Grading Plan
• 2007 Cell Sections and Details
• 2007 Grading Plan Pond Sections and Details
• 2007 Grading Details

(viii) Description of Instrumentation:

There is currently no instrumentation at the Plant Gorgas Gypsum Pond.



(ix) Area-capacity curves:

(x) Spillway/Diversion design features and capacity calculations:

The Plant Gorgas Gypsum Pond spillway design consists of a 48-inch HDPE riser pipe that connects to a
36-inch pipe that discharges into the sedimentation pond.  There is an additional 36-inch HDPE pipe that
collects stormwater runoff from the perimeter ditch and discharges into the same 36-inch discharge pipe.
The combined capacity of this discharge structure is approximately 100 cfs at a pond elevation of 439.0
ft.

(xi) Provisions for surveillance, maintenance and repair:

Inspections of dams and dikes are critical components and are conducted on a regular basis—at least 
annually by professional dam safety engineers and at a minimum interval of every seven days by qualified 
persons at the plant.    In addition, inspections are performed after unusual events such as storms.  The 
inspections provide assurance that structures are sound and that action is taken, as needed, based on the 
findings.  Specific items addressed during the inspections include observations of pond levels, weather 
conditions, rainfall since the prior inspection, conditions of slopes and drains, erosion, animal damage, 
ant hills, alignment of retaining structures and more.  Dam safety engineers assess any maintenance or 
remediation performed since the previous inspection, check the status of work recommended at prior 
inspections, ensure that the posting of emergency notification information is up to date and evaluate any 
items noted during plant personnel inspections. 
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Construction Specifications: 

The following specifications relevant to the construction of the Plant Gorgas Gypsum Pond can be found 
in the Appendix: 

• 2007 Technical Specifications for New Gypsum Storage Facility
• 2007 General  Notes

(xii) Known record of structural instability:

There are no known instances of structural instability at the CCR unit.
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INQUIRY NUMBER 000057593 

GENERAL TECHNICAL SPECIFICATIONS 
FOR 

EARTHWORK 
FOR 

NEW GYPSUM STORAGE FACILITY 
FOR 

PLANT GORGAS - UNITS 8, 9 AND 10 FGD PROJECT 
ALABAMA POWER COMPANY 

PARRISH, ALABAMA 

1.0 APPLICABLE DOCUMENTS 

1.1 CODES AND STANDARDS 

The following Codes, Standards, Specifications, Publications, and/or Regulations shall be 
made part of these Specifications and will become part of the contract entered into for 
performance of the work covered herein.  The latest edition in effect at the time of the 
contract shall apply. 

A.   U.S. Department Of Labor, Occupational Safety and Health Administration 
(OSHA). 

OSHA 29 CFR 1926 - Safety and Health Regulations for Construction 

B. American Society for Testing and Materials (ASTM) Standards:
ASTM D420 - Standard Guide to Site Characterization for Engineering 

Design and Construction Purposes. 

ASTM D422 - Standard Test Method for Particle-Size Analysis of Soils. 

ASTM D698 Test Method for Laboratory Compaction Characteristics of 
Soil Using Standard Effort 

ASTM D1556 - Standard Test Method for Density and Unit Weight of 
Soil in Place by the Sand-Cone Method. 

ASTM D1557 - Standard Test Methods for Laboratory Compaction 
Characteristics of Soil Using Modified Effort 

ASTM D2216 - Standard Test Method for Laboratory Determination of 
Water (Moisture) Content of Soil and Rock by Mass. 

ASTM D2487 - Standard Practice for Classification of Soils for 
Engineering Purposes (Unified Soil Classification System). 
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ASTM D2488 Description and Identification of Soils (Visual-Manual 
Procedure) 

ASTM D2922 - Standard Test Methods for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth). 

ASTM D2937 Test Method for Density of Soil In Place by the Drive 
Cylinder Method 

ASTM D3017 - Standard Test Method for Water Content of Soil and Rock 
in Place by Nuclear Methods (Shallow Depth). 

ASTM D4318 - Standard Test Methods for Liquid Limit, Plastic Limit, 
and Plasticity Index of Soils. 

ASTM D4643 Test Method for Determination of Water (Moisture) 
Content of Soil by the Microwave Oven Method 

ASTM D4959 Test Method for Determination of Water (Moisture) 
Content of Soil by Direct Heating Method 

C. The Storm Water Management For Construction Activities - Developing
Pollution Prevention Plans And Best Management Practices Document, as
amended, as adopted by the EPA   

D. The Alabama Nonpoint Source Management Program Document, as amended,
as adopted by the Department and approved by the EPA.

1.2 REFERENCES 

1.2.1 Geotechnical Investigation 

Soil test borings and rock cores have been performed in conjunction with the 
Subsurface Investigation for this area.  This report and logs of these borings are 
included with this specification.  The title of this report is, “Gorgas Steam Plant, 
Subsurface Investigation Report for Gypsum Storage Area, ES1341”, dated 
December 2005.   
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1.2.2 Grading Drawings and Plans 

The following drawings should be considered part of these specifications: 

Drawing 
No. 

Rev. 
No. Drawing Title 

D591420 0 DRAWING INDEX & VICINITY MAP 
D591421 1 EXISTING TOPOGRAPHY BORINGS & POWER LINE LOCATIONS 
D591422 0 INITIAL SITE DEVELOPMENT SITE GRADING PLAN 
D591423 0 INITIAL SITE DEVELOPMENT CELL SECTIONS & DETAILS SHEET 1 
D591424 0 INITIAL SITE DEVELOPMENT CELL SECTIONS & DETAILS SHEET 2 
D591425 0 INITIAL SITE DEVELOPMENT POND SECTIONS & DETAILS 
D591426 0 INITIAL SITE DEVELOPMENT DETAILS - SHEET 1 
D591427 0 INITIAL SITE DEVELOPMENT DETAILS - SHEET 2 
D591428 0 INITIAL SITE DEVELOPMENT DETAILS - SHEET 3 
D591429 1 FUTURE DEVELOPMENT PLAN 
D591430 0 FUTURE DEVELOPMENT SECTIONS & DETAILS SHEET 1 
D591431 0 FUTURE DEVELOPMENT CELL SECTIONS & DETAILS SHEET 2 
D591432 1 FUTURE DEVELOPMENT DETAILS 

2.0 SUBMISSIONS BY CONTRACTOR 

The Contractor shall submit the following information to the Purchaser for review and 
appropriate action within the specified time unless otherwise noted or otherwise required 
in the contract documents.  These submittals include, but are not limited to the following: 

2.1 Submittals with Proposal 

Submit to the Purchaser with the proposal, the following: 

A. The name and statement of qualifications for the Contractor’s proposed testing
laboratory, from the approved list for the Purchaser’s approval.

2.2 Preconstruction Submittals 

Submit to the Purchaser for review, at least 30 days prior to commencement of 
construction, the following: 

A. Compaction Equipment:  Manufacturer's description of the compaction
equipment to be used, including weight and tamping pressure data, drawings,
and the densification character and depth efficiency of the equipment.

2.3 Construction Submittals 

Submit to the Purchaser, for records, within 5 working days of completing each 
compaction operation, one copy of each the following: 
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A. Documentation that all areas received the proper compaction in accordance
with this section.  Documentation shall include details on compaction
equipment used.

B. Documentation of results of in-place moisture content and density tests
required by this section.

3.0 SEDIMENT AND EROSION CONTROL 

3.1 The Construction Storm Water permit is being obtained by the Owner.  The 
Contractor will be expected to periodically inspect the work areas to ensure that 
erosion control measures are still in place and performing their intended function.  
The Contractor is also expected to inspect the work areas and provide additional 
erosion control measures as required.   

3.2 Sediment and erosion control measures shall be taken as required by Alabama 
Department of Environmental Management (ADEM) or as directed by the Owner 
to minimize erosion of soil. 

3.3 During the course of this project, the Contractor shall plan and coordinate his 
work to minimize the amount of suspended soil particles entering rivers and 
streams or leaving the general work area and being deposited in undesirable 
places.  Any property damage or fines resulting from the Contractor’s negligence 
or the negligence of his subcontractors shall be borne by the Contractor.  

3.4 The Contractor shall be responsible for ensuring that all Construction Storm 
Water Permit Compliance requirements are satisfied.  However, said Permit does 
not require that the Contractor test for turbidity and Contractor shall not perform 
such test.   

3.5 The Contractor shall not excavate, uncover or denude areas of work until 
adequate erosion and sediment control measures are installed.  The Contractor’s 
earthmoving operations shall at all times be in full compliance with the 
requirements of ADEM. 

3.6 The Owner will inspect the sediment and erosion control practices employed to 
evaluate their effectiveness.  Any deficiencies shall be immediately corrected by 
the Contractor at no cost to the Owner. 

4.0 CLEARING, GRUBBING, AND STRIPPING 

4.1 The area proposed for construction of the New Gypsum Storage Facility 
consisting of, but not limited to, the sediment pond, clear pool, emergency storage 
cell, gypsum storage cell, and all associated roads and construction areas will 
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require clearing, grubbing, and stripping prior to excavation and/or fill operations.  
These areas shall be cleared, grubbed, and stripped of any vegetation, organic 
matter and/or any other deleterious materials.   

4.2 Grubbing and stripping shall be performed to ten (10) feet outside the greatest 
limits of any cut or fill slopes. 

4.3 Trees, stumps, and brush cleared from the borrow areas shall be disposed of by 
burning or by removal to a designated area on site.  Timber may also be sold by 
the Contractor.   

4.4 Burning operations shall be conducted only in previously cleared areas and away 
from standing timber, structures, flammable vegetation or other flammable 
materials outside the cleared area.  All burning shall be done in accordance with 
all State Regulations.  Burn pits shall be located outside of the construction area 
and off right-of-ways (transmission or otherwise).  Materials to be burned shall be 
properly stacked, by dozers, in piles sufficiently large enough to facilitate the 
complete burning of all the materials in the pile.  The Contractor shall be subject 
to all public laws governing such burning operations and shall be responsible for 
any damage to life or property as a result of burning either on the Owner’s 
property or the property of others.  Fires shall not be started unless tractors are 
available in the immediate vicinity to check the spread of fire outside the cleared 
area.  Fires shall be guarded at all times and shall be under constant attendance 
until they have burned out or have been extinguished. 

4.5 Topsoil material, when encountered, shall be stockpiled only in areas designated 
by the Owner.  The Contractor shall slope the spoil area for drainage.  These 
materials will be used later to establish vegetation on slopes and any disturbed 
areas.   

4.6 Spoil material shall be stockpiled only in areas shown or designated by the 
Owner.  The Contractor shall slope the spoil area for drainage.   

4.7 The Contractor shall install and maintain a “Construction Exit” for the site.  This 
exit shall be 50’x 20’ and constructed using No. 3 stone.  The Contractor shall 
replace the stone with clean stone when plugged.  The Contractor is responsible 
for disposing of the plugged stone.  

5.0 FILL MATERIALS AND PROCEDURES 

5.1 SOIL AND OTHER FILL MATERIALS 

5.1.1 Non-organic, non-plastic soils excavated from the site are generally 
suitable for fill materials.  Coal mine spoils present in the area are also 
suitable for fill materials.   
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5.1.2 On site soils consist of clay with various fractions of weathered rock. 
Coal mine spoils, consisting of predominantly gravel size particles, are 
also present.   

5.1.3 Topsoil for the surface vegetation layer will be obtained predominantly 
from offsite.  It shall be the responsibility of the Contractor to slope the 
topsoil stockpile area for drainage. 

5.2 ROCK 

5.2.1 Rock at the site consists of Shale and Sandstone. 

5.2.2 Rock materials excavated from the site may be used for fill materials 
under the following conditions: 

5.2.2.1 Rock fragments larger than 3 inches may not be used as structural 
fill.   

5.2.2.2 Rock fill may not be placed within the upper 5 feet of any fill area. 

5.2.3 Rock materials shall be placed as deep in the fill areas as possible. 

5.2.4 Rock shall at no time be placed directly beneath a liner.  

5.3 BOTTOM ASH 

5.3.1 Bottom ash will be provided by the Owner for placement directly beneath 
the liner.   

5.3.2 The Contractor will be provided a location to load and transport the 
bottom ash.    

5.3.3 Bottom ash loaded directly from the pond will have to be stockpiled until 
it obtains the proper moisture content for fill placement and compaction.  

5.3.4 Haul trucks used must be able to travel on county roads.  Haul trucks will 
not be allowed to drive through the plant site. 

5.4  STRUCTURAL FILL PLACEMENT 

5.4.1 Structural fill will be required for the construction of the berms for the 
sedimentation pond, a clear pool, an emergency storage cell, the gypsum 
storage cell and other uses, if any, requiring compacted fill.   

5.4.2 Fill material shall be obtained from the required excavation area. 



7 

5.4.3 Compacted fill shall consist of the soil, rock or mine spoils materials 
meeting the requirements stated herein and shall be placed and 
compacted in accordance with these Specifications.   

5.4.4 Preparation for fill shall consist of the removal of any organic or 
deleterious materials present within the extent of the fill operation. 

5.4.5 Deleterious materials are soft, wet, or highly plastic materials that cannot 
be densified in place.  These materials may be found by proof-rolling the 
area that is to receive fill.  

5.4.6 Proof-rolling the foundation area shall be conducted using a 20 to 30 ton 
loaded, tandem wheel, dual rear axle dump truck or other pneumatic tired 
vehicle of similar size, weight and load distribution under the supervision 
of the Contractor. Unsuitable materials and/or conditions shall be 
removed, placed in the designated spoil pile and replaced with compacted 
fill.  Prior to receiving fill, the area shall be scarified by harrowing or 
other suitable means. 

5.4.7 No fill shall be placed on any part of the foundation until such areas have 
been inspected and approved by the Owner. 

5.4.8 Fill shall be placed in uniform layers of eight inches, nominal thickness, 
loose measurement, for one foot beyond the full width of the fill on each 
side.  Each layer shall be kept level with the necessary grading 
equipment.  Upon completion of compaction, the slopes shall be cut back 
to the final slope.  Particular care must be used to obtain the required 
compaction along the edges of the fill slopes.  Slopes will require 
compaction after they have been cut back to minimize water infiltration 
and erosion.   

5.4.9 During the dumping and spreading processes, the Contractor shall 
maintain at all times a force of men adequate for removal of roots and 
debris from all structural fill materials and all stones greater than three 
inch maximum dimension. Stones, roots, and debris shall be removed 
from the structural fill and disposed of in an approved manner. 

5.4.10 When moisture content is too low, the moisture content shall be adjusted 
to within the specification.  Moisture adjustment shall be done by wetting 
and disking sufficiently to bring the moisture content within the specified 
range.   

5.4.11 If the moisture content is too high, the Contractor will be permitted to 
stockpile and disk the fill material to promote drying to bring it back 
within the allowable moisture range.  Scarifying of the lift and 
recompaction after drying shall also be permitted.    
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5.4.12 The Contractor will be required to remove any compacted material that 
does not comply with the compaction requirements (density or moisture) 
and replace the fill at his own expense. 

5.4.13 Fill which cannot be compacted with roller equipment because of 
inadequate clearances shall be spread in 4-inch layers and compacted 
with power tampers to the extent required by the specifications for 
structural fill material. 

5.4.14 Compaction tests shall be performed daily in all types of soil being 
placed.  A minimum frequency will be maintained of at least one field 
moisture and density test for every 10,000 square feet of lift area, or more 
often if deemed necessary in the opinion of the Owner.  As a minimum, 
three in place density tests shall be performed for each lift in each area 
for each day fill material is placed. 

5.4.15 If the construction of the embankment is interrupted, the Contractor shall 
be required to shape and smooth the last layer of earth fill material placed 
on the fill to provide a surface that will shed as much water as possible 
during the interruption.  When the work is resumed, the Contractor shall 
be required to level, scarify and compact the last layer of fill material 
before placing additional layers.  

5.5 SOIL COMPACTION REQUIREMENTS 

Fill for all areas may be placed at a minimum of 95 percent of standard Proctor 
density (ASTM D 698) at plus or minus 2 percent of optimum moisture.  

5.6 ROCK COMPACTION REQUIREMENTS 

5.6.1 Rock fill shall be observed full-time during placement by the Contractor to 
insure adequate compaction. 

5.6.2 Rock fill shall receive adequate moisture to aid in compaction of the 
material and to wash soil fines into any void spaces between larger rock 
particles.  It is better to have more water than not enough in rock fill 
placement.   

5.6.3 Rock shall be compacted sufficiently as indicated by the Contractor.  

5.6.4 Should the rock material break down sufficiently to be conducive to in-
place density testing, it should be performed.  Compaction requirements 
shall be the same as those for soil.   
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5.7 TESTING 

5.7.1 The Contractor shall hire an independent testing firm to perform all soil 
testing requirements specified.  

5.7.2 Representative samples of the proposed materials for structural fill shall be 
obtained and tested by the Contractor to determine their soil type (Unified 
Classification), Atterberg Limits (plasticity) and moisture - density 
(Proctor) relationship.  

5.7.3 Testing for soil type and Proctor relationship shall take place prior to fill 
placement so that compaction testing can begin with fill placement. 

5.7.4 The Owner shall be copied immediately on all testing by the Contractor. 

5.7.5 The Owner reserves the right to perform additional testing if so desired. 

6.0 DEWATERING 

6.1 Water shall not be allowed to pond or stand on any graded soil areas or on any 
rock surface.   

6.2 The Contractor is responsible for dewatering any areas that may hold water until 
liner placement and vegetation of required areas is completed.   

6.3 The Contractor is responsible for all dewatering required within the limits of this 
site work.   

6.4 The Contractor shall dewater by grading materials to drain or by mechanical 
pumps.  Pumped water shall be discharged to the areas designated by the Owner. 

7.0 GRASSING AND SLOPE PROTECTION 

7.1 A 6 inch layer of topsoil shall be placed on all areas to be grassed.  

7.2 The Contractor shall produce a satisfactory stand of perennial grass.  If it is 
necessary to repeat any or all the work, including plowing, fertilizing, watering, 
mulching and seeding, the Contractor shall repeat these operations until a 
satisfactory stand is obtained at no additional cost to the Owner.  

7.3 All disturbed areas shall be grassed as indicated by the Owner.  Hydroseeding 
methods may be used. 

7.4 A satisfactory stand of grass is defined as a full cover (at least one plant in six 
inches when measured in any direction) of perennial plants that are alive and 
growing during the first growing season following seed application. 
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7.5 Measures shall be taken to prevent erosion of the topsoil layer and vegetation 
until a full vegetative growth has been obtained.   

7.6 Water required to promote a satisfactory growth shall be furnished and applied by 
the Contractor. 

7.7 The Contractor shall make daily inspections of the seeded areas and repair all 
eroded areas to the satisfaction of the Owner.   

7.8 Lateral drainage ditches shall be established at the top of the slopes.  These 
ditches shall prevent runoff from traveling down the face of the slope and further 
eroding the soil.    
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GENERAL NOTES 

SOIL AND FILL MATERIALS 

1. After excavation and before placement of any fill, the entire
subgrade shall be proofrolled with a loaded, tandem wheel, dual
rear axle dump truck.
2. Any areas noted to be deficient during the proofrolling shall be
excavated and replaced.
3. The fill material may consist of excavated mine spoils from the
area or other suitable materials. 
4. After establishing the base grade, a uniform layer of one foot of
bottom ash shall be placed and compacted across the graded
area.
5. The placement of fill soils shall consist of lifts with a maximum
loose lift thickness measurement of 6 to 8 inches. The
compaction criteria for all fill materials shall be a minimum of
95% of the maximum standard Proctor dry density at +/-2% of
the optimum moisture.

LINER 

1. The liner for the storage cell, sediment basin, clear pool and
emergency storage pond shall consist of a minimum 60 mil
textured high density polyethylene (HDPE) geomembrane.
The liner shall be placed over the compacted mine spoil
subgrade and the 1 foot protective layer of ash.
2. Construction procedures for liner placement, seaming, and
testing shall be according to the manufacturer's specifications.

EROSION AND SEDIMENT CONTROL 

1. Prior ta landfill cell development, any necessary erasion and
sediment control measures shall be constructed and put into
place and any required diversion berms, ditches and other
storm water management structures shall be constructed.
2. The sediment ponds shall be constructed first to receive any
runoff from the construction of the storage cell.
3. The plans ond details of permanent erosion and sediment
control structures are included in these plans.
4. All erosion and sediment control at the site shall be performed
in accordance with the Alabama Handbook for Erosion
Control, Sediment Control and Stormwater Management on
Construction Sites and Urban Areas, latest edition.

CONSTRUCTION SEQUENCING 

1. The future development and filling operations for this site may
be in several cells dependent on required life of the storage
area. For this development, one cell shall be developed.
2. The cell shall be graded, lined and filled with gypsum from
base grade to El. 440. Additional lining and storage shall then
take place in 20 foot elevation intervals, or as directed.
3. Prior to the initial cell becoming full, construction on the future
berms should proceed.
4. The future berms should be constructed by excavating material
from within the storage cell, placing gravel drains, lining, and
compacting the excavated material to the grades shown.
5. At liner Tie-ins, care should be taken in uncovering the liner
in the trench to not damge the liner. Clean the liner well to ensure
a proper seal when the two liners are welded together.

VEGETATION 

1. All disturbed and/ or exposed areas that will remain exposed for
more than three months shall be seeded, mulched and fertilized
upon reaching final grades.
2. Areas of structural fill shall be grassed upon reaching final
grades. 

2 1 

VEGETATION SCHEDULE 

Soecies Seeding Rates North Seedinn Dates 
Bermudagrass, Common 10 lbs/ac Aoril 1 to Julv 1 
Bermudagrass, Hybrid Solid Sod 
(Lawn Tvoes) Anytime 
Bermudagrass, Hybrid Sprigs 1 /sq ft 
(Lawn Types) March 1 to August 1 
Fescue, Tall 40-50 lbs/ac 
Serie ea 40-60 lbs/ac Seotember 1 to November 1 
Sericea 40-60 lbs/ac March 15 to July 15 
Common Bermudagrass 1 0 lbs March 1 5 to July 15 

CONCRETE 

1. Design material and workmanship shall be in accordance with
the following latest standards and specifications unless
otherwise modified on the design drawings.

-ACl-318 building code requirements for reinforced concrete.
-ACl-315 manual of standard practice for detailing reinforced

concrete structures. 
-ACl-347R recommended practice for concrete formwork.
-CRSI recommended practice for placing reinforcing steel.

2. All cast in place concrete shall develop a minimum
compressive strength of 4000 PSI in 28 days, unless otherwise
noted.
3. Reinforcing steel shall be deformed bars conforming to
ASTM A615, grade 60. Welded steel wire fabric shall be ASTM
A185 plain type.
4. Chamfer all exposed external corners of concrete with a 45
degree chamfer, unless otherwise noted.
5. Provide a minimum cover of 3" far reinforcing steel when
the concrete is placed directly against the ground, unless
otherwise noted. 
6. Provide a minimum cover of 2" for bars larger than #5
and 1)'.z" for #5 bars or smaller if after removal of forms the 
concrete is exposed to weather or in contact with the ground, 
unless otherwise noted. 
7. Provide a minimum cover of �" for reinforcing in slabs
and 1)'.z" for reinforcing in walls not exposed directly to weather
or ground, unless otherwise noted.
8. Embedment and splice lengths for reinforcing steel shall
conform to ACl-318, unless otherwise noted. 
9. All reinforcing bar hooks shown on drawings shall be ACI
Standard 90 degree hooks, unless otherwise noted. 
10. Two #5 bars shall be placed on all sides top & bottom
of openings in concrete where the largest opening exceeds 12".
Extend the bor 2' -0" beyond the edge of opening, unless
otherwise noted.
11. Concrete keys, when shown, shall be 1)'.z" (DEEP) X 3)'.z" (WIDE),
unless otherwise noted.
12. Rebar fabricator shall obtain approval of his detail drawings
before beginning fabrication, unless otherwise noted in purchase
order.
13. All concrete exposed to weather and all liquid retaining
structures shall be air entrainment concrete.

DRAWING INDEX 

0-540511 SHT.1

D-540511 SHT.2

D-540511 SHT.3

0-540511 SHT.4

GENERAL ARRANGEMENT - ISOMETRIC GYPSUM SLURRY 
BOOSTER PUMPS AND RETURN WATER PUMPS 
GENERAL ARRANGEMENT - PLAN VIEW GYPSUM SLURRY 
BOOSTER PUMPS AND RETURN WATER PUMPS 
GENERAL ARRANGEMENT - SECTIONS & DETAILS GYPSUM 
SLURRY BOOSTER PUMPS AND RETURN WATER PUMPS 
GENERAL ARRANGEMENT - SECTIONS & DETAILS GYPSUM 
SLURRY BOOSTER PUMPS AND RETURN WATER PUMPS 

D-591420 - DRAWING INDEX & VICINITY MAP
0-591421 - EXISTING TOPOGRAPHY, BORINGS, & POWERLINE LOCATIONS
0-591422 - INITIAL SITE DEVELOPMENT - SITE GRADING PLAN
0-591423 - INITIAL SITE DEVELOPMENT - CELL SECTIONS & DETAILS-SHEET 1
0-591424 - INITIAL SITE DEVELOPMENT - CELL SECTIONS & DETAILS-SHEET 2
D-591425 - INITIAL SITE DEVELOPMENT - POND SECTIONS & DETAILS
D-591426 - INITIAL SITE DEVELOPMENT - DETAILS-SHEET 1
D-591427 - INITIAL SITE DEVELOPMENT - DETAILS-SHEET 2
D-591428 - INITIAL SITE DEVELOPMENT - DETAILS-SHEET 3
0-591429 - FUTURE DEVELOPMENT PLAN
0-591430 - FUTURE DEVELOPMENT - SECTIONS & DETAILS-SHEET 1
0-591431 - FUTURE DEVELOPMENT - CELL SECTIONS & DETAILS-SHEET 2

3. Should topsoil be required for vegetative growth, a minimum
of 6 inches of topsoil shall be placed.
4. The following schedule indicates the recommended species,
planting dates, and fertilization requirements. Walker County 
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APPENDIX 5 

STRUCTURAL STABILITY ASSESSMENT 

The Initial Structural Stability Assessment for the Plant Gorgas Gypsum Pond was initially prepared to 
satisfy federal standards. It also satisfies 335-13-15-.04(4)(d) and 335-13-15-.09(1)(a)7.(ii) and is 
included for that purpose. 



INITIAL STRUCTURAL STABILITY ASSESSMENT 
PLANT GORGAS GYPSUM POND 
ALABAMA POWER COMPANY 

EPA’s “Disposal of Coal Combustion Residuals from Electric Utilities Final Rule (40 C.F.R. Part 257 and 

Part 261) section §257.73(d) requires the owner or operator of an existing CCR surface impoundment to 

conduct periodic structural stability assessments. The owner or operator must document whether the 

design, construction, operation and maintenance of the CCR unit is consistent with recognized and 

generally accepted good engineering practices for the maximum volume of CCR and CCR wastewater 

which can be impounded therein. 

The CCR surface impoundment located at Alabama Power Company’s Plant Gorgas also referred to as 

the Plant Gorgas Gypsum Pond is located on Plant Gorgas property near Parrish, Walker County, 

Alabama. The CCR surface impoundment is formed by an engineered cross-valley embankment. The 

foundations and abutments generally consist of a combination of stiff natural soils and mine reclamation 

fill material, both of which have been assessed to be stable.  

Slope protection against surface erosion consists of a 60-mil HDPE liner on the inboard slopes and riprap 

on the exterior slopes. Wave action is not an issue with the Gorgas Gypsum Pond considering the 

configuration and operation of the facility. Furthermore, the pond is not operated in such a manner as 

to be subjected to rapid drawdown conditions, and the presence of the HDPE liner protects 

embankment slopes against rapid drawdown instability and erosion.  

The cross-valley embankments have been properly constructed using mechanical stabilization, 

compacted to a density sufficient to withstand the range of loading conditions. 

The primary spillway structures consist of HDPE riser structures that serve to decant water from the 

sluiced gypsum. There are no other spillways or discharge structures serving the Plant Gorgas Gypsum 

Pond.  The spillways are designed, constructed operated and maintained to adequately manage flow 

during and following the peak discharge from the 1000-yr storm. 



The CCR unit has HDPE piping leading from the riser structures that that penetrates the embankment. 

There is no evidence of deterioration, deformation, distortion, bedding deficiencies, sedimentation, and 

debris which may negatively affect the operation of the structure. 

The downstream slopes of the embankment are not subject to inundation from adjacent water bodies. 

I hereby certify that the structural stability assessment was conducted in accordance with 40 C.F.R. Part 

257.73(d). 



APPENDIX 6 

SAFETY FACTOR ASSESSMENT 

The Initial Safety Factor Assessment for the Plant Gorgas Gypsum Pond was initially prepared to satisfy 
federal standards. It also satisfies 335-13-15-.04(4)(e) and 335-13-15-.09(1)(a)7.(iii) and is included for 
that purpose. 



INITIAL SAFETY FACTOR ASSESSMENT 

PLANT GORGAS GYPSUM POND 

ALABAMA POWER COMPANY 

EPA's "Disposal of Coal Combustion Residuals from Electric Utilities Final Rule {40 C.F.R. Part 257 and 

Part 261), §257.73{e), requires the owner or operator of an existing CCR surface impoundment to 

conduct periodic safety factor assessments. The owner or operator must document that the minimum 

safety factors outlined in §257.73(e)(l)(i) through (iv) for the critical embankment section are achieved. 

The CCR surface impoundment located at Alabama Power Company's Plant Gorgas also referred to as 

the Plant Gorgas Gypsum Pond is located on Plant Gorgas property, southeast from Parrish, Alabama. 

The CCR surface impoundment is formed by an engineered cross-valley embankment. The critical 

section of this CCR unit has been determined to be located at the highest portion of the embankment in 

the area holding sluiced gypsum. 

The analyses used to determine the minimum safety factor for the critical section resulted in the 

following minimum safety factors: 

Loading Condition Minimum Calculated Minimum Required 

Safety Factor Safety Factor 

Long-term Maximum Storage Pool (Static) 2.5 1.5 

Maximum Surcharge Pool (Static) 2.5 1.4 

Seismic 2.3 1.0 

The embankments are constructed of silts, clays, clean sands and rip-rap that are not susceptible to 

liquefaction. Therefore, a minimum liquefaction safety factor determination was not required. 

I hereby certify that the safety factor assessment was conducted in accordance with 40 C.F.R. Part 

257.73 (e)(l). 
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Purpose of Calculation 
The William C. Gorgas Electric Generating Plant is a 5-unit electric generating facility, all of which 
are coal-fired units.  The Plant Gorgas Gypsum Pond is designed to receive and store coal 
combustion residuals (gypsum) produced during the electric generating process at Plant Gorgas. 
The gypsum slurry from the flue gas desulfurization operation is wet-sluiced to the gypsum storage 
area.  The gypsum is allowed to settle and the water decants to the sedimentation pond. 

The purpose of this calculation is to provide a slope stability assessment of the Plant Gorgas 
Gypsum Pond dam under conditions prescribed by the EPA CCR rule. 

Methodology 
The calculation was performed using the following methods and software: 

GeoStudio 2012 (Version 8.15.5.11777), August 2015 Release, Copyright 1991-2016, GEO-
SLOPE International, Ltd.   

Strata (Version alpha, Revision 0.2.0), Geotechnical Engineering Center, Department of Civil, 
Architectural, and Environmental Engineering, University of Texas. 

The Morgenstern-Price analytical method with an entry-exit slip surface was used for slope 
stability calculation. 

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

• Seismic site response was determined using a one-dimensional equivalent linear site
response analysis.  The analysis was performed using Strata and utilizing random vibration
theory. The input motion consisted of the USGS published 2008 Uniform Hazard
Response Spectrum (UHRS) for Site Class B/C at a 2% Probability of Exceedance in 50
years.  The UHRS was converted to a Fourier Amplitude Spectrum, and propagated
through a representative one dimensional soil column using linear wave propagation with
strain-dependent dynamic soil properties.  The input soil properties and layer thickness
were randomized based on defined statistical distributions to perform Monte Carlo
simulations for 100 realizations, which were used to generate a median estimate of the
surface ground motions.

• The median surface ground motions were then used to calculate a pseudostatic seismic
coefficient for utilization in the stability analysis using the approach suggested by Bray and
Tavasarou (2009).  The procedure calculates the seismic coefficient for an allowable
seismic displacement and a probability exceedance of the displacement.  For this analysis,
an allowable displacement of 0.5 ft, and a probability of exceedance of 16% were
conservatively selected, providing a seismic coefficient of 0.053g for use as a horizontal
acceleration in the stability analysis.
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• The Corps of Engineers (COE) EM 1110-2-1902 standard, October 2003, allows the use of
the phreatic surface established for the maximum storage condition (normal pool) in the
analysis for the maximum surcharge loading condition. This is based on the short term
duration of the surcharge loading relative to the permeability of the embankment and the
foundation materials. This method is used in the analysis for the impoundments at this
facility with surcharge loading.

• The current required minimum criteria (factors of safety) were taken from the Structural
Integrity Criteria for Existing CCR Surface Impoundments, 40 CFR 257.73, published April
17, 2015.

• The critical section was selected at the location having the apparent maximum dam height
and gypsum storage. The cross-section of the Plant Gorgas Gypsum Pond dam was
modeled using the following sources:

1) Alabama Power Company (APC) Drawing D-591423, Plant Gorgas Gypsum
Storage Area Cell, Sections and Details Sheet 1.

• A phreatic surface within the dam was not modeled because the cell is lined with 60-mil
HDPE, which for purposes of this analysis is considered to be impermeable.

Input Data 

• Soil Properties:  The soil properties (unit weight, phi angle, and cohesion) of coal mine
spoils comprising the dam used in the analysis were conservatively estimated from
evaluating average blow counts of the material encountered during drilling operations,
and from laboratory testing of the coal mine spoils.

• The soil properties (unit weight, phi angle, and cohesion) of the gypsum were derived
from laboratory testing of gypsum similar to what is produced and stored at Plant
Gorgas.

Soil Description Unit Weight, pcf 
Effective Stress Parameters 

Cohesion, psf Phi Angle, degrees 

Gypsum 100 100 34 

Coal Mine Spoil 104 0 36 

Summary of Conclusions 
The following table summarizes the factors of safety resulting from the slope stability analyses. 
The results indicate the safety factors of the Plant Gorgas Gypsum Pond dam meet or exceed the 
minimum criteria set forth in the structural integrity criteria for existing CCR surface 
impoundments, 40 CFR 257.73. 
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Factor of Safety Summary Table 

Loading Condition Minimum Calculated 
Safety Factor 

Minimum Required 
Safety Factor 

Long-term Maximum Storage Pool (Static) 2.5 1.5 
Maximum Surcharge Pool (Static) 2.5 1.4 
Seismic 2.3 1.0 

Design Inputs/References 
• Bray, J. D. and Travasarou, T., Pseudostatic Coefficient for Use in Simplified Seismic

Slope Stability Evaluation, Journal of Geotechnical and Environmental Engineering,
American Society of Civil Engineers, September 2009

• D-591423, Plant Gorgas Gypsum Storage Area Cell Sections and Details Sheet 1, 2006
• Subsurface Investigation Report, Gypsum Storage Area at Alabama Power Company’s

Gorgas Steam Plant, Southern Company Technical Services, 2005
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Body of Calculation 
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Attachment A - Boring Location Plan 
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Attachment B - Boring Logs 



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Coal Mine Spoils  0 - 66.5'
Dark gray-black 10YR3/1 very dark gray

3

4

5

6 1

7

8

9

10

11 2

12

13

14

15

16 3

17

18

19

20

21 4

22

23

24
Form GS9901  4/10/2003

Comments
Standard Penetration Test

20.0-21.5 9-3-3 6

15.0-16.5 13-19-10 29

10.0-11.5 23-11-7 18

5.0-6.5 2-34-7 41

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich

Auger Spoils

J. Chitwood

  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS

HOLE DEPTH SURF.ELEV.

DRILL NO.

13

GPZ-1Hole No.

66.5' 411

Sheet  1  of  3

4/29/2003

TOTAL % REC.

4/29/2003

Backfilled Hole DATE TAKEN

QUANTITY MIX



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

25

26 Coal Mine Spoils 5

27

28

29

30

31 6

32

33

34

35

36 7

37

38

39

40

41 8

42

43

44

45

46 9

47

48

49

50

51 10

52

53

54

55
11

56
Form GS9902  4/10/2003

55.0-56.5 4-7-9 16

45.0-46.5 5-5-6 11

40.0-41.5 6-6-5 11

35.0-36.5 5-7-8 15

30.0-31.5 9-11-13 24

25.0-26.5 11-14-13 27

411

Hole No. GPZ-1

Standard Penetration Test

Sheet  2  of  3

Comments

50.0-51.5 9-7-7 14

Plant Gorgas Gypsum Disposal Area 66.5'



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

57

58

59

60
Coal Mine Spoils 

61 12

62

63

64

65

66 13
66.5 344.5

67 Boring terminated @ 66.5'
No water encountered.  Hole backfilled with auger spoils.

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88
Form GS9902  4/10/2003

Hole No. GPZ-1

Standard Penetration Test

Sheet  3  of  3

Comments

Plant Gorgas Gypsum Disposal Area 66.5' 411

60.0-61.5 4-7-7 14

65.0-66.5 9-7-6 13



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Coal Mine Spoils  0 - 46'

3

4

5

6 1

7

8

9

10

11 2

12

13

14

15

16 3

17

18

19

20

21 4

22

23

24
Form GS9901  4/10/2003

Comments
Standard Penetration Test

20.0-21.5 5-4-4 8

15.0-16.5 2-2-2 4

10.0-11.5 2-2-2 4

5.0-6.5 2-2-3 5

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich J. Chitwood

  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS

HOLE DEPTH SURF.ELEV.

DRILL NO.

8

GPZ-2Hole No.

46' 410

Sheet  1  of  2

4/30/2003

TOTAL % REC.

5/2/2003

4/29/2003

34 376 48 hrs DATE TAKEN

QUANTITY MIX



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

25

26 Coal Mine Spoils 5

27

28

29

30

31 6

32

33

34 Wet around 34'

35

36 Saturated @ 36' 7

37

38

39

40

41 8

42

43

44

45

46.0 46 364.00 Boring terminated @ 46' - 10' of auger broke off in the hole.
Offset 5' and cored 5' of rock.

47

48

49

50

51

52

53

54

55

56
Form GS9902  4/10/2003

40.0-41.5 1-1-2 3

35.0-36.5 2-2-3 5

30.0-31.5 2-20-20 40

25.0-26.5 2-4-3 7

Hole No. GPZ-2

Standard Penetration Test

Sheet  2  of  2

Comments

Plant Gorgas Gypsum Disposal Area 46' 410



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Coal Mine Spoils  0 - 65'
Dark gray-black 10YR3/1 very dark gray

3

4

5

6

7

8

9

10

.

.

.

.

.

.

58

59

60

61 1

62

63

64

65.0 65 371.00 Boring Terminated @ 65'.  Set Piezometer.
Form GS9901  4/10/2003

Comments
Standard Penetration Test

60.0-61.5 11-15-24 39

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich H. Hill

  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS

HOLE DEPTH SURF.ELEV.

DRILL NO.

1

GPZ-3Hole No.

65' 436

Sheet  1  of  1

4/30/2003

TOTAL % REC.

5/2/2003

4/30/2003

Dry 48 hrs DATE TAKEN

QUANTITY MIX



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Coal Mine Spoils  0 - 65'
Dark gray-black 10YR3/1 very dark gray

3 No Rock Encountered.  No water.

4

5

6

7

8

9

10

.

.

.

.

.

.

58

59

60

61

62

63

64

65.0 65 341.00 Boring Terminated @ 65'.  Set Piezometer.
Form GS9901  4/10/2003

Comments
Standard Penetration Test

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich H. Hill

  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS

HOLE DEPTH SURF.ELEV.

DRILL NO.

GPZ-4Hole No.

65' 406

Sheet  1  of  1

4/30/2003

TOTAL % REC.

5/2/2003

4/30/2003

Dry 48 hrs DATE TAKEN

QUANTITY MIX



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Coal Mine Spoils  0 - 60'
Dark gray-black 10YR3/1 very dark gray

3 Augered through mine spoils
No rock encountered.  No water.

4

5

6

7

8

9

10

.

.

.

.

.

.

53

54

55

56

57

58

59

60.0 60 339.00 Boring Terminated @ 60'.  Set Piezometer.
Form GS9901  4/10/2003

5/1/2003

Dry 24 hrs DATE TAKEN

QUANTITY MIX

GPZ-5Hole No.

60' 399

Sheet  1  of  1

5/2/2003

5/1/2003

HOLE DEPTH SURF.ELEV.

DRILL NO.

TOTAL % REC.

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS
  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich H. Hill

Comments
Standard Penetration Test



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Coal Mine Spoils  0 - 61'

3

4

5

6

7

8

9

10

. Water encountered around 15'.

.

.

. Lots of water around 25'.

.

.

55

56

57

58

59

60
Tan slightly clayey and sandy silt with Sandstone fragments @ 61'

61 1

62.0 62 264.00 Boring Terminated @ 61.5'.  Set Piezometer 30' - 35'.
Form GS9901  4/10/2003

Comments
Standard Penetration Test

60.0-61.5 5-13-10 23

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich H. Hill

  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS

HOLE DEPTH SURF.ELEV.

DRILL NO.

1

GPZ-6Hole No.

61.5' 326

Sheet  1  of  1

5/1/2003

TOTAL % REC.

5/2/2003

5/1/2003

8 318 24 hrs DATE TAKEN

QUANTITY MIX



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2 Augered through coal mine spoils  0 - 25'

3

4

5

6

7

8

9

10 Moist around 10'.

.

.

25 Original ground around 25'.
Refusal @ 28'.

. Cored through rock 28'-45' - Gray Sandstone with weathered layers

.

.

38

39

40

41

42

43

44

45.0 45 382.00 Boring Terminated @ 45'.  Set Piezometer 40-45'
Form GS9901  4/10/2003

5/1/2003

18.5 408.5 24 hrs DATE TAKEN

QUANTITY MIX

GPZ-7Hole No.

45' 427

Sheet  1  of  1

5/2/2003

5/1/2003

HOLE DEPTH SURF.ELEV.

DRILL NO.

TOTAL % REC.

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS
  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich H. Hill

Comments
Standard Penetration Test



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1.0 1 455.00 Coal Mine Spoils (1')

2

3 1' - 30' Gray gravely silt - weathered SS with intermediate soft
Sandstone layers

4

5

6

7

8

9

10

.

.

30 Tan to brown back to gray around 30'

.

.

.

43

44

45 Rock encountered - Auger refusal
45-50' Cored gray SS

46

47

48

49

50.0 50 406.00 Boring terminated @ 50'.  No water.  Hole Backfilled.
Form GS9901  4/10/2003

5/1/2003

dry tod DATE TAKEN

QUANTITY MIX

GPZ-8Hole No.

50' 456

Sheet  1  of  1

5/2/2003

5/1/2003

HOLE DEPTH SURF.ELEV.

DRILL NO.

TOTAL % REC.

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS
  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich

Backfilled

H. Hill

Comments
Standard Penetration Test



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

0

1

2

3

4

5
Road base

6 Mine Spoils 1

7

8

9

10

11 Coal mine spoils 2

12

13

14

15

16 SAA 3

17

18

19

20

21 4
SAA

22

23

24
Form GS9901  4/10/2003

5/2/2003

41 297 tod DATE TAKEN

QUANTITY MIX

GPZ-9Hole No.

61.5' 338

Sheet  1  of  3

5/2/2003

5/2/2003

HOLE DEPTH SURF.ELEV.

DRILL NO.

12

TOTAL % REC.

  OVERBURDEN DEPTH NO. U.D. SAMPLES

  CASING SIZE

Plant Gorgas Gypsum Disposal Area
North of Plant Gorgas in Coal Mine Spoil Storage Area

NO. SAMPLES

COORDINATES   N

BEARING SCS
  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich

Auger Spoils

H. Hill

5.0-6.5 18-8-8 16

10.0-11.5 7-4-3 7

15.0-16.5 10-4-3 7

20.0-21.5 7-4-3 7

Comments
Standard Penetration Test



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

25

26 Coal Mine Spoils 5

27

28

29

30

31 SAA 6

32

33

34

35

36 SAA 7

37

38

39

40

41 SAA - Wet @ 41' 8

42

43

44

45

46 Wet Coal Mine Spoils 9

47

48

49

50

51 SAA 10

52

53

54

55
11

56 SAA
Form GS9902  4/10/2003

woh-3-550.0-51.5 8

Plant Gorgas Gypsum Disposal Area 61.5' 338

Hole No. GPZ-9

Standard Penetration Test

Sheet  2  of  3

Comments

25.0-26.5 3-3-3 6

30.0-31.5 4-3-3 6

35.0-36.5 2-3-4 7

40.0-41.5 2-3-4 7

45.0-46.5 1-1-5 6

55.0-56.5 2-4-6 10



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Graphic Material Description, Sample
Log Depth Elev. Classification and Remarks From To Blows N No.

57

58

59

60
Coal Mine Spoils 

61 12
61.5 276.5 Boring terminated @ 61.5'.  Piezometer set.

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88
Form GS9902  4/10/2003

60.0-61.5 1-2-4 6

Sheet  3  of  3

Comments

Plant Gorgas Gypsum Disposal Area 61.5' 338

Hole No. GPZ-9

Standard Penetration Test



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 487.87

1 Coal Mine spoils (0-45')

2

3

4

5

6 SAA

7

8

9

10

11 SAA

12

13

14

15

16 SAA

17

18

19

20

21 SAA

22

23

24

RQD

SS-5 20-21.5 10-10-8 18

SS-4 15-16.5 5-5-7 12

SS-3 10-11.5 7-17-21 38

SS-2 5-6.5 3-7-9 16

Standard Penetration Test
From To Blows N

4-5-5 10

MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5

GPZ-10Hole No.

56.5' 487.87

Sheet  1  of  2

DATE TAKEN

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

585426.44

12

3/28/2005

LENGTH CORE SIZE

3/28/2005

NA

QUANTITY

Christian Testing Lab.90

  LOCATION 1330680.47

TOTAL % REC.

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE

S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

25

26 SAA

27

28

29

30

31 SAA

32

33

34

35

36 SAA

37

38

39

40

41 SAA

42

43

44

45.0 45 442.87

46 Tan to gray, moist, stiff, silty CLAY (CL) with
SANDSTONE and SHALE fragments, FILL

47

48

49

50.0 50 437.87

51 Tan to gray, moist, very stiff to very hard, silty CLAY
(CL) with weathered SANDSTONE residuum

52

53

54

55
SAA

56
56.5 Boring Terminated @ 56.5'

45-46.5SS-10

SS-9 40-41.5

SS-8 35-36.5 6-4-3 7

SS-7 30-31.5 6-6-7

25-26.5 6-6-7 13

Hole No. GPZ-10

Sheet  2  of  2

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N RQD

GORGAS STEAM PLANT 56.5' 487.87

SS-6

SS-11 50-51.5 4-7-14 21

13

6-9-11 20

4-5-6 11

50/3" 50+

Form GS9901  7-26-2004

SS-12 55-56.5



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 473.36

1 Coal Mine spoils (0-63')

2

3

4

5

6 SAA

7

8

9

10

11 SAA

12

13

14

15

16 SAA

17

18

19

20

21 SAA

22

23

24
Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING Christian Testing Lab.90

  LOCATION 1329499.75

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE LENGTH CORE SIZE

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

585740.85

16

GPZ-11Hole No.

76.5 473.36

Sheet  1  of  3

3/24/2005

TOTAL % REC.

3/24/2005

NA DATE TAKEN

QUANTITY MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5 2-2-7 9

Standard Penetration Test
From To Blows N

SS-2 5-6.5 6-6-13 19

SS-3 10-11.5 6-6-8 14

SS-4 15-16.5 3-8-19 27

SS-5 20-21.5 10-12-13 25

RQD



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

25

26 SAA

27

28

29

30

31 SAA

32

33

34

35

36 SAA

37

38

39

40

41 SAA

42

43

44

45

46 SAA

47

48

49

50

51 SAA

52

53

54

55

56 SAA
Form GS9901  7-26-2004

SS-12 55-56.5 7-13-14 27

4-8-10 18

5-9-10 19

26

SS-6

SS-11 50-51.5 2-8-9 17

RQD

GORGAS STEAM PLANT 76.5 473.36

Hole No. GPZ-11

Sheet  2  of  3

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

25-26.5 2-6-13 19

SS-7 30-31.5 10-14-12

8-17-32 49SS-8 35-36.5

SS-9 40-41.5

SS-10 45-46.5



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

57

58

59

60

61 SAA

62

63.0 63 410.36

64

65
Tan to gray, moist, very stiff, clayey SILT (ML)

66 with highly weathered SHALE residuum

67

68

69

70.0 70 403.36

71 Tan, soft to medium hard, weathered SANDSTONE

72

73

74

75

76 SAA
76.5 396.86

77 Boring Terminated @ 76.5' (Not Auger Refusal)

78

79

80

81

82

83

84

85

86

87

88

SS-16 75-76.5

SS-15 70-71.5

65-66.5 11-15-14 29SS-14

SS-13 60-61.5 36

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

GORGAS STEAM PLANT 76.5 473.36

Hole No. GPZ-11

Sheet 3  of  3

RQD

14-19-17

9-13-14 27

9-14-16 30

Form GS9901  7-26-2004



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 421.61

1 Coal Mine spoils (0-15')

2

3

4

5

6 SAA

7

8

9

10

11 SAA

12

13

14

15.0 15 406.61

16 Tan to gray, moist, very hard, silty CLAY (CL)
to clayey SILT (ML) with weathered SANDSTONE

17 residuum

18

19

20.0 20 401.61

21 SAA

22

23

24 Auger Refusal @ 24'
Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING Christian Testing Lab.90

  LOCATION 1330213.32

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE LENGTH CORE SIZE

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

585619.97

5

GPZ-12Hole No.

24 421.61

Sheet  1  of  1

3/28/2005

TOTAL % REC.

3/28/2005

NA DATE TAKEN

QUANTITY MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5 2-3-2 5

Standard Penetration Test
From To Blows N

SS-2 5-6.5 2-2-2 4

SS-3 10-11.5 2-3-3 6

SS-4 15-16.5 10-12-50/3" 50+

SS-5 20-21.5 50/2" 50+

RQD



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 402.64

1 Coal Mine spoils (0-5')

2

3

4

5.0 5 397.64

6 Red, Coal Mine spoils (5-10')

7

8

9

10.0 10 392.64

11 Tan to gray, moist to wet, stiff, silty CLAY (CL)
with weathered SANDSTONE residuum

12

13

14

15.0 15 387.64
Auger Refusal @ 15'

16

17

18

19

20

21

22

23

24
Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING Christian Testing Lab.90

  LOCATION 1329692.8

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE LENGTH CORE SIZE

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

586131.45

4

GPZ-13Hole No.

15 402.64

Sheet  1  of  1

3/28/2005

TOTAL % REC.

3/28/2005

NA DATE TAKEN

QUANTITY MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5 2-3-2 5

Standard Penetration Test
From To Blows N

SS-2 5-6.5 9-10-8 18

SS-3 10-11.5 2-5-5 10

SS-4 15-16.5 50/2" 50+

RQD



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 394.93

1 Gray, moist, medium stiff to stiff, silty CLAY (CL)
with SANDSTONE fragments, FILL

2

3

4

5

6 SAA

7

8

9

10

11 SAA

12

13.0 13 381.93

14

15
Gray to tan, moist, stiff, silty CLAY (CL) with

16 SANDSTONE and SHALE fragments, FILL

17

18

19

20

21 SAA

22

23

24

RQD

SS-5 20-21.5 4-5-6 11

SS-4 15-16.5 3-4-6 10

SS-3 10-11.5 6-7-5 12

SS-2 5-6.5 6-6-5 11

Standard Penetration Test
From To Blows N

4-3-5 8

MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5

GPZ-14Hole No.

35 394.93

Sheet  1  of 2

DATE TAKEN

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

586268.34

8

3/28/2005

LENGTH CORE SIZE

3/28/2005

NA

QUANTITY

Christian Testing Lab.90

  LOCATION 1329416.45

TOTAL % REC.

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE

S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

25

26 SAA

27

28

29

30.0 30 364.93

31 Gray, moist, stiff, silty CLAY (CL/CH) with highly
weathered SANDSTONE residuum

32

33

34

35.0 35 359.93
Auger Refusal @ 35'

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

SS-8 35-36.5 10-50/2" 50+

SS-7 30-31.5 4-5-8

25-26.5 5-8-6 14

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

GORGAS STEAM PLANT 35 394.93

Hole No. GPZ-14

Sheet  2  of  2

SS-6

RQD

13

Form GS9901  7-26-2004



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0 411.18

1 Coal Mine spoils (0-101')

2

3

4

5

6 SAA

7

8

9

10

11 SAA

12

13

14

15

16 SAA

17

18

19

20

21 SAA

22

23

24
Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER B. Filipovich S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING SCS90

  LOCATION 1329179.05

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE LENGTH CORE SIZE

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-550

586236.28

21

GPZ-15Hole No.

101.5 411.18

Sheet  1  of  4

3/30/2005

TOTAL % REC.

3/29/2005

NA DATE TAKEN

QUANTITY MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5 4-11-10 21

Standard Penetration Test
From To Blows N

SS-2 5-6.5 21-22-19 41

SS-3 10-11.5 7-11-25 36

SS-4 15-16.5 4-9-12 21

SS-5 20-21.5 7-16-13 29

RQD



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

25

26 SAA

27

28

29

30

31 SAA

32

33

34

35

36 SAA

37

38

39

40

41 SAA

42

43

44

45

46 SAA

47

48

49

50

51 SAA

52

53

54

55

56  SAA
Form GS9901  7-26-2004

SS-12 55-56.5 3-4-7 11

3-5-6 11

3-4-5 9

30

SS-6

SS-11 50-51.5 2-5-5 10

RQD

GORGAS STEAM PLANT 101.5 411.18

Hole No. GPZ-15

Sheet  2  of  4

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

25-26.5 4-16-33 49

SS-7 30-31.5 11-13-17

6-5-6 11SS-8 35-36.5

SS-9 40-41.5

SS-10 45-46.5



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

57

58

59

60

61 SAA

62

63

64

65
SAA

66

67

68

69

70
SAA

71

72

73

74

75

76 SAA

77

78

79

80

81 SAA

82

83

84

85

86 SAA

87

88

SS-17 80-81.5

SS-16 75-76.5

SS-15 70-71.5

65-66.5 5-6-6 12SS-14

SS-13 60-61.5 11

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

GORGAS STEAM PLANT 101.5 411.18

Hole No. GPZ-15

Sheet 3  of  4

RQD

5-5-6

5-6-9 15

SS-18 85-86.5 6-8-13 21

6-8-15 23

WOR-3-7 10

Form GS9901  7-26-2004



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

89

90

91 SAA

92

93

94

95

96 SAA

97

98

99

100

101.0 101 310.18
101.5 309.68 Tan, moist, stiff, sandy SILT (ML)

102 Boring Terminated @ 101.5'

103

104

105

Form GS9901  7-26-2004

6-9-12 21

WOR

5-8-9 17

RQD

GORGAS STEAM PLANT 101.5 411.18

Hole No. GPZ-15

Sheet 4  of  4

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

SS-19 90-91.5

SS-20 95-96.5 WOR

SS-21 100-101.5



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 440.65

1 Coal Mine spoils (0-43')

2

3

4

5

6 SAA

7

8

9

10

11 SAA

12

13

14

15

16 SAA

17

18

19

20

21 SAA

22

23

24
Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING Christian Testing Lab.90

  LOCATION 1329035.86

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE LENGTH CORE SIZE

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

585813.17

12

GPZ-16Hole No.

55.5 440.65

Sheet  1  of  2

3/24/2005

TOTAL % REC.

3/24/2005

NA DATE TAKEN

QUANTITY MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5 6-10-12 22

Standard Penetration Test
From To Blows N

SS-2 5-6.5 22-25-33 58

SS-3 10-11.5 4-6-10 16

SS-4 15-16.5 3-7-7 14

SS-5 20-21.5 4-9-10 19

RQD



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

25

26 SAA

27

28

29

30

31 SAA

32

33

34

35

36 SAA

37

38

39

40

41 SAA

42

43.0 43 397.65

44

45

46 Gray, soft, weathered SHALE residuum

47

48

49

50.0 50 390.65

51 Tan, soft to medium hard, weathered SANDSTONE

52

53

54

55
55.5 385.15

56 Boring Terminated @ 55.5'  (Not Auger refusal)
Form GS9901  7-26-2004

SS-12 55-55.5' 50/3" 50+

18-50/4" 50+

10-11-23 34

18

SS-6

SS-11 50-51.5 50/3" 50+

RQD

GORGAS STEAM PLANT 55.5 440.65

Hole No. GPZ-16

Sheet  2  of  2

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

25-26.5 4-9-11 20

SS-7 30-31.5 5-6-12

9-14-19 33SS-8 35-36.5

SS-9 40-41.5

SS-10 45-46.5



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0.0 0 414.27

1 Coal Mine spoils (0-5')

2

3

4

5.0 5 409.27
Tan to gray, moist, very stiff to very hard, clayey SILT

6 (ML) with highly weathered SHALE and SANDSTONE
residuum

7

8

9

10

11 SAA

12

13

14

15.0 15 399.27

16 Tan, dry to moist, very hard, clayey SILT (ML)
with weathered SANDSTONE

17

18

19

20

21 Tan, soft, weathered SANDSTONE

22

23

24
Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING Christian Testing Lab.90

  LOCATION 1328770.35

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE LENGTH CORE SIZE

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

585853.67

7

GPZ-17Hole No.

30.5 414.27

Sheet  1  of  2

3/23/2005

TOTAL % REC.

3/23/2005

NA DATE TAKEN

QUANTITY MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5 8-8-9 17

Standard Penetration Test
From To Blows N

SS-2 5-6.5 26-26-36 62

SS-3 10-11.5 9-9-14 23

SS-4 15-16.5 25-50/3" 50+

SS-5 20-21.5 27-29-50 79

RQD



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. %Rec

25.0 25 389.27

26 Gray, soft, weathered SHALE

27

28

29

30
30.5 383.77 SAA

31 Boring Terminated @ 30.5' (not auger refusal)

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56
Form GS9901  7-26-2004

50+

SS-6

RQD

GORGAS STEAM PLANT 30.5 414.27

Hole No. GPZ-17

Sheet  2  of  2

Material Description, Classification and Remarks Sample No.
Standard Penetration Test

CommentsFrom To Blows N

25-26.5 19-50/4" 50+

SS-7 30-31.5 50/3"



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. %Rec

0 338.02

1 Coal Mine spoils (0-1')

2 Tan to brown, moist, stiff, clayey SILT (ML)

3

4

5.0 5 333.02

6 Tan to gray, moist, very hard, clayey SILT (ML)
with highly weathered SHALE residuum

7

8

9

10

11 SAA

12

13

14

15
15.5 322.52

16 Auger Refusal @ 15.5'

17

18

19

20

21

22

23

24

RQD

SS-4 15-16.5 50+/6" 50+

SS-3 10-11.5 31-50/5" 50+

SS-2 5-6.5 30-26-50 76

Standard Penetration Test
From To Blows N

5-5-8 13

MIX

Material Description, Classification and Remarks Sample No. Comments

SS-1 0-1.5

GPZ-18Hole No.

15.5 338.02

Sheet  1  of  1

DATE TAKEN

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-850

586290.18

4

3/23/2005

LENGTH CORE SIZE

3/23/2005

NA

QUANTITY

Christian Testing Lab.90

  LOCATION 1328283.18

TOTAL % REC.

  DRILLING METHOD NO. U.D. SAMPLES

  CASING SIZE

S. Sprayberry

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

GORGAS STEAM PLANT
GYPSUM STORAGE

NO. SAMPLES

COORDINATES   N

BEARING

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Billy Spivey
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Attachment C - Laboratory Analyses 



Testing results of the coal mine spoil samples are summarized below. 

Table 1 

Laboraton, Results for Coal i\fine Spoils 
S11111pl• Gr4in Size MaxDry Optimum 

Density !\foisture 
% Gra,·el %Sand %Fines (pc/) (%) 

[\,fine So oil ,i I 45.3 31.S 22.9 105.S 13.0 

[\,fine Sooil ;;2 37.5 31.7 30.S 103.3 12.6 

[\,fine Sooil #3 39.0 34.2 26.S 103.9 14.0 

::!3 Recomnacted"' 21.0 40.6 38.4 103.9 14.0 
.
. • Mme Spoil ,.3 was retested after the proctor tot to detfflllme how much the mmrul would break down m Ille

compacting and placa:neot process.
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Attachment D – Drawing Used to Develop Critical Section Profile 
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APPENDIX 7 

ON-SITE CONTROL POINTS 
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APPENDIX 8 

TOPOGRAPHICAL MAPS, GRADING PLANS AND CROSS SECTIONS 
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OPERATION PLAN 



OPERATION PLAN 
PLANT GORGAS GYPSUM POND 
ALABAMA POWER COMPANY 

PARRISH, ALABAMA 

This document serves as an operation plan for the Plant Gorgas Gypsum Pond. The Gypsum Pond, 
located in Parrish, Alabama, is owned and operated by Alabama Power Company. This Operation Plan 
includes a Fugitive Dust Control Plan, an Inflow Design Flood System, a description of the Groundwater 
Monitoring and Analysis program, a discussion of Recordkeeping and Notification Compliance 
Procedures, and a discussion of the procedures for updating the plans and assessments required by the 
Alabama Department of Environmental Management (Department) regulations.  

Fugitive Dust Control Plans 
The Fugitive Dust Control Plan prepared for the Plant Gorgas Gypsum Pond can be found in Appendix A 
of this Operation Plan. 

Inflow Design Flood Control Plan 
The Inflow Design Flood Control Plan prepared for the Plant Gorgas Gypsum Pond can be found in 
Appendix B of this Operation Plan. 

Groundwater Monitoring Plan 
The Groundwater Monitoring Plan for the Plant Gorgas Gypsum Pond can be found in Appendix C of this 
Operation Plan. 

Recordkeeping and Notification Compliance Procedures 

As outlined in r. 335-13-15-.08(1), each Owner or Operator of a CCR unit subject to the Department 
regulations must maintain files of certain information in an operating record at the facility. Each file is to 
be retained for at least five years following the date of each occurrence, measurement, maintenance, 
corrective action, report, record or study. Electronic storage of the records is acceptable. These records 
are to be made available to the Department upon request. 

Certain notifications are to be made in accordance with the requirements of r. 335-13-15-.08(2). In 
many instances, such notifications are to be placed in the facility’s Operating Record. In certain 
instances, further notifications are to be made to the Department Director within 30 days of placement 
of a notification into the Operating Records. Furthermore, a publicly accessible internet site must be 
established for posting of certain notifications and compliance information within 30 days of it being 
placed in the Operating Record. 

Alabama Power and Plant Gorgas maintain an electronic Operating Record for the facility. In addition, a 
publicly accessible internet site has already been established for compliance with EPA’s CCR Rule. 



Required notifications and compliance data, as outlined in r. 335-13-15-.08 and as applicable to the 
Plant Gorgas Gypsum Pond, will be maintained in the electronic Operating Record, and as required, 
made available on the publicly accessible internet site within 30 days of placement in the Operating 
Record. Furthermore, required notifications will be made to the Department Director within 30 days of 
placement in the Operating Record.  

Procedures for Updating Plans and Assessments 

Certain plans and assessments are required to be updated at specified intervals and/or upon 
modification of certain components of the facility. If, and when applicable, updates will be made to the 
respective plans and assessments, and notifications placed in the Operating Record, posted to the 
publicly accessible internet site, and communicated in writing to the Department Director in accordance 
with the Department rules. 



APPENDIX A 

FUGITIVE DUST CONTROL PLAN 

The Fugitive Dust Plan for the Plant Gorgas Gypsum Pond was initially prepared to satisfy federal 
standards. It also satisfies 335-13-15-.05(1) and 335-13-15-.09(1)(a)11.(i) and is included for that 
purpose. 



Plant Gorgas 
Fugitive Dust Control Plan 
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COAL COMBUSTION RESIDUAL (CCR) 

FUGITIVE DUST CONTROL PLAN

Plant Gorgas 
October 2015 

Professional Engineer Certification: 

Based upon my knowledge, information, and belief that the content in the attached Fugitive Dust Control Plan is 
accurate, I hereby certify that this Fugitive Dust Control Plan meets the requirements of 40 CFR § 257.80(b)(1)-(7) 
(Coal Combustion Residuals Rule). 

Wyman Turner, PE No. 30102, 12-31-15 Date:        10-08-15

 Name, P.E. License No., Expiration Date 

Signature
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AMENDMENT SUMMARY 

Date Amendment # Comments I Notes 
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1.0 PURPOSE 

The purpose of this guideline is to demonstrate compliance with the fugitive dust requirements in 40 CFR § 

257.80(a) and 257.80 (b)(1) through (7). 

2.0 SCOPE 

This fugitive dust plan identifies and describes the Coal Combustion Residuals (CCR) fugitive dust control 

measures that Gorgas Plant will use to minimize CCR from becoming airborne at the facility, including CCR 

fugitive dust originating from CCR units, roads, and other CCR management and material handling 

activities.  Coal combustion residuals are generated from the burning of coal to produce electricity and are 

defined as fly ash, bottom ash, boiler slag, and flue gas desulfurization (FGD) materials.  

3.0 REFERENCES 

40 CFR §§ 257.53, 257.80, 257.105(g)(2)   

4.0 GENERAL INFORMATION 

EPA defines “fugitive dust” as “solid airborne particulate matter that contains or is derived from CCR, emitted 

from any source other than through a stack, or chimney.” 40 CFR § 257.53. 

5.0 PROCESSES 

1) Identify the CCR units on plant site that are subject to the requirements in §257.80 to minimize CCR from
becoming airborne.

2) Identify and describe the fugitive dust control measures that are applicable and appropriate to minimize
CCR from becoming airborne at the units listed in Section 5.0 (1) of this plan.

CCR units include: 

 Bottom Ash Landfill

 CCB Landfill

 Gypsum Pond

 Gypsum Landfill

 Ash Pond



Plant Gorgas 
Fugitive Dust Control Plan 

Page 4 of 5 

3) Explain how the control measures described in Section 5.0 (1) of this plan are applicable and appropriate
for site conditions related to each CCR unit.

Bottom Ash Landfill 
Fugitive dust control measures include: 

1. Bottom ash is transported wet to the landfill.
2. Active working areas are wetted with a water truck or other methods.
3. Vehicle speed through active working areas is reduced.
4. Water is applied to the landfill when routine inspections indicate that additional dust control is

necessary.

CCB Landfill 
Fugitive dust control measures include: 

1. The baghouse area is washed or vacuumed as necessary to prevent the accumulation and
emission of fugitive dust.

2. Water is applied to ash as needed during placement, spreading and compaction .
3. The exposed ash in the cells will be periodically covered with inert material.
4. Access to the landfill is restricted.
5. Speed of vehicles through active work areas is reduced.
6. Water is applied to the landfill when routine inspections indicate that additional dust control is

necessary.

Gypsum Pond 
Fugitive dust control measures include: 

1. Gypsum is handled wet or moist. Water is sprayed on areas as needed .
2. Trucks used to transport gypsum are covered.
3. Vehicle speed of heavy equipment through the gypsum handling area is reduced.

Gypsum Landfill 
Fugitive dust control measures include: 

1. Gypsum is handled wet or moist.
2. Water is sprayed on areas as needed .
3. Trucks used to transport gypsum are covered.
4. Vehicle speed of heavy equipment through the landfill active work areas is reduced.

Ash Pond 
The Ash Pond is maintained in a wet condition and does not require other dust control measures. 

The fugitive dust control measures described in this plan were adopted and are implemented based 
upon an evaluation of site-specific conditions, engineering site visits, and subject matter expert input.  
Handling CCR wet or moist, applying water as needed, reducing speed limits, and routine inspections 
were determined to be applicable and appropriate for the listed CCR units. The evaluation included 
assessing the effectiveness of the fugitive dust control measures for each CCR unit over time, while 
taking into consideration various factors such as site conditions, weather conditions, moisture content 
and physical condition of the CCR (bottom ash, PAC ash, fly ash, gypsum) and operating conditions 



Plant Gorgas 
Fugitive Dust Control Plan 
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4) Describe the process to emplace CCR as conditioned CCR for any CCR landfill listed in Section 5.0 (1) of
this plan.

5) Describe the fugitive dust control measures to minimize CCR from becoming airborne on roads and at
other CCR management and material handling activities.

6) Describe the process to periodically assess the effectiveness of the fugitive dust control measures
described in this plan.

7) Describe the process to log citizen complaints received involving CCR fugitive dust events at the facility.

CCR is conditioned using water as needed for placement, spreading and compaction at the CCR 
landfills – Bottom Ash Landfill, CCB Landfill, and Gypsum Landfill. Wetting is also employed as 
needed to control dust in areas of the landfills or work areas as indicated by routine inspections. Plant 
personnel may use other approved dust suppression agents to prevent dust generation if needed. 

CCR material is not allowed to accumulate in CCR management areas. Dust accumulation and 
generation is prevented by washing down or vacuuming work areas, employing closed systems and 
covered trucks, wetting areas with vehicle traffic, and reducing speed of vehicles in active work areas. 

See discussion of CCR units in Section 5.0 item 2) of this plan. 

Plant personnel will perform periodic CCR fugitive dust inspections. Based on these observations, the 
frequency, location and amount of dust suppression activities and processes discussed in this Plan will 
be adjusted to prevent dust emissions. Plant personnel understand the importance of minimizing CCR 
fugitive dust generation and the requirement that any CCR fugitive dust observations should be promptly 
addressed.  

When a complaint is received regarding a CCR fugitive dust event at the facility, the complaint is 
documented and investigated.  Appropriate steps are taken including any appropriate action, if 
needed.  



APPENDIX B 

INFLOW DESIGN FLOOD CONTROL PLAN

The Inflow Design Flood Control Plan for the Plant Gorgas Gypsum Pond was initially prepared to satisfy 
federal standards. It also satisfies 335-13-15-.05(3) and 335-13-15-.09(1)(a)11.(ii) and is included for that 
purpose. 



INFLOW DESIGN FLOOD CONTROL PLAN 

PLANT GORGAS GYPSUM POND 

ALABAMA POWER COMPANY 

Section 257.82 of EPA’s regulations requires the owner or operator of an existing or new CCR surface 

impoundment or any lateral expansion of a CCR surface impoundment to design, construct, operate and 

maintain an inflow design flood control system capable of safely managing flow during and following the 

peak discharge of the specified inflow design flood. The owner or operator also has to prepare a written 

plan documenting how the inflow flood control system has been designed and constructed to meet the 

requirements of this section of the rule. 

The existing CCR surface impoundment referred to as the Plant Gorgas Gypsum Pond is located at 

Alabama Power Company’s Plant Gorgas. The facility consists of an 18 acre CCR storage area, two 

sedimentation ponds, and a recycle pond. The inflow design flood consists of the rainfall that falls within 

the limits of the surface impoundment as well as runoff from approximately 12 acres of adjoining 

watershed. Process flows into the Gypsum Pond were determined to be negligible. Stormwater is 

temporarily stored within the limits of the surface impoundment and discharged through spillway 

structures that consist of a 48‐inch HDPE riser structure and a 36” HDPE pipe that serves to dewater the 

perimeter ditches.  These two structures combine into a 36” outlet pipe that serves to discharge water 

to the sedimentation ponds. There are no other spillways or discharge structures serving the Plant 

Gorgas Gypsum Pond. 

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 1000‐yr storm event required for a 

Significant hazard potential facility.  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 hydrological groups A, B, and D should be used to best reflect the 

characteristics of the soils on site.  Curve numbers values for each land use (determined from aerial 

photography) and soil combination were taken from the National Engineering Handbook Part 630, 



Chapter 9. This information was placed into Hydrologic Engineering Center - Hydrologic Modeling 

System and used to generate appropriate precipitation curves, storm basin routing information, and 

rating curves to evaluate surface impoundment capacity.· 

The facility is operated subject to and in accordance with§ 257.3-3 of EPA's regulations. 

Calculations indicate the unit can safely store and pass the inflow design storm. Supporting calculations 

are attached for reference. 

I hereby certify that the inflow design flood control system plan meets the requirements of 40 C.F.R. 

Part 257.82. 



Inflow Design Control System Plan: 
Hydrologic and Hydraulic Calculation Summary 

Originator: 

for 
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Technical Services 

Golder Associates 
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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 CFR 257).  

2.0 Summary of Conclusions 

A hydrologic and hydraulic model was developed for the Plant Gorgas Gypsum Pond to 
determine the hydraulic capacity of the impoundment.  The design storm for the Plant 
Gorgas Gypsum 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 Gorgas Gypsum Pond 
Plant 
Gorgas 

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) 

Gypsum 
Pond 

428.0 440.0 N/A 439.0 1.0 332.5 98.3 

*Freeboard is measured from the top of embankment to the peak water surface
elevation

3.0 Methodology 

3.1 HYDROLOGIC ANALYSES 

The Plant Gorgas Gypsum 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 Gorgas Gypsum Pond Storm Distribution 
Hazard 
Classification 

Return 
Frequency 
(years) 

Storm 
Duration 
(hours) 

Rainfall Total 
(Inches) 

Rainfall 
Source 

Storm 
Distribution 

Significant 1000 24 14.3 NOAA Atlas 
14 

SCS Type 
III 

The drainage area for the Plant Gorgas Gypsum Pond was delineated based on LiDAR 
data 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 and Lag Time 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 Gypsum Pond is provided below in 
Table 3. 

Table 3—Gypsum Pond Hydrologic Information  
Drainage Basin Area (acres) 30 
Hydrologic Curve Number, CN 92 
Hydrologic Methodology SCS Method 
Time of Concentration (minutes) 12.6 
Lag Time (minutes) 7.6 
Hydrologic Software   USACE HEC-HMS 

Runoff values were determined by importing the characteristics developed above into a 
hydrologic model with the US Army Corps of Engineers HEC-HMS program.  

Process flows from Plant Gorgas were not considered in this analysis as they were 
determined to be negligible when compared to the 1000-year rainfall event. 

3.2 HYDRAULIC ANALYSES 

Storage values for the Gypsum Pond were determined by developing a stage-storage 
relationship utilizing contour data.  The spillway system at the Plant Gorgas Gypsum 
Pond consists of a primary spillway that discharges to a sedimentation pond.  There is a 
headwall with an elevation of 428.0’ along the perimeter that connects with a riser box 
with an invert of 392.0’.  At the junction of the riser to the outlet there is a 48-inch 
discharge pipe with an invert of 378.0’.  A summary of spillway information is presented 
below in Table 4. 

Table 4—Spillway Attribute Table 
Spillway 
Component 

US Invert 
El (feet) 

DS Invert 
El (feet) 

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

Perimeter 
Ditch Pipe 

428.0 392.0 3 14.0% 98.3 

Discharge 
Pipe 

392.0 378.0 4 4.3 98.3* 

*controlled by perimeter ditch pipe capacity

Based on the spillway attributes listed above, a rating curve was developed within HEC-
HMS to determine the pond performance during the design storm.  Results are shown in 
Table 1.  



4.0 SUPPORTING INFORMATION 

4.1 CURVE NUMBER 

4.2 STAGE-STORAGE TABLE 



4.3 TIME OF CONCENTRATION 

4.4 RATING CURVE 



4.5 DRAINAGE BASIN 
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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 

March 8, 2021 

Via email to SSS@adem.alabama.gov 

Mr. S. Scott Story, Chief 
Solid Waste Branch 

Land Division
Alabama Department of Environmental Management 
1400 Coliseum Boulevard 

Montgomery, Alabama 36110-2400 

Re: ADEM Letter of January 20, 2021 

Response to Groundwater Monitoring Plans Submitted to the Department 

William C. Gorgas Electric Generating Plant 

Dear Mr. Story: 

The following provides responses to comments received in a letter from the Alabama Department 

of Environmental Management (ADEM) Land Division dated January 20, 2021.  The letter 

pertains to the revised groundwater monitoring plans (GWMPs) submitted to the Department on 

August 24, 2020, for the (1) Ash Pond, (2) Bottom Ash Landfill, (3) CCR and Gypsum Landfill, 

and (4) Gypsum Pond at the Alabama Power Company (APC) William C. Gorgas Electric 

Generating Plant.  The following presents the full text of the comments provided by ADEM in 

italics followed by our response indented in plain text.  

As discussed in telephone call with ADEM on February 22, 2021, in lieu of providing responses in 

a revised GWMP as requested in the Department’s letter, many of the responses are provided as a 

Supplemental Site Hydrogeologic Characterization Report, attached to this letter. A revised 

GWMP will be submitted to the Department under separate cover no later than March 15, 2021.  

General Comments: 

A table of all historical ground water, pore water, and surface water data is needed to aid 

in the review of statistical background.  In addition to the GWMP a historical groundwater 

data table should be included in all groundwater monitoring reports. 

The GWMP will be amended to identify this information as an item that will be included in 

semi-annual Groundwater Monitoring Reports (GWMR).  Currently, historical 
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groundwater quality data is tabulated and included in routine GWMRs and the requested 

historical data table will be included in all subsequent groundwater monitoring reports. 

 

 

Plant Gorgas Ash Pond: 

 

1. The GWMP describes a process for using intrawell analysis. Because no 

compliance monitoring wells were installed prior to the placement of waste at the 

facility, it does not appear that intrawell analysis will accurately represent the quality 

of background groundwater that has not been affected by leakage from a CCR unit 

required by ADEM Admin. Code r. 335-13-15-.06 (2)(a)1. It is recommended that 

intrawell analysis procedures be removed from the GWMP and SAP. 

 

Section 8 of the GWMP and Section 5 of the site-specific statistical analysis plan (SAP) 

provide details regarding statistical methods used during detection and assessment 

monitoring.  These sections explicitly describe the interwell approach used at the site and the 

rationale for the approach.   Intrawell methods are not mentioned in the GWMP and are only 

mentioned in the SAP for 2 reasons: (1) to describe the other statistical approach provided 

for in the CCR rules and USEPA guidance as a means of supporting the interwell statistical 

method selected for use at the site, and (2) to outline when it may be appropriate to propose 

for the use of intrawell methods at the site due to a change in site conditions.  Both the 

GWMP and the SAP note that any change to the statistical method requires Department 

approval.  

 

2. Figure 7 indicates that monitoring wells GS-AP-MW-5, GS-AP-MW-9, GS-AP-MW-

10, GS-AP­ MW-11, GS-AP-MW-13, and GS-AP-MW-14 have been abandoned. 

Section 4.3 of the GWMP indicates that a plan for replacing downgradient 

monitoring wells GS-AP-MW-9, GS-AP-MW-11, and GS-AP-MW-14 will be 

submitted to the department in the future. Section 4.3 lists GS-AP­MW-13 as a 

downgradient location. Please clarify the designation of monitoring well GS-AP-

MW-13. The replacement of monitoring wells GS-AP-MW-5 and GS-AP-MW-10, 

and GS-AP-MW-13 should be addressed.  The GWMP should specify that an 

adequate set of replacement wells will be installed to monitor the site. 

 

GS-AP­MW-13 was abandoned in July 2019 as shown on Figure 7. It was erroneously listed 

in Section 4.3 as a downgradient location when in fact it is an upgradient background well 

as identified on Table 2 of the GWMP and in the SAP.  Although the well was abandoned, 

the data from the well remains in the database for statistical analysis.   
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As requested by the Department, the figures and tables of the GWMP will identify current 

and planned wells so the monitoring network is sufficiently described for permitting 

purposes.  The figures and tables in the GWMP will be updated to clearly identify (1) existing 

upgradient and downgradient locations, (2) anticipated additional or replacement wells, (3) 

current and anticipated well abandonments, and (4) a general description of the timing of 

future proposed well installation and removal sequencing.  

 

3. It appears that monitoring wells should be installed to monitor the (deep) Pratt 

Aquifer downgradient of the waste management unit between GS-AP-MW-15 and 

GS-AP-MW-25H in topographic low areas of the drainage feature depicted west of 

the site on Figure 6A. 

 

As requested by the Department, the figures and tables of the GWMP will be updated  to 

identify current and planned wells so the monitoring network is sufficiently described for 

permitting purposes.  Since submission of the GWMP to the Department, additional wells 

have been installed within the (deep) Pratt Aquifer.  As presented on Figure 5 in the 2020 

Annual Groundwater Monitoring and Corrective Action Report, dated January 31, 2021, 

wells GS-AP-MW-37H and GS-AP-MW-39H were installed as part of delineation efforts at 

the site.  However, as often occurs in the Pratt Aquifer, significant groundwater-bearing 

zones were not encountered, and the wells yielded insufficient groundwater for sampling.  

Also shown on Figure 5 are the locations of 4 wells that were abandoned pursuant to 

Department approval to facilitate pond closure work.  These 4 wells are to be reinstalled 

when construction permits.  A workplan and proposed replacement locations will be 

submitted to the Department by March 31, 2021.  Well GS-AP-MW-12 remains in that area 

and is sampled semi-annually.  Arsenic concentrations have steadily decreased in well GS-

AP-MW-12 from 0.11 milligram per liter in August 2016 (mg/L) to 0.00616 mg/L during 

the most recent sampling event in September 2020. Concentrations have been below the 

GWPS during the last two sampling events. This steady decrease from the initial sampling 

event fits the description of chemical equilibrium restoring after the initial disturbance 

generated from the boring and well installation process. 

 

4. The screened interval for proposed background monitoring well GS-AP-MW-8 is 

located from 370.02 to 390.02 feet MSL.  The screened interval for proposed 

background well GS-AP-MW-13 is located from 350.63 to 370.63 feet MSL. The 

elevation of the ash pond appears to be approximately 380 feet MSL. It appears 

that there may be potential for impacts to proposed background monitoring wells 

GS-AP-MW-8 and GS-AP-MW-13 from the waste management unit because a 

portion of the screened interval/the screened interval of these wells were installed 
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below the elevation of the ash pond unit. It is recommended that the GWMP justify 

that these wells will produce background that meets the requirement s of ADEM 

Admin Code R. 335-13-15-.06(2)(a)1. 

 

Section 4.2.1 of the GWMP describes the rationale for including wells GS-AP-MW-8 and 

GS-AP-MW-13 as upgradient wells.  Although the well screens for these wells are lower 

than the ash pond, groundwater elevations within these wells are typically at least 7 feet 

greater than the pond elevation, resulting in a hydraulic gradient toward the ash pond.  The 

geology and hydrogeology at the site are complex; however, the hydraulic pressure within 

different stratigraphic zones and surface water will govern water flow potential.  Despite 

stratigraphic complexity, groundwater will migrate from zones of higher pressure (higher 

elevation) to those of lower pressure (elevation).  Therefore, we are confident that that wells 

GS-AP-MW-8 and GS-AP-MW-13 represent background water quality that is present at a 

greater pressure and migrates toward the former ash pond, which occurs at a lower pressure 

potential.  We note that well GS-AP-MW-13 has been abandoned and will be reinstalled 

when feasible in the near future.  This replacement will be addressed in the forthcoming 

revised GWMP. 

 

5. Two cross sections are included as Figures 5A and 5B to characterize the site. 

Additional detailed geologic cross sections across the Northern and Eastern 

portions of the site are requested to be included as part of the pending assessment 

of corrective measures plan to thoroughly characterize site conditions. 
 

The requested cross sections are included in the attached Supplemental Site Hydrogeologic 

Characterization Report.  In addition, these cross sections presenting site stratigraphy and 

groundwater quality data were provided in the report titled Semi-Annual Progress and 

Groundwater Delineation Report, dated September 30, 2020.  Figure 4D in the report 

presents a cross section along the eastern portion of the site.  Figures 4F and 4H provide 

additional geologic interpretations along the northern and north-central parts of the site, 

respectively.  Slight variability in groundwater quality is expected between monitoring 

events.  These cross sections depicting groundwater quality data will be updated in 

subsequent semi-annual reports if groundwater quality changes and substantively alters 

interpretations of delineation.  

 

6. The faults depicted on figures 5A and 5b should be indicated on Figure 4. 

 

A revised figure including the faults is included in the attached Supplemental Site 

Hydrogeologic Characterization Report. Fault locations are included on Figures 3a and 3b 

of this report. 
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7. It is recommended that Table 1 in the GWMP, Groundwater Monitoring Well 

Network Details and Table 1 in the SAP, Groundwater Monitoring Well Network 

Details identify the same monitoring well network. It is recommended that the 

GWMP clearly note the designation of monitoring well GS-AP-MW-l7V. 

 

The figures and tables of the GWMP will be updated to identify current and planned wells 

so the monitoring network is sufficiently described for permitting purposes.  Well GS-AP-

MW- l7V was originally installed as a vertical delineation well, but groundwater elevations 

at GS-AP-MW-17V indicate that this location is upgradient of the ash pond.  Data from the 

well is being evaluated for a period to support a recommendation regarding inclusion of the 

well in the compliance monitoring network.  The GWMP and SAP will be updated to assure 

that tables identifying the groundwater monitoring network details are consistent and the 

designation of well GS-AP-MW- l7V clearly identified.  

 

Plant Gorgas Bottom Ash Landfill: 

 

1. The GWMP describes a process for using intrawell analysis. Because no 

compliance monitoring wells were installed prior to the placement of waste at the 

facility, it does not appear that intrawell analysis will accurately represent the quality 

of background groundwater that has not been affected by leakage from a CCR unit 

required by ADEM Admin. Code r. 335-13-15-.06 (2)(a)1. It is recommended that 

intrawell analysis procedures be removed from the GWMP and SAP. 

 

Section 8 of the GWMP and Section 5 of the SAP provide details regarding statistical 

methods used during detection and assessment monitoring.  These sections explicitly 

describe the interwell approach used at the site and the rationale for the approach.   Intrawell 

methods are not mentioned in the GWMP and are only mentioned in the SAP for 2 reasons: 

(1) to describe the other statistical approach provided for in the CCR rules and USEPA 

guidance as a means of supporting the interwell statistical method selected for use at the site, 

and (2) to outline when it may be appropriate to propose for the use of intrawell methods at 

the site due to a change in site conditions.  Both the GWMP and SAP note that any change 

to the statistical method requires Department approval.  

 

2. Monitoring wells MW-10, MW-11, and MW-12 appear to be located approximately 

400 feet downgradient of the waste unit boundary.  ADEM Admin. Code r. 335-13-

15-(2)(a)2 requires that the downgradient monitoring system be installed at the 

waste boundary that ensures detection of groundwater contamination in the 
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uppermost aquifer. It is recommended that justification for the locations of these site 

wells be included in the GWMP. 

 

These wells were installed downgradient of the Bottom Ash Landfill in 2012 and 2014 prior 

to publication of the CCR rule and in accordance with ADEM Admin. Code r. 335-13-4-

.27(2)(a)3 identifying the compliance boundary as no more than 150 meters (492 feet) of the 

waste boundary.    The hydrogeology at the site is complex and groundwater producing zones 

are often unable to be located: several wells have been installed at the site that cannot be used 

for groundwater monitoring because of insufficient yield and recharge.  These wells have 

been installed at locations that yield sufficient water for sampling and have a substantial 

background data set for statistical analysis.  Attempts to install additional wells may not be 

successful and will forfeit the use of data trends established in the current monitoring wells.  

In addition, these wells are located at least 1,500 feet from the downgradient property 

boundary, providing sufficient room for future delineation if necessary.  Therefore, these 

wells were installed in accordance with Department regulations at the time, are representative 

of groundwater migrating from the Bottom Ash Landfill area that will detect impacts, and 

have substantial buffer from the downgradient property line should exceedances require 

further investigation.   

 

Plant Gorgas CCR and Gypsum Landfill: 

 

1. Monitoring wells MW-6, MW-7, and MW- 17R appear to be located approximately 400 

feet downgradient of respective waste unit boundaries. ADEM Admin.  Code r. 335-

13-15-(2)(a)2 requires that the downgradient monitoring system be installed at the 

waste boundary that ensures detection of groundwater contamination in the 

uppermost aquifer. It is recommended that justification for the locations of these 

site wells be included in the GWMP. 

 

Due to the steep downward slopes at the site and construction activities, wells MW-6 and 

MW-7 were installed as close as practical to the CCR Landfill.  In addition, they were 

installed in 2014 prior to publication of the CCR rule and at Department-approved locations.  

Since construction has been completed, it may be feasible to install a replacement well closer 

to the unit between wells MW-5 and MW-7.  The GWMP will be updated to reflect the 

proposed addition but will account for the possibility that a replacement location may provide 

insufficient water for monitoring. 

 

Well MW-17 was originally located near the Gypsum Landfill waste boundary; however, the 

well yielded insufficient water for monitoring.  Replacement well MW-17R was installed at 

the present location and it yields sufficient water for sampling. 
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Plant Gorgas Gypsum Pond: 

 

1. The background monitoring wells proposed for the Gorgas Gypsum pond are the same 

background monitoring wells proposed for the CCR landfill .  Tables 1 and 2 in the 

GWMP and Table 1 in the SAP should note that proposed background monitoring wells 

MW-1 through MW-4 are located at the CCR landfill site because wells with the same 

names were installed at the Plant Gorgas Gypsum Pond. 

 

The background monitoring wells proposed for the Gorgas Gypsum Pond are the same 

background monitoring wells that are proposed for the CCR Landfill. The report titled Semi-

Annual Progress and Groundwater Delineation Report, dated September 30, 2020, includes 

all current well designations for the Gorgas Gypsum Pond.  Tables 1 and 2 in the revised 

GWMP and Table 1 in the revised SAP will include a note clarifying that the background 

wells for the Gypsum Pond are the same as those for the CCR Landfill. 

 

2. One cross section is included as Figure 5 to characterize the site. Additional 

detailed geologic cross sections across the Southern and Eastern portions of the 

site are requested to be included to thoroughly characterize site conditions. 

 

Additional cross sections are included in the attached Supplemental Site Hydrogeologic 

Characterization Report.  In addition, these 5 cross sections presenting site stratigraphy and 

groundwater quality data were provided in the report titled Semi-Annual Progress and 

Groundwater Delineation Report, dated September 30, 2020.  Reliable geologic data is not 

available on the east side of the site because boreholes conducted in that area for wells were 

dry and thus, not surveyed.  Therefore, a geologic profile was not produced for that area.   
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We appreciate the opportunity to provide these clarifications.  I will be pleased to discuss 

these items if that is helpful to you. If you have any questions or require additional 

information, please do not hesitate to contact me. 

 

Sincerely,  
 
 
 
Dustin G. Brooks 
Environmental Affairs Supervisor 

 

Cc: Eric Wallis – Southern Company Services 

 

Attachment 



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 August 24, 2020 

Via email to sss@adem.alabama.gov 

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

Re:  Response to ADEM Letter of August 14, 2020 -- Groundwater Monitoring Plan Comments 

Dear Mr. Story: 

The following provides responses to comments received in a letter received from the Alabama 
Department of Environmental Management (ADEM or Department) Land Division dated August 
14, 2020. The following presents the full text of the letter provided by ADEM followed by our 
response in italics.  

General Comments 

1) Additional information is requested to be included as part of the pending Assessment of
Corrective Measures Plan to thoroughly characterize site conditions. The information should
include the following:
a) Additional historical potentiometric figures. This is requested to aid in the assessment of

the groundwater flow at the site.
b) Additional detailed geologic cross sections. Cross sections aid the hydrogeologic

interpretation of groundwater flow direction and are crucial for assessing the monitoring
well network.

c) A table of all historical groundwater, pore water, and surface water data is needed to aid
in the review of statistical background. In addition to the GWMP, a historical
groundwater data table should be included in all groundwater monitoring repo1ts.

d) Please provide the data associated with the advanced geophysical methods that were used
for the Plant Gaston Ash Pond Monitoring Wells.

This information will be provided for each plant in the subsequent Delineation Reports to be 
submitted to the Department on or before September 30, 2020.  
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2) Section 4.5 of the Groundwater Monitoring Plan (GWMP) states "If an upgradient well is 

abandoned due to pond closure activities or by an unforeseen circumstance, the historical 
data from that well will remain in the upgradient data pool and, therefore,  the well remains 
part of the upgradient network by legacy." Data from a background well that is abandoned 
may remain relevant for use as statistical background. However, it is recommended that 
background data for each background well proposed for abandonment be evaluated and 
included in statistical background upon Department approval prior to submiss ion of the 
monitoring well abandonment plan. 

This has been addressed by modifications to Section 2.2.2 of the SAP and Section 4.5 of the 
monitoring plans consistent with this request.  Background data for each upgradient well 
proposed for abandonment (or otherwise removed from the background network) will be 
statistically evaluated with respect to the background data pool.  Based on the evaluation, a 
proposal will be submitted to the Department for approval detailing the evaluation of the data 
and proposing the continued use (or disuse) of the data in the background data set.  See the 
Revised Statistical Analysis Plans and the updated Groundwater Monitoring Plans submitted to 
the Department on August 24, 2020. 

3) Section 2.2.2 of the Statistical Analysis Plan (SAP) should clearly specify how background 
will be evaluated, and eliminated or included.  lt is recommended that Section 2.2.2 of the 
SAP indicate that modifications to background will occur with Department approval. 

This has been addressed by modifications to Section 2.2.2 of the SAP.  Language has been added 
to Sections 1.0, 2.0, and 2.2 that clearly state that any changes to the statistical analysis plan 
(including background wells and the background data set) require Department approval.  See 
the Revised Statistical Analysis Plans and the updated Groundwater Monitoring Plans submitted 
to the Department on August 24, 2020. 

4) Section 6.3 of the GWMP states that the analytical "method used will be able to reach a 
suitable practical quantification limit to detect natural background conditions at the facility."  
It is recommended that the GWMP be revised to reflect the requirements of ADEM Admin. 
Code r. 335-13-15-.06(4)(g)5. 

Section 6.3 of the GWMPs have been modified consistent with this request using language 
consistent with ADEM Admin. Code r. 335-13-15-.06(4)(g)5.  The plans clearly state “that any 
practical quantitation limit that is used will be the lowest concentration level that can be reliably 
achieved within specified limits of precision and accuracy during routine laboratory operating 
conditions that are available to the facility.”  See the Revised Statistical Analysis Plans and the 
updated Groundwater Monitoring Plans submitted to the Department on August 24, 2020. 
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5) The GWMPs for Plant Barry, Plant Gadsden, Plant Greene, and Plant Miller describe a 
process for using intrawell analysis. Because no compliance monitoring wells were installed 
prior to the placement of waste at the facility, it does not appear that intrawell analysis will 
accurately represent the quality of background groundwater that has not been affected by 
leakage from a CCR unit as require d by ADEM Admin. code r. 335-13-15-.06(2)(a)1. 
Intrawell analysis procedures should be removed from all Ash Pond GWMPs and SAPs. 
Intrawell analysis may be justifiable for the lined Barry Gypsum and Gaston Gypsum ponds. 

Intrawell analysis has been used on a very limited basis for select few parameters during 
detection monitoring.  Each of these sites is in assessment monitoring and proceeding with 
groundwater remedy selection.  Nonetheless, intrawell statistical analysis of Appendix III 
detection constituents will be discontinued.  Section 8.1 of the GWMPs for Plant Barry, Plant 
Gadsden, Plant Greene, and Plant Miller have been amended to remove the option of intrawell 
statistical analysis for Appendix III detection monitoring constituents. See the Revised Statistical 
Analysis Plans and the updated Groundwater Monitoring Plans submitted to the Department on 
August 24, 2020. 

6) The proposed use of tolerance intervals to set Groundwater Protection Standard s (GWPSs) 
using pooled data from multiple wells screened in different hydrostratigraphic positions, 
without explicit checks for spatial variation, does not comply with requirements listed in 
Section 17.2 .1 of the March 2009 Statistical Analysis of Groundwater Monitoring Data at 
RCRA Facilities Unified Guidance (Unified Guidance) to set adequate tolerance limits. It is 
recommended that the GWMP comply with recommendations stated in the Unified 
Guidance. 

Section 5.2 of the SAP has been modified to address this request.  See the Revised Statistical 
Analysis Plans and the updated Groundwater Monitoring Plans submitted to the Department on 
August 24, 2020. 

7) Sections 7.5 and 21.0 of the Unified Guidance present GWPS testing as an either/or decision 
using either a multi-sample approach (using detection monitoring tests listed in Part III of the 
Unified Guidance), or a single-sample approach (using assessment and corrective action tests 
listed in Part IV of the Unified  Guidance).  The GWMP includes a combined approach using 
both tolerance limits to set an elevated GWPS and confidence intervals that require the entire 
interval to exceed the GWPS before corrective action is indicated.  Section 7.5 and Example 
7-1 of the Unified Guidance couch multi-sample tests to provide a reasonable GWPS for 
concentrations of constituents that "are occasionally found at uncontaminated background 
well concentrations exceeding the irrespective MCLs. The regulations then provide that a 
GWPS based on background levels is appropriate. "It appears that the multi- sample 
approach should only be applied to constituents with observed concentrations that 
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occasionally exceed relative MCLs and health-based standards in uncontaminated 
background rather than applied universally to all Appendix IV constituents. 

Section 5.2 of the SAP has been modified to address this request.  Additional documentation 
provided by Dr. Kirk Cameron, primary author of the Unified Guidance, explains the intended 
use of interwell tolerance limits (a detection monitoring test) when applied to Assessment 
Monitoring programs to establish an alternate GWPS when concentrations upgradient naturally 
exceed MCLs. The documentation supports the use of parametric and nonparametric tolerance 
limits (depending on the distribution of a given constituent) using pooled upgradient well data 
regardless of the presence of spatial variation.  The resulting statistical limit establishes the 
threshold of all anticipated unimpacted average concentrations at downgradient wells when 
compared to a GWPS through the use of confidence intervals.  Parametric tolerance limits will 
be used with Department approval when data sets follow a normal distribution. In the event that 
a data transformation or high degree of variability establishes a background limit that is less 
than conservative from a regulatory perspective, a nonparametric tolerance limit will be 
constructed. See the Revised Statistical Analysis Plans and the updated Groundwater Monitoring 
Plans submitted to the Department on August 24, 2020. 

8) Section 4.1 of the SAP indicates that parametric confidence intervals will be constructed at 
the 99% confidence level, which is the highest confidence level in the guidance. Because 
statistical confidence is not the same as power, Section 7.4.1 of " the Unified Guidance 
recommends reversing the usual sequence: first select the desired  level of power for the test, 
(I-B), and then compute the associated (maximum) false positive rate (a).  In this way a pre-
specified power can be maintained even if the sample size is too low to simultaneously 
minimize the risks of both Type I and Type II errors (i.e., false positives and false 
negatives)."  Section 7.4.1 of the Unified Guidance indicates "statistical confidence is not the 
same as power. The confidence level merely indicates how often - in repeated applications - 
the population will contain the true population parameter (0); not how often the test will 
indicate an exceedance of a fixed standard. "It appears that parametric confidence intervals 
should be constructed at a confidence level based on power to minimize the risk of missing 
contamination above the GWPS. Justification for the use of confidence intervals set at the 
99% confidence level should include calculations demonstrating that the true population 
coefficient of variation is no greater than 0.5. 

Section 4.1 of the SAP has been modified to address this request.  See the Revised Statistical 
Analysis Plans and the updated Groundwater Monitoring Plans submitted to the Department on 
August 24, 2020. 
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9) Section 4.2 of the SAP states that "In Corrective Action, a well/parameter pair is declared to 
no longer be an SSI over the GWPS when the entire interval falls below a specified limit 
(i.e., the Upper Confidence Limit [UCL] falls below the limit), or when the LCL of the 
Append ix IV parameters does not exceed the GWPS for a period of three consecutive 
years." Section 7.5 of the Unified Guidance indicates that the proposed combined single-
sample and multisample approach "based on both background sample size and sample 
variability is recommended for identifying the background GWPS at a suitably high enough 
level above current background to allow for reversal of the test hypotheses.  ... a GWPS 
based on this method allows for a variety of confidence interval tests (e.g., a one-way normal 
mean confidence interval identified in [7.3] and [7.4])." The statistical methods referenced in 
ADEM Adm in. code r. 335-13- l 5-.06(9)(d)2 are applicable to detection monitoring tests 
referenced in ADEM Adm in. code r. 335-13- 15-.06(4)(f) and (g).  Confidence intervals 
require justification for use under ADEM Admin. code r. 335- 13-15-.06(4)(f)5. Hypothesis 
test structures using confidence intervals should be consistent with equations [7.1] and [7.2] 
of the Unified Guidance when us in g the proposed method. It is recommended that the 
portion of the GWMP stating "or when the LCL of the Appendix IV parameters does not 
exceed the GWPS for a period of three consecutive years." be removed. 

Section 4.2 of the SAP has been modified to address this request by striking the phrase “or when 
the LCL of the Appendix IV parameters does not exceed the GWPS for a period of three 
consecutive years."  The removed language does not appear in the GWMPs.  See the Revised 
Statistical Analysis Plans and the updated Groundwater Monitoring Plans submitted to the 
Department on August 24, 2020. 

10) The term "statistical limit " appears to be used twice in Section 5.2 of the SAP to describe the 
GWPS in assessment monitoring comparisons described in ADEM Admin. Code r. 335-13-
15-.06(e), (f), and (g). It is recommended that the terminology used in the SAP be consistent 
with terminology used in Solid Waste regulations. 

We presume that the intended reference in this comment was to ADEM Admin. Code r. 335-13-
15-.06(6)(e), (f), and (g).  Section 5.2 of the SAP has been modified to address this request by 
using terminology consistent with Solid Waste regulations (i.e. groundwater protection standard 
or GWPS).  See the Revised Statistical Analysis Plans and the updated Groundwater Monitoring 
Plans submitted to the Department on August 24, 2020. 
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Individual CCR Unit Comments 

Plant Barry Ash Pond 

1) Table 2 provides a comparison of constituents between background and downgradient wells 
to demonstrate that proposed background wells are not impacted.  Boron is listed as ND, 
however time series graphs included in the background update indicate that there are 
detections (not J values for boron) in proposed background monitoring wells at the Plant 
Barry Ash Pond.  The footnote indicates that the detection was below the MDL, and thus 
considered ND. However, Table 3 shows the RL for boron as 0.05 mg/L, the detections are at 
minimum greater than 0.1 mg/L. Time series graphs are not included for other key indicator 
parameters (time series graphs were not constructed for this purpose, but they provide the 
only reference to historical data in the GWMP). It is recommended that the GWMP be revise 
d to accurately represent monitoring data. 

Table 2 has been updated to use average boron concentrations, using ½ the reporting limit 
where not detected. See the Revised Statistical Analysis Plans and the updated Groundwater 
Monitoring Plans submitted to the Department on August 24, 2020. 

Plant Barry Gypsum Pond 

1) Table 2 provides a comparison of constituents between background and downgradient wells 
to demonstrate that proposed background wells are not impacted.  Boron is listed as ND, 
however time series graphs included in the background update indicate that there are 
detections (not J values for boron) in proposed background monitoring wells at the Plant 
Barry Gypsum Pond.  The footnote indicates that the detection was below the MDL, and thus 
considered ND. However, Table 3 shows the RL for boron as 0.05 mg/L, the detections are at 
minimum greater than 0.1 mg/L. Time series graphs are not included for other key indicator 
parameters (time series graphs were not constructed for this purpose, but they provide the 
only reference to historical data in the GWMP). It is recommended that the GWMP be revise 
d to accurately represent monitoring data. 

Table 2 has been updated to use average boron concentrations, using ½ the reporting limit 
where not detected. See the Revised Statistical Analysis Plans and the updated Groundwater 
Monitoring Plans submitted to the Department on August 24, 2020. 

Plant Gadsden Ash Pond  

1) The Table of contents in the SAP indicates that Appendix A is "Background Screening and 
Compliance Evaluation" however no such document is attached, as was provided for the 
other CCR units. Please provide this in formation. 
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Appendix A was inadvertently omitted from the SAP and is now included. See the Revised 
Statistical Analysis Plans and the updated Groundwater Monitoring Plans submitted to the 
Department on August 24, 2020. 

Plant Miller Ash Pond 

1) Section 5 .2 of the GWMP states that " Screen length will not exceed 10 feet without 
justification as to why a longer screen is necessary (e.g. significant variation in groundwater 
level)." Table 1 indicates that monitoring wells GS-AP-MW-8, GS-AP-MW-13,  GS-AP-
MW- 17V, MR-AP-MW 19 HA, MR-AP-M W-28H, MR-AP-MW-30H, MR-AP-MW-31H, 
MR-AP-MW-33H, MR-AP MW -36 H, and MR-AP-MW-2V were installed with 20 feet of 
well screen. It is recommended that the GWMP include information to explain the reason 
these wells were installed with longer screens. 

Section 5.2 of the GWMPs for Plants Miller and Gorgas have been modified to explain the 
reasoning for installing certain wells with screen lengths greater than 10 feet.  As previously 
discussed with the Department, because of the nature of the geology at Plants Miller and Gorgas 
locating water-bearing fractures and zones is difficult, as evidenced by numerous dry holes 
drilled at the site.  Additional well screen length is often necessary at fractured rock sites such as 
Plant Miller and Gorgas: groundwater yield is so low that wells are not able to be developed or 
sampled using conventional methods. The additional footage of well screen assists well 
development and sampling by providing a greater volume of groundwater and can provide more 
fracture and groundwater flow zone intersection.  See the updated Groundwater Monitoring 
Plan submitted to the Department on August 24, 2020. 

2) Monitoring wells MR-AP-MW-21 and MR-AP-MW-23 are screened 95 feet in elevation 
apart. Groundwater elevations appear to indicate that these wells are screened in an 
unconfined aquifer. Additional information should be provided to identify the geology at 
MR-AP-MW-23 and provide rationale for installing the well screens such a distance apart.  
Figure 6C should identify the aquifer in which these wells are screened. 

A revised Figure 6C including the requested information has been included in the updated 
Groundwater Monitoring Plan submitted to the Department on August 21, 2020. Additional 
geologic information will be submitted in the upcoming Plant Miller groundwater delineation 
report due on or before September 30th, 2020. 

At Plant Miller compliance wells vary in depth from approximately 40 feet below ground surface 
(ft BGS) to 291 ft BGS and are screened across multiple discrete flow zones. This variability in 
well screen depth and flow zone(s) can lead to natural variability in groundwater quality.  These 
proposed upgradient locations were chosen based upon similar position on the Sequatchie 
Anticline and APC land ownership. These locations sit on the opposite limb of the Sequatchie 
Anticline, but at similar elevation, structural, and stratigraphic setting. Staggered depth 
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intervals are an attempt to capture depth dependent variation in groundwater quality which can 
differ based upon age of groundwater and groundwater-rock interactions along heterogenous 
Pottsville Strata.  

3) The boring log for monitoring well MR-AP-MW-21 indicates that at 175 feet BGS the 
"Driller lost all water circulation at the beginning of Run 19 and never got it back. Mud tub 
drained out." It appears that the drilling fluid may have been los t down the borehole. Please 
clarify what occurred during the installation of proposed background monitoring well MR-
AP-MW-21. 

As evidenced by the caliper log provided in the GWMP, the bore intersected a fracture between 
174.5 ft BGS and 175.3 ft BGS. The loss of water circulation occurred across this interval 
indicating relatively high permeability and ability for the fracture to take drilling water.  The use 
of the description “Mud tub” was not meant to imply that drilling mud was utilized in the boring 
advancement process. Sonic drilling relies on water as drilling lubricant and only water was 
utilized at this location.  Groundwater quality samples collected from this location do not exhibit 
unusual physical appearance or a geochemical signature indicating drilling-induced bias. 

4) The monitoring well installation process described in Section 5.2 of the GWMP does not 
adequately describe the process indicated on provided boring logs. In many cases monitoring 
wells constructed at the site were installed after boring hundreds of feet to bedrock, 
conducting geophysical methods on the borehole, and abandoning the boring below the 
interval selected for monitoring with bentonite chips. The process of inserting bentonite chips 
into the borehole requires a specific process to ensure that bridging does not occur, resulting 
in an inadequate seal.  It is recommended that the process used to install monitoring wells 
above abandoned bore holes be thoroughly described in the GWMP. 

Section 5.2 of the revised GWMP has been updated to include the requested information, 
including the use of bentonite and the process used to install monitoring wells over abandoned 
boreholes. See the updated Groundwater Monitoring Plan submitted to the Department on 
August 24, 2020. 

5) The elevation of the screened interval for monito ring well MR-AP-PZ-5 is incorrectly listed 
in Table 1. It is recommended that the table be corrected. 

Table 1 has been corrected and included in the updated Groundwater Monitoring Plan 
submitted to the Department on August 24, 2020. 
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We appreciate the opportunity to provide these clarifications.  I will be pleased to discuss these 
items if that is helpful to you. If you have any questions or require additional information, please 
do not hesitate to contact me. 

Sincerely,  

 

Dustin G. Brooks 
Environmental Affairs Supervisor 
 
cc:  Eric Wallis – Southern Company Services 
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 INTRODUCTION 

The Gorgas Gypsum Pond Groundwater Monitoring  Plan  (GMP or  plan)  has  been  updated  to  include 

additional information regarding the hydrogeological evaluation for the site, the background groundwater 

monitoring network, procedures for updating the background data set, and statistical methods used to 

evaluate groundwater quality data. 

 

Groundwater monitoring at the Plant Gorgas Gypsum Pond is required by the Alabama Department of 

Environmental Management (ADEM or the Department), ADEM Admin Code r. 335‐13‐15‐.06, to detect 

potential downgradient changes in groundwater quality. This GMP meets the requirements set forth for 

groundwater monitoring  networks  as  described  by  ADEM Admin  Code  r.  335‐13‐15‐.06(2).    The  plan 

describes  the  groundwater monitoring  program  for  the  site,  including  the  following  key  components: 

description of subsurface hydrogeology and uppermost aquifer, monitoring well network design, sampling 

and analyses program, and statistical analyses program. 

 

Groundwater  monitoring  has  occurred  since  2016  and  results  reported  to  ADEM.    Upon  initiating 

detection groundwater monitoring at the site in 2017, statistically significant increases (SSIs) of Appendix 

III  monitoring  parameters  were  detected  above  background  levels.    Pursuant  to  State  and  Federal 

regulations  assessment  monitoring  was  implemented.    During  assessment  monitoring,  Appendix  IV 

monitoring  parameters  were  detected  at  statistically  significant  levels  (SSLs)  above  groundwater 

protection standards (GWPS).  Consequently, an Assessment of Corrective Measures (ACM) was prepared 

and submitted to ADEM in June 2019.  The site performs semi‐annual assessment monitoring as additional 

site investigation work continues and a final remedy is developed. 

 

The purpose of this plan is to present the groundwater monitoring network, field and lab procedures, and 

site‐specific  statistical  analysis  plan  for  Departmental  review  and  approval.  This  plan  also  seeks  to 

establish  procedures  or mechanisms  for managing  changes  to  the monitoring  network  and  statistical 

analyses. 
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 SITE LOCATION AND DESCRIPTION 

Alabama  Power  Company’s  (APC)  Plant  Gorgas  is  located  in  southeastern  Walker  County,  Alabama, 

approximately fifteen miles south of Jasper, at 460 Gorgas Road, Parrish, Alabama 35580.  Plant Gorgas 

lies in portions of Sections 7, 8, 9, 16, 17, 18, 19, 20, 21, 28, and 29, Township 16 South, Range 6 West and 

Section 12, 13, and 24, Township 16 South, Range 7 West. Section/Township/Range data are based on 

visual inspection of USGS topographic quadrangle maps and GIS maps (USGS, 1975; USGS, 1983). 

 

The Plant Gorgas Gypsum Pond is located northwest of the main power generation facility and is bordered 

to the north by Goodsprings Road and to the south by the Mulberry Fork of the Black Warrior River.  Figure 

1, Site Location Map, depicts the location of the site referenced to roadways and geographic features. 

Figure 2, Site Plan Map, depicts the configuration of the Gypsum Pond. Figure 3A, Site Topographic Map 

and Figure 3B, Site Elevation Model, depict the topography of the Site.  
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 GEOLOGIC AND HYDROGEOLOGIC CONDITIONS 

Plant Gorgas lies in the Warrior Basin physiographic region (Sapp and Emplaincourt, 1975), a late Paleozoic 

basin  formed  as  a  result  of  flexure  and  sediment  loading  associated  with  Appalachian  and  Ouachita 

orogenies.  The  bedrock  geology  is  dominated  by  clastic  sedimentary  rocks  of  the  Lower  Pottsville 

Formation  as  shown on Figure  4,  Site Geologic Map  (GSA,  2010b). Deeper  stratigraphy  is marked by 

carbonates, shales, chert, and sandstones of Mississippian to Cambrian  in age (Raymond et al., 1988). 

Plant Gorgas  is directly underlain by  rocks belonging  to  the Pratt Coal Group  (Ward  II et al., 1989).  In 

general, the Pratt Group consists of mudstone, shale, fine‐grained sandstone, and interbedded coal. 

Strip and underground mining was conducted over a  large portion of  the area down  to  the American 

Seam. Much of the narrow valley that the Plant Gorgas Gypsum Pond occupies was strip mined for the 

Pratt Coal Seam and some of this area has seen the American Coal Seam underground mined. As a result, 

the  overburden  beneath  the  disposal  facilities  is  dominated  by  backfilled  mine  overburden  and  is 

characterized  by  weathered  shale  and  sandstone  boulders  with  lenses  of  fine  sediments  and  small 

amounts of coal fragments and coarse sediments. This backfilled mine overburden overlays mudstones 

and sandstones of the Pratt Coal Group which separate the mine overburden from underground mines of 

the American Coal Seam by tens of feet of “intraburden” rock. Borings conducted to the north and south 

of the facility indicate that mining did not occur everywhere. Where mining did not occur, there may be a 

shallow layer of mine overburden overlying natural overburden materials before transitioning into Pratt 

Coal Group strata.   Figure 5, Geologic Cross‐Section A‐A’,  illustrates the geologic  layering beneath the 

site. 

Groundwater flow at the Site is a subdued replica of the natural topography where gravity is the dominant 

force driving flow. As shown on Figure 6A, Potentiometric Surface Contour Map (February 3, 2020) and 

Figure  6B,  Potentiometric  Surface  Contour  Map  –  Vertical  Delineation  Wells  (February  3,  2020), 

potentiometric surface contours are interpreted to parallel Site topography presented on Figure 3A and 

Figure 3B.  Groundwater is interpreted to flow towards the gypsum pond and the valley that it occupies 

from higher elevations  to  the west, north, and east. Groundwater  then exits  the Gypsum Pond/valley 

flowing mostly due south towards the Mulberry Fork of the Black Warrior River (Figure 6A). This pattern 

also seems to appear in deeper vertical delineation wells (Figure 6B). 

 

Beneath the Site, groundwater producing zones are sparse. In total, seventeen (17) exploratory borings 

or well  locations were  attempted  around  the perimeter  of  the  Plant Gorgas Gypsum Pond  to  depths 

between 50 and 307 feet below ground surface. Only three (3) locations provided sufficient groundwater 

and  recharge  rates  to  develop  and  sample  via  low‐flow  sampling  methods.  Geophysical  and 

hydrogeophysical  logging  were  employed  in  select  rock  borings  to  further  assess  hydrogeological 

conditions and identify water‐bearing zones. Attempts at installing upgradient well locations west, north, 

and east of the facility were unsuccessful; and therefore, four (4) locations upgradient of the nearby Plant 

Gorgas CCR Landfill were selected for upgradient locations on the basis of similar geology. The limited 

recharge area created by the narrow valley and topographic divides surrounding the facility combined 
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with historic mining and now, developed land reduces groundwater recharge and occurrence at the site, 

especially for potential upgradient locations closer to the topographic divides. Clay‐rich overburden and 

the liner system installed beneath the gypsum pond likely play a factor in reducing recharge to the local 

system. The mined out American Coal Seam may also underdrain the area. Groundwater occurring south 

of the facility is likely more prominent due to lower elevations and upwelling of groundwater from deep, 

regional Pottsville aquifers as they discharge to Mulberry Fork. 

 

Based  on  published  data,  groundwater  quality  produced  from  the  Pottsville  Formation  can  be 

characterized by high concentrations of sulfate, iron, and other trace metals (Jennings and Cook, 2010). 

Trace  metals  in  Pottsville  Formation  groundwater  are  associated  with  sulfide  minerals  contained  in 

organic‐rich strata (e.g., Mudstones and Coal Seams) and siliceous/carbonate healed fractures and joints. 

Trace element enrichment is likely the result of migrating hydrothermal fluids generated during the late 

Paleozoic  Allegheny  orogeny  (Diehl  et  al.,  2005).  Arsenic,  antimony, molybdenum,  selenium,  copper, 

thallium,  and  mercury  are  elevated  in  Warrior  Basin  coal  strata  (Goldhaber  et  al.,  2002).  Borehole 

geophysical  logs, boring  logs, and well construction data for each compliance and delineation well are 

presented in Appendix A, Well Installation and Field Logs. 
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 SELECTION OF WELL LOCATIONS 

According to ADEM Admin Code r. 335‐13‐15‐.06(2)(a), the groundwater monitoring system must consist 

of  a  sufficient  number  of  wells,  installed  at  appropriate  locations  and  depths,  to  yield  groundwater 

samples from the uppermost aquifer that:  

1. Accurately  represent  the  quality  of  background  groundwater  that  has  not  been  affected  by 

leakage from a CCR unit; and 

2. Accurately represent the quality of groundwater passing the waste boundary of the CCR unit.   

 

ADEM Admin Code r. 335‐13‐15‐.06(2)(b) states that the number, spacing, and depths of groundwater 

monitoring system wells must be determined based upon site‐specific technical  information that must 

include a characterization of: 

1. Aquifer  thickness,  groundwater  flow  rate,  groundwater  flow direction,  including  seasonal  and 

temporal fluctuations in groundwater flow; and 

2. Saturated  and  unsaturated  geologic  units  and  fill  materials  overlying  the  uppermost  aquifer, 

materials comprising the uppermost aquifer, and materials comprising the confining unit defining 

the  lower  boundary  of  the  uppermost  aquifer,  including,  but  not  limited  to,  thicknesses, 

stratigraphy, lithology, hydraulic conductivities, porosities and effective porosities. 

 

ADEM Admin Code  r.  335‐13‐15‐.06(2)(c)  requires  the  groundwater monitoring  system  to  include  the 

number of monitoring wells necessary  to meet  the performance  standard  set  forth  in  the  rules.    The 

monitoring system must contain a minimum of one upgradient and three downgradient monitoring wells 

but consist of additional monitoring wells as necessary to accurately represent the quality of background 

groundwater that has not been affected by leakage from the CCR unit and the quality of groundwater 

passing the waste boundary of the CCR unit. 

4.1 COMPLIANCE MONITORING NETWORK 

Groundwater  monitoring  wells  are  installed  to  monitor  the  uppermost  occurrence  of  groundwater 

beneath the site which accurately represent the quality of groundwater passing the waste boundary of 

the  CCR  unit.    Locations  are  selected  based  on  facility  layout  and  site  geologic  and  hydrogeologic 

considerations.  The  proposed  groundwater  monitoring  network  at  Plant  Gorgas  Gypsum  Pond  is 

subdivided  into  background  and  compliance  locations  as  based  upon  potentiometric  contours  and 

interpretations  by  a  qualified  groundwater  scientist.  Background  wells  represent  the  quality  of 

background water that has not been or would not be affected by leakage from a unit. Compliance wells 

are screened within the uppermost aquifer and are used to assess potential impacts to the first “aquifer” 

in the event of a release. Groundwater monitoring wells are designed and constructed using “Design and 

Installation of Groundwater Monitoring Wells in Aquifers”, ASTM Subcommittee D18.21 on Groundwater 

Monitoring,  as  a  guide.  Table  1,  Groundwater  Monitoring  Well  Network  Details,  and  Figure  7, 
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Groundwater Monitoring Network Map, present the designed purpose and locations of monitoring wells 

with  respect  to  the  facility.  Groundwater  monitoring  wells  will  be  screened  across  the  mine  spoil 

overburden – top of rock interface as this corresponds to the first zone of saturation beneath the site. If 

groundwater saturation is not present, deeper Pottsville intervals will be targeted for well screens. 

4.2 BACKGROUND MONITORING WELLS  

Background  groundwater  is  the baseline quality of  groundwater  that  is  representative of  the  aquifer 

being monitored, and that has not been affected by CCR material.  A background groundwater monitoring 

network has been identified at the Site based on groundwater flow conditions, groundwater quality, and 

statistical  screening  of  the  data  in  accordance  with  the  Unified  Guidance  (Statistical  Analysis  of 

Groundwater  Data  at  RCRA  Facilities,  Unified  Guidance,  March  2009,  USEPA  530/R‐09‐007).    The 

following describes the selected background network based on these criteria.    

 

As presented on Table 1 and Figure 7, wells MW‐1 through 4, located upgradient of the Gypsum Pond and 

CCR  Landfill  to  the  east  of  the Gypsum Pond  serve  as  background monitoring wells.    As  described  in 

Section 3, 17 borings and well locations were attempted around the perimeter of the Gypsum Pond but 

were  largely  unsuccessful  in  finding  sufficient  groundwater  yield  for  well  development  and  low‐flow 

sampling.  Three  successful monitoring well  locations were  installed  immediately downgradient of  the 

facility: (GS‐GSA‐MW‐3, GS‐GSA‐MW‐4, and GS‐GSA‐MW‐8). These locations were installed near the mine 

spoil overburden – top of rock interface. Upgradient attempts within these intervals as described were 

unsuccessful. The two largely unsuccessful phases of groundwater well exploration efforts are shown on 

Figure 8, Historic Field Investigation.  

 

Sparsity of groundwater at the Site is likely attributed to three factors: (1) the Gypsum Pond occupies a 

narrow valley with  topographic/groundwater divides  located very close  to  the western, northern, and 

eastern boundary, (2) this valley is now largely occupied by the constructed Gypsum Pond which is lined 

and likely limits recharge further, and (3) historic mining activities could contribute to underdrainage at 

the Site. 

 

However, existing upgradient wells located to the north of the CCR Landfill just to the east of the Gypsum 

Pond (MW‐1, MW‐2, MW‐3, and MW‐4) provide adequate upgradient/background groundwater quality 

data for the Gypsum Pond for the following reasons: 

1. These wells are installed within a mine‐spoil – top of rock setting. 

2. The geologic layering and coals mined are the same (Pratt Group – Pratt through American Coal 

Seams). 

3. They represent the variability and range of groundwater quality in Site groundwater that has had 

interaction with mine spoil and Pottsville formation materials. 

 

Groundwater geochemistry and quality within mine spoil settings can vary significantly due to the extreme 

physical  heterogeneity  of mine  spoil  backfill  layering  (mixed  soil  and  rock),  complex  heterogeneity  of 
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stratigraphy  excavated  and  backfilled  (mix  of  shale,  organic  mudstones,  and  coal),  and  variability  of 

groundwater flow rate and residence time. Therefore, for statistical comparison to downgradient wells 

installed or monitoring water  that has migrated  through mine spoils, upgradient monitoring wells are 

most appropriately installed in a mine spoil setting or environment. As documented in this plan, that could 

not be achieved directly adjacent to the Site. 

 

Additional potential upgradient piezometers were recently proposed in a semi‐annual progress report for 

the Plant Gorgas Gypsum Pond facility. These locations are proposed further to the west of the Gypsum 

Pond. These locations are illustrated in Figure 9, Proposed Additional Monitoring Well and Piezometer 

Locations and will target the mine spoil – rock interface to determine if additional upgradient locations in 

these areas are feasible. Historically, at the Site, locations further north and away from the Mulberry Fork 

of the Black Warrior River have not been successful. However, these proposed piezometer locations will 

be installed on the opposite side of the groundwater flow divide, interpreted to reside just west of the 

gypsum pond. 

 

Upon Departmental approval and installation, and if successful, the analyses of geologic, hydrogeologic, 

and geochemistry data will be utilized to determine for upgradient potential. For  the purposes of  this 

groundwater monitoring plan, these locations are designated as planned, potential upgradient locations. 

After data has been screened for upgradient potential, documentation and justification requesting the 

addition  of  these  locations  as  upgradient wells may  be  submitted  to  the Department  for  review  and 

approval along with an updated groundwater monitoring plan. 

 

If a background well is abandoned or use is discontinued, the historical data from that well will remain in 

the upgradient data pool unless  there  is a  technical basis  for  removing  the data.   A plan  for  installing 

additional upgradient locations will be submitted to the Department in the future along with supporting 

information to justify locations as upgradient. The following provides further detail regarding background 

well selection. 

 

4.2.1 Groundwater Geochemistry 

A comparison of the concentrations of key Appendix III and Appendix IV indicator parameters can be a 

useful  tool  for  demonstrating  that  proposed  upgradient well  locations  have  not  been  impacted  by  a 

release from a CCR facility. These comparisons have been made in Table 2, Upgradient Comparisons – 

Key Indicator Parameters and show that the proposed upgradient locations have not been impacted by 

the CCR unit  and provide  representative water quality  in mine  spoil  settings.  It  should be noted  that 

calcium can be naturally elevated in the Pottsville lithology due to the prevalence of calcium carbonate in 

vein and fracture filling and as well as micritic cement. Sulfate is naturally elevated due to the prevalence 

of pyritic  intervals. The low concentrations of other  indicator parameters coupled with the upgradient 

orientation further demonstrate that these wells have not been affected by the Gypsum Pond or the CCR 

Landfill. 
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4.2.2 Statistical Screening 

Details  regarding  screening  of  the  background  is  presented  in Appendix  B,  Statistical  Analysis  Plan.  

Groundwater quality was determined to be representative of a statistical background following screening 

in  accordance with  the Unified Guidance  (Statistical  Analysis  of Groundwater Data  at  RCRA  Facilities, 

Unified Guidance, March 2009, USEPA 530/R‐09‐007). 

4.3 DOWNGRADIENT COMPLIANCE WELLS 

Adequately locating and screening downgradient monitoring wells are essential to being able to detect 

potential  impacts  to  groundwater  from  the  CCR  Unit.    Two  initial  phases  of  field  investigation  were 

conducted to install a groundwater monitoring network at the Plant Gorgas Gypsum Pond (Figure 8). As 

described in preceding sections, locations north of the Gypsum Pond did not yield groundwater (no free 

water) or did not yield sufficient groundwater for development and low‐flow sampling. Section 4.2 details 

the primary factors likely contributing to no or low‐yielding wells to the north.  

Consequently,  field  investigation  efforts  transitioned  southward  to  finding  downgradient  compliance 

network wells and, as presented on potentiometric surface contour maps  in Figure 6A and Figure 6B, 

successful  well  locations  GS‐GSA‐MW‐3,  GS‐GSA‐MW‐4,  and  GS‐GSA‐MW‐8  are  located  immediately 

downgradient  of  the  Gypsum  Pond  and  along  the  axis  of  the  narrow  valley  that  the  Gypsum  Pond 

occupies. This valley  likely serves as a preferential or  focused  flow path  for groundwater migration as 

potentiometric surface maps (Figure 6A and 6B) indicate that groundwater flows toward the valley from 

the west, north, and east proximal to the lined Gypsum Pond and then south towards the Mulberry Fork 

of the Black Warrior River. Well locations GS‐GSA‐MW‐3, GS‐GSA‐MW‐4, and GS‐GSA‐MW‐8 capture this 

convergence of flow or southward flow in the valley.  

These downgradient well locations are also screened near the mine spoil – top of rock interface or just 

below and monitor  intervals  that would  detect CCR  impacts  to  groundwater  as  the base of  the  lined 

Gypsum Pond occupies the remnant strip mined valley.  

4.4 DELINEATION WELL NETWORK 

Pursuant to ADEM Admin. Code r. 335‐13‐15‐.06(6)(g)2.,  if assessment monitoring is implemented and 

exceedances  of  GWPS  are  observed,  wells  may  be  required  to  delineate  the  nature  and  extent  of 

exceedances.  A site‐specific well delineation plan will be submitted to the Department for approval.  Any 

newly‐installed delineation well(s) will  be  sampled  for Appendix  III  and  IV  constituents  as  part  of  the 

assessment groundwater monitoring program until the Department approves a change to the monitoring 

program. Existing delineation well locations and details are presented on Table 1 and Figure 7. Proposed 

additional delineation locations are presented in Figure 9. Table 1 will be updated if additional delineation 

wells are required.  

 

Delineation wells, when  installed, will be sampled  initially after development and  following  this  initial 

sampling event, sampling of delineation wells will be transitioned to the semi‐annual compliance sampling 



Groundwater Monitoring Plan 

Alabama Power  Gorgas Gypsum Pond  August 2020 

 

9 

event  schedule.  Occasionally,  due  to  the  remote  nature  or  location  along  surface  water  bodies, 

delineation wells may not be accessible due to unavoidable circumstances (flooding, impassable access, 

etc). In this event, delineation wells will be sampled at a later date or during the next scheduled semi‐

annual sampling event. 

4.5 UPDATING THE BACKGROUND WELL NETWORK 

The intention of this groundwater monitoring plan is to present the final groundwater monitoring network 

and designation of monitoring wells for permitting. However, in the future and over time the upgradient 

or background well network may be updated by adding or removing wells, updating background periods, 

re‐designating existing wells, or modifying the background data set.  

 

Changes  to  the  background  well  network  and  data  set  will  be  made  after  receipt  of  Departmental 

approval.  

 

If an update or modification to the permitted background network is recommended in the future, APC 

will complete the following: 

 A notice will be submitted to the Department describing the proposed change(s) and the rationale 

for the change.  The notice will contain statistical screening of the background data set and include 

sufficient information to evaluate and approve the request. 

 Upon  approval  by  the  Department,  the  background  network  and  data  set  will  be  adjusted 

pursuant to the proposal and used for future analyses.  

 A  revised  groundwater  monitoring  plan  and  minor  modification  will  be  submitted  to  the 

Department. 

 

The Statistical Analysis Plan in Appendix B provides details regarding requesting Department approval for 

updates and changes to the background well network and data set. 

 

When well re‐designations are approved by the Department, new statistical limits will be calculated based 

upon the resulting monitoring well network. When background data  is updated, historical reports and 

exceedance lists will not be updated unless approved by the Department. Changes will apply to future 

analysis unless  an  immediate  change  is warranted.    If  delineation or  groundwater  corrective action  is 

underway,  the  new  background  may  be  applied  to  those  actions  as  appropriate  with  Department 

approval. 

 

When background data is updated changes will apply to future analysis unless an immediate change is 

warranted.    If  delineation or  groundwater  corrective action  is underway,  the new background will  be 

applied to those actions as appropriate with Department approval. 
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As  described  in  Section  4.2  and  Figure  9,  a  plan  has  been  provided  to  evaluate  additional  potential 

upgradient  locations  to  the  west/northwest.  These  locations  will  be  evaluated  and  pending  results, 

justification may be submitted to the Department following the procedures outlined in this Section. 
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 MONITORING WELL DRILLING, CONSTRUCTION, ABANDONMENT 

& REPORTING 

The following describes monitoring system performance standards that have been applied to monitoring 

well activities subsequent to this monitoring plan and that will be applicable to all work performed in the 

future. 

5.1 DRILLING 

Drilling methodology may  include hollow stem augers, direct push, air rotary/hammer, mud rotary, or 

rotosonic techniques. The drilling method will minimize the disturbance of subsurface materials and will 

not cause impact to the groundwater. Borings will be advanced using an appropriate drilling technology 

capable of drilling and installing a well in Site‐specific geology. Drilling equipment will be decontaminated 

before use and between borehole locations using the procedures described in the latest version of the 

Region  4  U.S.  Environmental  Protection  Agency  Science  and  Ecosystem  Support  Division  Operating 

Procedure for Field Equipment Cleaning and Decontamination as a guide.      

 

Sampling or coring may be used to help determine the stratigraphy and geology.  Samples will be logged 

by a qualified groundwater scientist.  Screen depths will be chosen based on the depth of the uppermost 

aquifer.  Logging will  be  performed  by  a  geologist  or  geotechnical  engineer  registered  in  the  State  of 

Alabama or working under the direction of a geologist or engineer registered in Alabama.  

5.2 DESIGN AND CONSTRUCTION 

Well construction materials will be sufficiently durable to resist chemical and physical degradation and 

will not interfere with the quality of groundwater samples. Groundwater monitoring wells are designed 

and  constructed  in  accordance  with  ADEM  Admin  Code  r.  335‐13‐15‐.06(2)(e)  using  “Design  and 

Installation of Groundwater Monitoring Wells in Aquifers”, ASTM Subcommittee D18.21 on Groundwater 

Monitoring as a guide.  Well installations will generally follow the procedures outlined below. 

 

The minimum boring diameter will be four inches larger than the outside diameter of the well casing, and 

a minimum well casing diameter of two inches will be used. Up to ten feet of ASTM NSF‐rated Schedule 

40 PVC with 0.010‐ in. slots will be set at an approximate depth of 10‐20 ft below the typical water table 

depth. ASTM NSF‐rated Schedule 40 PVC flush‐threaded riser casing with will be used to finish the well 

approximately 3  feet of above‐ground surface. A  filter pack consisting of well‐rounded and chemically 

inert materials (e.g., clean quartz) will be packed around the screen from the bottom of the borehole to a 

minimum 2 feet above the top of the screen. Sodium bentonite pellets will be placed to create a seal 

above the screen in the annulus for a minimum of 2‐ft above the filter pack by dropping or washing down 

with  potable water,  or  by  tremie method.  The  annular  space  above  the  seal will  be  filled  via  tremie 

injection with  a  high‐solids  bentonite  slurry,  neat  cement,  or  cement‐bentonite  grout mixture  to  the 

ground surface. 
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The design and construction of the intake of the groundwater wells will: (1) allow sufficient groundwater 

flow to the well for sampling; (2) minimize the passage of formation materials (turbidity) into the well; 

and (3) ensure sufficient structural integrity to prevent the collapse of the intake structure. 

 

Each groundwater monitoring well will include a well screen designed to limit the amount of formation 

material passing into the well when it is purged and sampled.  Screens with 0.010‐inch slots have proven 

effective for the earth materials at the site and will be used unless geologic conditions discovered at the 

time of  installation dictate  a different  size.  Screen  lengths  are  site  and  conditions dependent  but  are 

typically 10 feet.  In some cases, screen lengths of 20 feet are utilized if the water table may undergo large 

fluctuations in elevation, particularly seasonally, or to capture a sufficient volume of water to adequately 

sample the groundwater well. 

 

Additional well screen length is a tool utilized at fractured rock sites such as Plant Miller and Gorgas where 

groundwater yield  is  low and often  is below the  threshold  for development and subsequent  low‐flow 

sampling. The additional  footage of well screen assists well development and sampling by providing a 

greater volume of groundwater and can offer a technical advantage by providing more fracture/discrete 

flow zone  intersection with  the screened  interval. Successful wells,  that do not  intersect groundwater 

yielding coal seams or well‐connected fracture zones, are often predicated on encountering numerous, 

discrete low‐yield fractures or bedding planes (where individual contributions may be sub 25 mL/min). In 

these  instances, additional  screen  length  can be a deciding  factor  in  the  success of a monitoring well 

installation. 

 

If the above prove ineffective for developing a well with sufficient yield or acceptable turbidity, further 

steps will be taken to assure that the well screen is appropriately sized for the formation material.  This 

may  include performing sieve analysis of  the formation material and determining well screen slot size 

based on the grain size distribution. 

 

The placement of well screens at fractured rock sites such as Plant Miller and Gorgas is dependent upon 

sound borehole characterization to identify fracture networks and water bearing units. Groundwater is 

found chiefly in fractures and coal seams and is commonly confined by sharp permeability contrasts within 

the aquifer. Previously conducted conceptual site models are utilized to select target depths of well screen 

intervals during installation of monitor wells. In some instances, rising head tests are conducted at field 

dependent  intervals while the borehole  is being advanced to provide a preliminary characterization of 

borehole yield across intervals. Borehole geophysics and hydrophysical logging suites are utilized upon 

completion of  the borehole.  These  logs will  be utilized  to determine borehole  lithology and potential 

groundwater  yielding  zones.  A  combination  of  gamma,  3‐arm,  caliper,  acoustic/optical  televiewer 

combined with fluid resistivity/temperature logging will provide the principal points of comparison. Upon 

completion of the borehole geophysics, it may be necessary to backfill the boring to the well design depth.  

Boring are backfilled with bentonite chips to the design depth by slowly pouring the chips down the drill 

casing at a target pour rate of 3 minutes per 50‐pound bag to prevent bridging. Additionally, periodically 
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a weighted tape is used to check for bridging and the depth of the backfill. A target thickness of 5‐ft of 

filter pack sand will separate the base of sand from bentonite chip backfill and to complete the backfill 

process. 

 

Pre‐packed dual‐wall well screens may be used for well construction.  Pre‐packed well screens combine a 

centralized  inner  well  screen,  a  developed  filter  sand  pack,  and  an  outer  conductor  screen  in  one 

integrated unit composed of inert materials.  Pre‐packed well screens will be installed following general 

industry  standards and using  the  latest version of  the Region 4 U.S. Environmental Protection Agency 

Science and Ecosystem Support Division Operating Procedure for Design and Installation of Monitoring 

Wells as a general guide.  If the dual‐wall pre‐packed‐screened wells do not yield sufficient water or are 

excessively  turbid  after  development,  further  steps  will  be  taken  to  assure  that  the  well  screen  is 

appropriately  sized  for  the  formation  material.    This  may  include  performing  sieve  analysis  of  the 

formation material and determining well screen slot size based on the grain size distribution. 

 

The  monitoring  wells  will  be  completed  with  concrete  pads  approximately  6‐inches  thick  extending 

approximately  3  feet  around  the well  and  sloping  away  from  the well.  Each well will  be  capped  and 

enclosed in a lockable above‐ground protective cover with weep holes to prevent build‐up of water within 

the protective casing. Wells located in areas with potential traffic will require a minimum of three surface 

protection  bumper  guards  (bollards).  All  wells  will  have  proper  identification  including  the  well 

identification number, total depth, and installation date. 

5.3 WELLS WITH INCONSISTENT WATER LEVELS 

The following procedures should be followed when field observations suggest that saturated conditions 

may  exist  at  the  target  borehole  depth  at  temporary  and  permanent  well  locations,  but  only  minor 

amounts of free water (i.e., water capable of being sampled from a well casing) are observed in the well 

boreholes  during  drilling.    These  procedures  should  not  be  followed when  “dry”  (i.e.,  no  free water) 

conditions  are  observed  in  the  well  boreholes  at  the  target  borehole  depth.  The  field  geologist  will 

communicate with the project manager to determine if the boring should then be properly abandoned.   

The decision to install a permanent well will be based on measurement of a target water column length.  

The  target water column  length  for permanent wells  is  five  (5)  feet based on placement of  the pump 

intake at least one (1) foot above the base of the screen and the well yielding sufficient sample volume to 

collect a complete sample set with quality assurance/quality control samples within one (1) day. 

The following summarizes the procedure that will be followed: 

o Prepare a workplan describing, at a minimum, well location(s), purpose, drilling method, 

target depth, and water level performance standards outlined below and submit to the 

Department per ADEM Admin Code r. 35‐13‐15‐.06(2)(e). 

o Drill the monitoring well borehole to the target depth. 
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o If sonic or core drilling, and a significant volume of drilling lubricant (drilling water) is used 

in tight formations (low permeability), the purging of 1 borehole volume and subsequent 

monitoring of water level recovery may be utilized to evaluate recharge rate. 

o If the target water column length is not observed in the borehole after drilling, allow the 

water level in the borehole to equilibrate for 24 hours.  The area around the borehole will 

be prepared to prevent surface water infiltration into the borehole. 

o If a minimum of 5  feet of water  is present  in  the borehole  (or 4  feet of water will be 

present above the planned pump intake depth) after 24 hours, install the monitoring well 

at the target depth. 

o If the above water column criteria are not present in the borehole after 24 hours, then 

terminate  drilling  at  the  location  and  grout  the  borehole  following  the  appropriate 

Department standards. 

o If  a  well  is  not  installed,  the  Department  will  be  notified,  and  an  alternative  well 

installation plan developed if necessary, to meet Department requirements. 

 

5.4 WELL DEVELOPMENT 

Upon completion of well construction,  the monitoring wells will be developed using a combination of 

surging and purging to remove excess fines and sediments and to promote good hydraulic communication 

with  the aquifer. Development will  continue until  the purged water  is  free of  visible  fines,  and water 

quality field parameters (turbidity, pH, temperature, and conductivity) have stabilized. In cases of slow 

recharge and slow turbidity reduction, potable water may be injected and purged as needed to remove 

fines. If this approach is used, a minimum of three times the volume of water introduced must be purged 

from the well. 

5.5 ABANDONMENT 

If  a permitted monitoring well  should be abandoned, procedures will  be  followed  in accordance with 

ADEM Admin Code r. 335‐13‐15‐.06(2)(g). If practical, the entire well casing and screen will be removed. 

Removal can be accomplished by over‐drilling the well with hollow stem augers and removing the grout 

and filter pack material from the well, followed by removal of the casing and the well screen. The clean 

borehole will then be backfilled with neat Portland cement from bottom to top by pressure grouting using 

the  positive  displacement  (tremie) method.  If  the  casing  cannot  be  removed  the well  will  be  tremie 

grouted from the bottom of the well upwards with a neat cement. Additionally, a concrete seal will be 

placed at the ground surface. In either case, the top two feet of the borehole will be poured with concrete 

to insure a secure surface seal (plug). 

 

Records of well abandonment activities will be kept for each well abandoned. The records will include the 

depth of emplacement and volume of all abandonment materials, methods of casing removal, and depth 

to water and well bottom prior to abandonment. A copy of these records will be provided to ADEM and a 

copy placed in the operating record. 
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If  a  replacement  well  is  required,  a  plan  and  justification  will  be  submitted  to  support  replacement 

location(s) and screened intervals along with the proposal to abandon wells. 

5.6 DOCUMENTATION  

Pursuant to ADEM Admin. Code r. 335‐13‐15‐.06(2)(e)4., APC will document and include in the operating 

record the design, installation, development, and decommissioning of any monitoring wells, piezometers 

and other measurement, sampling, and analytical devices.  
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 GROUNDWATER SAMPLING AND ANALYSIS PLAN 

Pursuant  to  ADEM  Admin.  Code  r.  335‐13‐15‐.06(4),  the  following  section  describes  groundwater 

sampling requirements with respect to parameters for analysis, sampling frequency, sample preservation 

and shipment, analytical methods, chain of custody control, and quality assurance and quality control.  

Groundwater samples used to provide compliance monitoring data will not be filtered prior to collection.  

6.1 SAMPLE COLLECTION 

Groundwater  samples  will  be  collected  from  the  monitoring  well  network  as  part  of  the  Detection 

Monitoring Program, and potentially as part of the Assessment Monitoring Program, in accordance with 

the APC Low‐Flow Groundwater Sampling Technical Standard Operating Procedures (TSOP) included as 

Appendix C.  Samples will  be collected using  low‐volume purge, or  “low‐flow”  sampling methods with 

peristaltic or bladder pumps. Depth to water readings at each well location will be taken prior to sampling. 

Water quality parameters (pH, redox potential, conductivity, etc.) will be measured during purging and 

recorded on a field sampling form. Samples will be collected after field parameter stabilization criteria are 

met.  

 

Low‐flow (minimal drawdown) groundwater sampling procedures will be used for purging and sampling 

monitoring wells that will sustain a pumping rate of at least 100 milliliters per minute (mL/min) without 

significant  water‐level  drawdown.  Flow  rates  should  not  exceed  500  mL/min.    Field  water  quality 

parameters  recorded  during  purging  will  be  used  as  criteria  to  determine  when  purging  has  been 

completed. 

 

Where non‐dedicated pumps are used, the sampling equipment must be slowly  lowered into 

the well to avoid agitation of the water column.  Sampling equipment and pump intakes must 

not extend below the midpoint of any well screen unless the well is known to drawdown and is 

a threat to go dry even with low flow rates or the water level in the well does not extend above 

the screened interval. 

 

Most wells are screened with the top‐of‐screen below the static water level in the well.  In these 

wells (1) the water level in the well must not be drawn down below the top of screen, and (2) 

stabilization of  the water column will be considered achieved when  three consecutive water 

level measurements vary by 0.33 feet or less at a pumping rate of no less than 100 mL/min. 

 

If the static (pre‐pumping) water level is below the top‐of‐screen, the water level must not be 

drawn down below the top of pump where it can be accurately measured. 

 

Field water quality parameters (temperature, pH, turbidity, conductivity, dissolved oxygen and 

oxidation‐reduction  potential)  will  be  measured  but  not  all  will  be  used  for  determining 
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stabilization.  Stabilization will be considered achieved and purging will be considered complete 

when three consecutive measurements of each field parameter vary within the following limits: 

 0.2 standard units for pH, 

 5% for specific conductance, 

 0.2 mg/L or 10% for DO > 0.5 mg/L (whichever is greater), 

 IF DO < 0.5 mg/L there is no stabilization criteria for DO, 

 Turbidity (see the following section for more detail), and 

 Temperature and ORP – record only, no stabilization criteria.  

 

The goal when sampling is to attain a turbidity of less than 5 nephelometric turbidity units (NTU); however 

however,  samples may  be  collected where  turbidity  is  less  than  10 NTU  and  the  stabilization  criteria 

described above are met. If sample turbidity is greater than 10 NTU and all other stabilization criteria have 

been met, samplers must take reasonable steps (i.e., Additional purging) to reduce the turbidity to 10 NTU 

or less. 

 If turbidity is less than 10 NTU, and all other parameters are stabilized, the well should be sampled. 

 Where turbidity remains above 10 NTU and turbidity has stabilized within 10% for 3 consecutive 

readings,  the  well  has  been  pumped  for  at  least  2  hours  and  the  water  quality  indicator 

parameters  have  stabilized,  a  complete  sample  set  using  the  appropriate,  pre‐preserved 

containers will be collected followed by an additional sample set using unpreserved containers to 

be lab filtered and analyzed for the dissolved portion of target constituents. 

 

If  necessary,  and  pursuant  to  industry‐accepted  guidance,  stabilization  criteria  may  be  adjusted  to 

accommodate Site‐specific or well‐specific conditions (USEPA, 1996). 

6.2 SAMPLE PRESERVATION AND SHIPMENT 

Groundwater samples will be collected in the designated size and type of containers required for specific 

parameters  and  laboratory methods.    Sample  bottles  will  be  pre‐preserved  and  do  not  require  field 

preservation. Where  temperature  control  is  required,  field  personnel  will  place  samples  in  a 

cooler with ice immediately after sample collection.  Dry ice, blue ice, and other cooling packs 

may not be used.  Samples will be cooled to less than 6°C and maintained until receipt by the 

analytical laboratory.   

 

Samples will be delivered to the APC General Testing Laboratory within 48 hours of collection following 

appropriate temperature control and chain‐of‐custody procedures.  At no time will samples be analyzed 

after  the  method‐prescribed  hold  time  has  expired.  If  using  commercial  shipping  methods  and 

relinquishing control of the samples to a third‐party courier, the shipping cooler will be sealed using a 

custody seal to identify samples which may have been tampered with during transport to the laboratory.  

The seal must be labeled with instructions for the laboratory to notify the shipper if the seal is broken 

when the samples arrive at the laboratory.  
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6.3 ANALYTICAL METHODS 

As shown on Table 3, Monitoring Parameters and Reporting Limits,  the groundwater samples will be 

analyzed using methods specified  in USEPA Manual SW‐846, EPA 600/4‐79‐020, Standard Methods for 

the Examination of Water and Wastewater (SM18‐20), USEPA Methods for the Chemical Analysis of Water 

and Wastes (MCAWW), American Society for Testing and Materials (ASTM), or other suitable analytical 

methods approved by ADEM. Any practical quantitation  limit  (reporting  limit)  that  is used will  be  the 

lowest concentration level that can be reliably achieved within specified limits of precision and accuracy 

during routine laboratory operating conditions that are available to the facility.  Field instruments used to 

measure pH must be accurate and reproducible to within 0.2 Standard Units (S.U.) 

6.4 CHAIN OF CUSTODY CONTROL 

The COC record is required for tracing sample possession from time of collection to time of receipt at the 

laboratory. The National Enforcement Investigations Center (NEIC) of USEPA considers a sample to be in 

custody under any of the following conditions: 

 It is in the individual’s possession 

 It is in the individual’s view after being in his/her possession 

 It was in the individual’s possession and (s)he locked it up (e.g. locked in a vehicle) 

 It is in a designated secure area 

All samples will be handled under COC procedures beginning in the field.  The field team leader will be the 

field sample custodian and will be responsible for ensuring that COC procedures are followed. The use of 

electronic COCs are encouraged and utilized by APC Water  Field  Services.  The  record will  contain  the 

following information: 

•  Sample destination and transporter 

•  Sample identification numbers 

•  Signature of collector 

•  Date and time of collection 

•  Sample type 

•  Identification of monitoring well 

•  Number of sample containers 

•  Parameters requested for analysis 

•  Signature of person(s) involved in the chain of possession 

•  Inclusive dates of possession 

The samples must be in the custody of assigned personnel, an assigned agent, or the laboratory. If the 

samples  are  transferred  to other  employees  for delivery or  transport,  the  sampler or possessor must 

relinquish possession and the samples must be received by the new owner.   
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If  the  samples  are  being  shipped,  a  hard  copy COC must  be  signed  and  enclosed within  the  shipping 

container in a watertight bag.  Shipping agents such as Federal Express do not sign the chain‐of‐custody 

form.  The shipping receipt must be retained by the samplers as part of the record documenting sample 

transfer.   

6.5 SAMPLING PARAMETERS AND FREQUENCY 

Table  4,  Groundwater Monitoring  Parameters  and  Frequency  presents  the  groundwater monitoring 

parameters and sampling frequency.   

 

DETECTION MONITORING 

After background has been established, detection monitoring will be performed in accordance with ADEM 

Admin Code r. 335‐13‐15‐.06(5)(b).  The detection monitoring frequency for the Appendix III parameters 

will be at least semi‐annual during the active life of the facility and the post‐closure care period.   

 

ASSESSMENT MONITORING 

If  required,  assessment  monitoring  will  be  performed  per  ADEM  Admin  Code  r.  335‐13‐15‐.06(6). 

Assessment monitoring is required whenever a SSI over background levels has been detected for one or 

more of the constituents listed in 40 CFR 257, Subpart D, Appendix III test parameters.  

 

For assessment sampling at the Site, two semi‐annual sampling events will be performed.  As shown on 

Table  4,  the  full  suite  of  Appendix  III  and  IV  constituents  will  be  sampled  and  statistically  analyzed 

semiannually.  During these events all compliance monitoring wells and any newly‐installed delineation 

well(s) will be sampled for Appendix III and IV constituents.    

 

A proposal may be made to the Department to modify the subset of delineation wells sampled during 

assessment monitoring, or  the sampling  frequency.   Proposed changes will be  implemented  following 

Department approval. 

6.6 QUALITY ASSURANCE AND QUALITY CONTROL 

All field quality control samples will be prepared the same as compliance samples with regard to sample 

volume, containers, and preservation.  The following quality control samples will be collected during each 

sampling event. 

 

FIELD EQUIPMENT RINSATE BLANKS 

In cases where sampling equipment is not new or dedicated, an equipment rinsate blank will be collected 

at a rate of one blank per 10 samples.  The equipment rinsate blanks are prepared in the field using the 

same distilled or deionized water used for decontamination.  The water is poured over and through each 

type of sampling equipment and submitted to the laboratory for analysis of target constituents.  If the 

equipment is dedicated or new for each monitoring well, equipment rinsate blanks will be collected at a 
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rate of 1 blank per CCR unit. If a plant has multiple CCR storage units, an equipment rinsate blank should 

be collected at each unit (e.g. ash pond, Ash storage, etc.) 

 

FIELD DUPLICATES 

Field duplicates are collected by filling additional containers at the same location, and the field duplicate 

is assigned a unique sample identification number.  One field duplicate will be collected for every group 

of 10 samples. 

 

FIELD BLANKS 

Field blanks are collected in the field using the same distilled or deionized water source that is used for 

decontamination.    The water  is  poured  directly  into  the  supplied  sample  containers  in  the  field  and 

submitted to the laboratory for analysis of target constituents.  One field blank will be collected for every 

group of 10 samples. 

 

The groundwater samples will be analyzed by licensed and accredited laboratories through the National 

Environmental Laboratory Accreditation Program (NELAP). Lab data reports will  include the records of 

standard laboratory QA/QC reports. 
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 REPORTING RESULTS 

The following subsections outline reportable results and delivery. 

7.1 14‐DAY NOTIFICATION 

Pursuant  to ADEM Admin.  Code  r.  335‐13‐15‐.06(4)(h)3.,  the Department will  be  notified  of  any new 

statistical exceedances identified during detection or assessment monitoring within 14 days.  Since the 

exceedance will also be described in subsequent monitoring reports and addressed pursuant to the rules, 

the initial notification will not be repeated for the same exceedance in subsequent monitoring events. 

7.2 SEMI‐ANNUAL GROUNDWATER MONITORING REPORTS 

Pursuant to ADEM Admin. Code R. 335‐13‐15‐.06(1)(f), an annual groundwater monitoring and corrective 

action report documenting the results of sampling and analysis will be submitted to ADEM by January 31st 

of each year.   Pursuant to ADEM Admin. Code r. 335‐13‐15‐.06(5)(g), a semi‐annual report to coincide 

with  the  semi‐annual  groundwater  sampling  will  also  be  submitted.    The  semi‐annual  report  will  be 

submitted to ADEM by July 31st of each year.  At a minimum, semi‐annual and annual reports will include: 

 

1. A narrative describing sampling activities and findings including a summary of the number of 
samples  collected,  the  dates  the  samples  were  collected  and  whether  the  samples  were 
required by the detection or assessment monitoring programs. 

2. A brief overview of purging/sampling methodologies. 

3. If applicable, analytical results for samples collected from each delineation well during the semi‐
annual period. 

4. Discussion of results. 

5. Recommendations for future monitoring consistent with ADEM’s CCR rules. 

6. Potentiometric surface contour map for the aquifer(s) being monitored, signed and sealed by 
an Alabama‐registered P.G. or P.E. 

7. Table  of  as‐built  information  for  groundwater  monitoring  wells  including  top  of  casing 
elevations, ground elevations, screened elevations, current groundwater elevations and depth 
to water measurements. 

8. Groundwater flow rate and direction calculations. 

9. Identification  of  any  groundwater  wells  that  were  installed  or  decommissioned  during  the 
preceding year, along with a narrative description of why these actions were taken. 
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10. A  narrative  discussion  of  any  transition  between  monitoring  programs  (e.g.,  the  date  and 
circumstances for transitioning from detection monitoring to assessment monitoring in addition 
to identifying the constituent(s) detected at a statistically significant increase over background 
levels.  

11. If applicable, assessment monitoring results.  

12. Any  alternate  source  demonstration  completed  during  the  previous  monitoring  period,  if 
applicable. 

13.  Laboratory Reports and COC documentation. 

14. Field sampling logs including field instrument calibration, indicator parameters and parameter 
stabilization data. 

15. Documentation of non‐functioning wells, dry surface water and underdrain sampling locations. 

16. Table of current analytical  results  for each well, highlighting statistically significant  increases 
and concentrations above maximum contaminant level (MCL). 

17. Statistical analyses.  

18. Certification by a qualified groundwater scientist. 
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 STATISTICAL ANALYSIS 

Groundwater quality data from each sampling event will be statistically evaluated to determine if there 

has been a statistically significant change in groundwater chemistry.  Historical background data will be 

used to determine statistical limits.   

According  to  ADEM  Admin  Code  r.  335‐13‐15‐.06(4)(f),  which  incorporates  the  statistical  analysis 

requirements of 40 CFR 257.93, the Site must specify in the operating record the statistical methods to be 

used in evaluating groundwater monitoring data for each constituent.  

A Site‐specific statistical analysis plan that provides details regarding the statistical methods to be used 

will  be  placed  in  the  Site’s  operating  record  pursuant  to  ADEM  Admin  Code  r.  335‐13‐15‐.06(4)(f).  

Appendix B, Statistical Analysis Plan, provides the Site‐specific plan.  

 

The  Sanitas  Groundwater  statistical  software  is  used  to  perform  the  statistical  analyses.  Sanitas  is  a 

decision support software package that incorporates the statistical tests required of RCRA Subtitle C and 

D  facilities  by  EPA  regulations.  The  analysis  complies  with  the  federal  rule  for  the  Disposal  of  Coal 

Combustion Residuals from Electric Utilities as well as with the USEPA Unified Guidance (2009).   

 

The following subsections provide a high‐level summary of the statistical analyses plan as broken down 

by monitoring program status. 

8.1 DETECTION MONITORING 

As discussed in Appendix B, Intrawell prediction limits, combined with a 1‐of‐2 verification strategy, are 

used for pH, sulfate, and TDS to determine whether there has been a statistically significant increase (SSI) 

over background groundwater quality.    Interwell prediction  limits, combined with a 1‐of‐2 verification 

strategy,  are  used  to  evaluate  boron,  calcium,  chloride,  and  fluoride.  Intrawell  prediction  limits  use 

screened historical data within a given well to establish limits for parameters at that well. The most recent 

sample from the same well is compared to its respective background to identify SSIs over background. 

Interwell  prediction  limits  pool  upgradient well  data  to  establish  a  background  limit  for  an  individual 

constituent.  The most recent sample from each downgradient well is compared to the background limit 

to identify SSIs.  

 

Groundwater Stats Consulting demonstrated that these test methods were appropriate in the attached 

Statistical Analysis Plan, which was updated in April 2020 with additional data screening and evaluation. 

Time series plots were used to screen proposed background data for suspected outliers, or extreme values 

that would result in limits that are not conservative from a regulatory perspective.  Suspected outliers at 

all  wells  for  Appendix  III  parameters  are  formally  tested  using  Tukey’s  box  plot  method  and,  when 

identified, flagged in the computer database.  
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The following adjustments are also applicable to the statistical analysis per the Unified Guidance: 

 No  statistical  analyses  are  required  on  wells  and  analytes  containing  100%  non‐detects  (EPA 

Unified Guidance, 2009, Chapter 6). 

 When  data  contain  <15%  nondetects  in  the  background,  simple  substitution  of  one‐half  the 

reporting limit is utilized in the statistical analysis.  The reporting limit utilized for non‐detects is 

the practical quantitation limit (PQL) as reported by the laboratory. 

 When  data  contain  between  15‐50%  non‐detects  the  Kaplan‐Meier  non‐detect  adjustment  is 

applied to the background data.  

 Non‐parametric prediction limits are used on data containing greater than 50% non‐detects. 

8.2 ASSESSMENT MONITORING 

When  in  assessment  monitoring,  Appendix  IV  constituent  concentrations  are  compared  to  a  GWPS.  

Appendix  IV analysis uses the pooled results  from the  individual downgradient well  to develop a well‐

specific Confidence Interval that is compared to the statistical limit (GWPS).  The statistical limit is either 

the Inter‐well Tolerance Limit (i.e. background) calculated using the pool of all available upgradient well 

data (see Chapter 7 of the Unified Guidance), or an applicable GWPS published in the regulations such as 

the  Maximum  Contaminant  Level  (MCL).    As  discussed  in  the  Statistical  Analysis  Plan,  Appendix  IV 

background data are screened for outliers and extreme trending patterns that would lead to artificially 

elevated statistical limits.   

 

Interwell Tolerance Limits (background) were calculated using pooled upgradient well data for Appendix 

IV parameters.   When  the  Lower Confidence  Limit  (LCL),  or  the  entire  interval,  exceeds  the GWPS as 

discussed in the USEPA Unified Guidance (2009), the result is recorded as an SSL. 

 

As described in 40 CFR § 257.95(h)(1)‐(3) and specified by ADEM Variance dated April 15, 2019, the GWPS 

is:  

(1) The maximum contaminant level (MCL) established under 40 CFR §141.62 and 141.66. 

(2) Where an MCL has not been established: 

(i) Cobalt 0.006 mg/L; 

(ii) Lead 0.015 mg/L; 

(iii) Lithium 0.040 mg/L; and 

(iv) Molybdenum 0.100 mg/L. 

(3) Background levels for constituents where the background level  is higher than the MCL or rule‐

specified GWPS. 

 

Details regarding the statistical analysis of assessment monitoring results are included in the Statistical 

Analysis Plan in Appendix B.  
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8.2.1 Delineation Wells 

During assessment monitoring, any newly‐installed delineation wells will be sampled for Appendix III and 

IV constituents on the same schedule as the compliance monitoring well network.   A proposal may be 

made  to  the  Department  to  modify  the  subset  of  delineation  wells  sampled  during  assessment 

monitoring, or  the sampling  frequency. Data obtained from delineation wells will be compared to  the 

GWPS numerically until sufficient data is obtained to prepare well‐specific Confidence Intervals.  
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Well Name Purpose Installation Date Northing 
1

Easting 
1 Ground Elevation 

2

Top of Casing 

Elevation 
2

Well Depth (ft.) 

Below Top of 

Casing

Top of Screen 

Elevation 
2,3

Bottom of Screen 

Elevation
 2,3

Screen Length 

(ft.)

MW-1 
4 Upgradient 1/15/2014 1330794.064 594082.361 499.19 502.25 107.56 405.09 395.09 10

MW-2 
4 Upgradient 10/23/2014 1331053.309 593548.802 498.54 502.12 94.58 417.94 407.94 10

MW-3 
4 Upgradient 10/23/2014 1330842.402 593025.397 522.23 525.9 119.07 417.23 407.23 10

MW-4 
4 Upgradient 2/19/2012 1330289.727 592896.414 516.67 518.63 128.66 400.37 390.37 10

GS-GSA-MW-3 Downgradient 12/8/2015 1329120.128 2054772.316 439.75 442.63 129.68 323.35 313.35 10

GS-GSA-MW-4 Downgradient 12/9/2015 1329235.421 2054872.732 439.44 442.10 107.86 344.64 334.64 10

GS-GSA-MW-8 Downgradient 12/20/2015 1328959.796 2054804.925 401.33 404.38 128.45 286.33 276.33 10

GS-GSA-MW-3V Vertical Delineation 2/25/2019 1329100.49 2054755.12 439.60 442.68 191.58 261.60 251.60 10

GS-GSA-MW-4V Vertical Delineation 2/25/2019 1329256.83 2054882.74 439.29 442.18 154.39 308.29 288.29 20

GS-GSA-MW-9H Horizontal Delineation 2/3/2019 1328157.96 2054972.56 333.04 335.83 60.29 286.04 276.04 10

GS-GSA-MW-10H
5 WL Only Piezometer 2/4/2019 1328612.73 2055441.67 336.56 339.52 29.46 320.56 310.56 10

GS-GSA-MW-11H Horizontal Delineation 2/6/2019 1327162.44 2056243.5 260.13 263.02 49.39 224.13 214.13 10

GS-GSA-MW-12H Horizontal Delineation 10/28/2019 1328654.77 2054387.54 396.73 399.73 67.50 322.23 332.23 10

GS-GSA-MW-13H Horizontal Delineation 10/29/2019 1327186.88 2055007.85 263.63 266.46 34.90 221.80 231.80 10

Notes: 

1. Northing and easting are in feet relative to the State Plane Alabama West North America Datum of 1983. 

2. Elevations are in feet relative to the North American Vertical Datum of 1988.

3. Top of screen and bottom of screen depths are calculated relative Top of Casing elevation and less the well sump length of 0.4’.

5. Location GS-GSA-MW-10H was originally intended to be a horizontal delineation well but did not produce sufficient groundwater flow and is being re-designated as a piezometer.

4. Upgradient monitor wells MW-1 through MW-4 are located at the Gorgas CCR Landfill East of the Gypsum Pond.



Well Designation Well ID DO (mg/L) pH (SU) ORP (mV)
Conductivity 

(uS/cm)
Boron (mg/L) Calcium (mg/L) Sulfate (mg/L) Chloride (mg/L) Arsenic (mg/L) Cobalt (mg/L) Lithium (mg/L)

Molybdenum 
(mg/L)

Upgradient MW-1 0.50 5.17 197.3 2326.29 0.0218 149.23 1500.00 2.31 Non-Detect
 2 0.0555 0.0244 Non-Detect

 2

Upgradient MW-2 0.20 5.93 59.4 1957.84 0.0283 171.85 1039.00 3.39 Non-Detect 0.0585 0.0551 Non-Detect

Upgradient MW-3 0.68 5.08 159.5 3600.49 0.0404 301.38 2490.77 1.61 Non-Detect 0.3105 0.188 Non-Detect

Upgradient MW-4 1.62 6.15 151.8 3791.49 0.0427 301.38 2597.69 1.95 Non-Detect Non-Detect 0.0495 Non-Detect

Compliance 
1

Average 

Concentrations from 

Wells

0.23 5.61 100.46 3056.0 2.653 389.83 1947.00 164.70 0.004 0.107 0.310 Non-Detect
 2

Notes:

1. Compliance wells with SSL's include GS-GSA-MW-3, GS-GSA-MW-4, and GS-GSA-MW-8.

2. Non-Detect  indicates the result was not detected above the MDL and is considered a non-detect. 

Table 2. Plant Gorgas GP Upgradient Comparisons – Key Indicator Parameters

3. Upgradient monitor wells MW-1 through MW-4 are located at the Gorgas CCR Landfill East of the Gypsum Pond.



Parameter Analytical Method Reporting Limit (mg/L) 
1

Boron EPA 200.7/200.8 0.05

Calcium EPA 200.7/200.8 0.25

Chloride EPA 300.0 2

Fluoride EPA 300.0 0.1

pH None None

Sulfate EPA 300.0 5

Total Dissolved Solids (TDS) SM 2540C 5

Parameter Analytical Method Reporting Limit (mg/L) 

Antimony EPA 200.7/200.8 0.0025

Arsenic EPA 200.7/200.8 0.00125

Barium EPA 200.7/200.8 0.0025

Beryllium EPA 200.7/200.8 0.0025

Cadmium EPA 200.7/200.8 0.0025

Chromium EPA 200.7/200.8 0.0025

Cobalt EPA 200.7/200.8 0.0025

Fluoride EPA 300.0 0.1

Lead EPA 200.7/200.8 0.00125

Lithium EPA 200.7/200.8 0.0025

Mercury EPA 7470A 0.0002

Molybdenum EPA 200.7/200.8 0.015

Selenium EPA 200.7/200.8 0.00125

Thallium EPA 200.7/200.8 0.0005

Radium 226 & 228 combined 
2 EPA 9315/9320 1 pCi/L

Notes:

1. mg/L - Milligrams per liter

Appendix III Parameters

Appendix IV Parameters

2. Combined Radium 226 + 228 reported in pCi/L - Picocuries per liter



Semi-Annual Event 1 Semi-Annual Event 2

(Jan-June) (July-Dec)

Temperature X X

pH X X

Specific Conductance X X

Oxidation Reduction Potential X X

Turbidity X X

Dissolved Oxygen X X

Boron X X

Calcium X X

Chloride X X

Fluoride X X

pH X X

Sulfate X X

Total Dissolved Solids X X

Antimony X X

Arsenic X X

Barium X X

Beryllium X X

Cadmium X X

Chromium X X

Cobalt X X

Fluoride X X

Lead X X

Lithium X X

Mercury X X

Molybdenum X X

Selenium X X

Thallium X X

Radium 226 & 228 X X

Monitoring Parameters

Groundwater Sampling Schedule

Field Parameters

Appendix III

Appendix IV



 
 

Figures 
 
 
 



SITE LOCATION MAP
PLANT GORGAS GYPSUM POND

SCALE

KAR
FIGURE 1

DRAWING TITLE

DATE

DRAWN BY

CHECKED BY

3/23/2020

GBD
FIGURE NO

1:6,000
Legend

Gypsum Pond Boundary
Property Boundary (Approximate) 0 1,000 2,000500

Feet±

Gypsum
Pond

PLANT
GORGAS

0 10 20
Miles



SITE PLAN MAP
PLANT GORGAS GYPSUM POND

SCALE

KAR
FIGURE 2

DRAWING TITLE

DATE

DRAWN BY

CHECKED BY

4/14/2020

GBD
FIGURE NO

1:6,000

0 500 1,000 1,500250
Feet±

CB

CB

CB

@A

@A

@A

&/

&/

&>

&>

&>

&/

!<

!<

Gypsum
Pond

280 260

260
320

360

280

300

340

360
380

40
0

340
280

280

280

500

420

440

34
0

360

28
0

480

500

400
420

440

540

500

34
0

320

480

460

400
420

440

340

380

340

300

520

520

46
0

48
0

500
520

480

46
0

440

400

480

480

260
340

400

480

460

480
460

380

360

440
460440

50
0

500

400

280

320

340

46
0

48
0 500

480
460

440

520

500

46
0

420

480

500

400

300420

360

420

26
0

28
0

320

480

460

480

30
0

480

340

32
0

36
0520

480

460

440

300

280

400

380

540 460

36
0

400

380

360

360
420

440

300

44
0

480

420

420

480

280

360

340

Legend
!< Phase II Horizontal Delineation Well
&/ Phase II Vertical Delineation Well
&> Phase I Horizontal Delineation Well
&/ Phase I Vertical Delineation Well
@A Downgradient Monitoring Well
CB Existing Piezometer

Gypsum Pond Boundary
Property Boundary (Approximate)
20-Foot Topographic Contour



Gypsum
Pond

Legend
Gypsum Storage Area Boundary
Property Boundary (Approximate)

0 2,000 4,0001,000
Feet±

SITE TOPOGRAPHIC MAP
PLANT GORGAS GYPSUM POND

SCALE

KAR
FIGURE 3A

DRAWING TITLE

DATE

DRAWN BY

CHECKED BY

4/9/2020

GBD
FIGURE NO

1:12,000



Gypsum
Pond$

Legend
Gypsum Storage Area Boundary
Property Boundary (Approximate)
20-ft Elevation Contour
100-ft Elevation Contour

Elevation (ft NAVD88)
High : 561.79
Low : 252.025

0 1,000 2,000 3,000500
Feet±

SITE ELEVATION MODEL
PLANT GORGAS GYPSUM POND

SCALE

KAR
FIGURE 3B

DRAWING TITLE

DATE

DRAWN BY

CHECKED BY

4/9/2020

GBD
FIGURE NO

1:9,000

NOTE:  ft NAVD88 indicates feet above North American Vertical Datum of 1988.



Legend
Gypsum Pond Boundary
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NOTES: 
1.  ft NAVD88 indicates feet above North American Vertical Datum of 1988.
2.  Vertical delineation wells were not factored into potentiometric surface contouring.
3.  GS-GSA-MW-1 and GS-GSA-MW-2 are shown as piezometers, since they are not
     included in the monitoring well network for this site.
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Well-graded Gravel with Silt (GW-GM)
mottled black  (10YR 2/1) fill moist, silty clayey

Silty Gravel (GM)
mottled very dark brown / dusky yellowish brown (10YR 2/2) saprolite dry, well
graded, angular

SANDSTONE
mottled with red / moderate reddish brown  (10R 4/6) and  very dusky red (10R 2/2)
fine grain, medium hard to hard, moderately to completely weathered, silty,
completely fractured, indeterminant bedding
SANDSTONE
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly
weathered, horizontal, moderately to intensely fractured

shaly, interbedded mudstone

SANDSTONE
medium dark gray  (N4) coarse grain, medium hard to hard, slightly weathered,
horizontal, moderately fractured

Surface Seal

Annular Fill

CONTRACTOR Cascade Drilling EQUIPMENT Prosonic

BORING DEPTH 118 ft. GROUND WATER DEPTH:

DRILLED BY L. Yancey CHECKED BY B. Coates

DURING DELAYED 116.5 ft. after 0 hrs.

METHOD Sonic

COORDINATES:

COMP. 118 ft.

COMPLETED

LOGGED BY S. Baxter

SURF. ELEV. Not SurveyedDATE STARTED 11/12/2015

NOTES Completed as a temporary piezometer Well installed. Refer to well data sheet.

Top of casing Elev. =
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BORING GO-GSA-PZ-2A

BORING LOG

PROJECT PLANT GORGAS

LOCATION
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SANDSTONES
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly to
moderately weathered, horizontal, intensly fractured along shaly partings
MUDSTONE
medium dark gray  (N4) medium hard to hard, slightly weathered, completely
fractured

SANDSTONES
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly to
moderately weathered, horizontal, intensly fractured along shaly partings

COAL
black  (N1) Pratt coal seam
SANDSTONES
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly to
moderately weathered, horizontal, intensly fractured along shaly partings
MUDSTONE
medium dark gray  (N4) medium hard to hard, slightly weathered, shaly

SANDSTONES
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly to
moderately weathered, horizontal, intensly fractured along shaly partings

SANDSTONE
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly
weathered, horizontal, moderately to intensely fractured along shaly partings

SANDSTONES
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly to
moderately weathered, horizontal, intensly fractured along shaly partings

COAL
black  (N1) American coal seam

Bottom of borehole at 118.0 feet.
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Well-graded Gravel with Clay (GW-GC)

Hand auger to 4 ft.

very dark grayish brown  (2.5Y 3/2) and  brownish yellow (10YR 6/8) fill

gray  (2.5Y 6/1) with sand

black  (5Y 2.5/1)

Well-graded Sand with Clay (SW-SC)

light olive brown  (2.5Y 5/4) and  dark grayish brown (2.5Y 4/2) fill

Well-graded Sandy Gravel (GW)

gray  (2.5Y 5/1) fill pulverized gravel

brownish yellow  (10YR 6/8)

Well-graded Gravel with Clay (GW-GC)

very dark gray  (5Y 3/1) fill

Well-graded Sand with Clay (SW-SC)

brownish yellow  (10YR 6/8)

Sandy Fat Clay (CH)

brownish yellow / dark yellowish orange (10YR 6/6) and  gray (10YR 5/1) damp,
high

Annular Fill

CONTRACTOR Cascade Drilling EQUIPMENT Prosonic

BORING DEPTH 97 ft. GROUND WATER DEPTH:

DRILLED BY M. Pope CHECKED BY B. Coates

DURING 91 ft. DELAYED 71.9 ft. after 24 hrs.

METHOD Rotosonic

COORDINATES:

COMP.

COMPLETED 12/17/2015

LOGGED BY W. Shaughnessy

SURF. ELEV. Not SurveyedDATE STARTED 12/16/2015

NOTES  Well installed. Refer to well data sheet.

Top of casing Elev. =

(Continued Next Page)
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Sandy Fat Clay (CH)(Con't)

Well-graded Sand with Clay (SW-SC)

strong brown  (7.5YR 5/6) and  very dark gray (7.5YR 3/1) damp, with wood debris,
gravel

dark yellowish brown  (10YR 4/4) damp

very dark gray  (10YR 3/1) saturated, very loose, sticky

gray   (2.5Y 5/1) and  light gray (2.5Y 7/1) pulverized rock, sandy gravel

wet

gray   (2.5Y 5/1), light gray (2.5Y 7/1) and very dark gray  (2.5Y 3/1) wet

highly to not weathered, thin to thick bedding, wet

Bottom of borehole at 97.0 feet.
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Filter Pack
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BORING GS-GSA-MW-01
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Well-graded Gravel with Clay (GW-GC)

Hand auger to 4 ft.

black (N1) and  light olive brown (2.5Y 5/4) fill dry

black (N1) and  medium dark gray (N4)

olive brown  (2.5Y 4/4)

dark gray  (2.5Y 4/1)

yellowish brown  (10YR 5/8)

black  (10YR 2/1)

Annular Fill

CONTRACTOR Cascade Drilling EQUIPMENT Prosonic

BORING DEPTH 117 ft. GROUND WATER DEPTH:

DRILLED BY M. Pope CHECKED BY B. Coates

DURING 105 ft. DELAYED 89.2 ft. after 24 hrs.

METHOD Rotosonic

COORDINATES:

COMP.

COMPLETED 12/16/2015

LOGGED BY W. Shaughnessy

SURF. ELEV. Not SurveyedDATE STARTED 12/14/2015

NOTES  Well installed. Refer to well data sheet.

Top of casing Elev. =

(Continued Next Page)
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BORING GS-GSA-MW-02

BORING LOG

PROJECT PLANT GORGAS

LOCATION

SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Well-graded Gravel with Clay (GW-GC)(Con't)

black  (10YR 2/1) and  dark gray (10YR 4/1)

black  (10YR 2/1) shale gravel (soft)

Lean Clay (CL)

mottled brownish yellow / dark yellowish orange (10YR 6/6) and  light gray (10YR
7/2) saprolite dry

Peat (PT)

grayish black (N2) damp, 4 inch seam of weathered coal
Lean Clay (CL)

light gray  (10YR 7/1) dry

mottled very pale brown  (10YR 7/3) and  light gray (10YR 7/1) damp
Sandy Lean Clay (CL)

mottled dark grayish brown  (2.5Y 4/2) and  dark yellowish brown (10YR 4/4) moist

very dark gray   (5YR 3/1) and  gray (5YR 5/1) fine grain, very soft to hard, not to
completely weathered, horizontal, transition zone, shaley mudstone

free water present

very dark gray   (5YR 3/1) and  gray (5YR 5/1) fine grain, hard to very hard, not
weathered, thin bedding

completely weathered

not weathered, thick bedding

thin bedding

completely weathered, free water present
Bottom of borehole at 117.0 feet.

Annular Fill

Annular Seal

Filter Pack

Screen Tip
Elevation

Top of casing Elev. =
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BORING GS-GSA-MW-02

BORING LOG

PROJECT PLANT GORGAS
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EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Well-graded Gravel with Silt (GW-GM)
mottled black  (10YR 2/1), dark greenish gray (10Y 4/1) and dusky red / dark
reddish brown (10R 3/4)  fill moist, mine spoil

light brown and yellow, clayey

gray and gravelly

black with trace wood pulp, larger gravel (cobble size) 27 - 34'

trace pulp wood

no pulp, trace coal fragments

Surface Seal

Annular Fill

CONTRACTOR Cascade Drilling EQUIPMENT Prosonic

BORING DEPTH 157 ft. GROUND WATER DEPTH:

DRILLED BY L. Yancey CHECKED BY B. Coates

DURING 107 ft. DELAYED 106.5 ft. after 24 hrs.

METHOD Sonic

COORDINATES:

COMP. 106.5 ft.

COMPLETED

LOGGED BY S. Baxter

SURF. ELEV. Not SurveyedDATE STARTED 12/8/2015

NOTES  Well installed. Refer to well data sheet.

Top of casing Elev. =

(Continued Next Page)
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Well-graded Gravel with Silt (GW-GM)
mottled black  (10YR 2/1), dark greenish gray (10Y 4/1) and dusky red / dark
reddish brown (10R 3/4)  fill moist, mine spoil(Con't)

saturated

brown, 8.0 in boulder at 135', more native mix

Well-graded Gravel with Silt (GW-GM)
brown  (10YR 4/3) saprolite moist, well graded, angular gravel, silty

SANDSTINE
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly
weathered, horizontal, shaly, thinly bedded, moderately fractured

Bottom of borehole at 157.0 feet.

Annular Fill

Annular Seal

Filter Pack

Screen Tip
Elevation

Top of casing Elev. =
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BORING GS-GSA-MW-03

BORING LOG

PROJECT PLANT GORGAS

LOCATION

SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

S
IM

P
LE

 G
E

O
LO

G
Y

 W
IT

H
 W

E
LL

 -
 E

S
E

E
 D

A
T

A
B

A
S

E
.G

D
T

 -
 9

/1
5

/1
7 

1
4:

31
 -

 T
:\E

S
E

E
 M

A
JO

R
 P

R
O

JE
C

T
S

\P
R

O
JE

C
T

S
_A

T
T

O
R

N
E

Y
 C

LI
E

N
T

 P
R

IV
IL

E
G

E
_D

R
A

F
T

\A
P

C
 A

T
T

O
R

N
E

Y
 C

LI
E

N
T

 P
R

IV
IL

E
G

E
D

\P
LA

N
T

 G
O

R
G

A
S

\A
C

E
S

25
30

 P
LA

N
T

 G
O

R
G

A
S

 G
S

A
 C

H
A

R
A

C
T

E
R

IZ
A

T
IO

N
 R

E
P

O
R

T
\F

IE
LD

 D
A

T
A

\B
O

R
IN

G
 A

N
D

 W
E

LL
 C

O
N

S
T

R
U

C
T

IO
N

 L
O

G
S

\P
LA

N
T

 G
O

R
G

A
S

 R
E

V
.G

P
J



Well-graded Gravel with Silt (GW-GM)
mottled black  (10YR 2/1), dark greenish gray (10Y 4/1) and dusky red / dark
reddish brown (10R 3/4)  fill moist, mine spoil. trace coal

with local native mix

5.0in boulder

soild black

mix of spoil and native

more gravelly, mine spoil

Surface Seal

Annular Fill

CONTRACTOR Cascade Drilling EQUIPMENT Prosonic

BORING DEPTH 117 ft. GROUND WATER DEPTH:

DRILLED BY M. Pope CHECKED BY B. Coates

DURING DELAYED 87.7 ft. after 24 hrs.

METHOD Sonic

COORDINATES:

COMP. 87.5 ft.

COMPLETED

LOGGED BY S. Baxter

SURF. ELEV. Not SurveyedDATE STARTED 12/9/2015

NOTES  Well installed. Refer to well data sheet.

Top of casing Elev. =

(Continued Next Page)
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Well-graded Gravel with Silt (GW-GM)
mottled black  (10YR 2/1), dark greenish gray (10Y 4/1) and dusky red / dark
reddish brown (10R 3/4)  fill moist, mine spoil. trace coal(Con't)

trace wood pulp

Silty Gravel (GM)
mottled dusky red / dark reddish brown (10R 3/4) and  light red / moderate reddish
orange (10R 6/6) saprolite moist, well graded, angular gravel

Coal (COAL)
black  (10YR 2/1) American Coal seam

Partially Weathered Rock (GM)
mottled dusky red / dark reddish brown (10R 3/4) and  light red / moderate reddish
orange (10R 6/6) saprolite moist, well graded, angular gravel
SANDSTONE
medium dark gray  (N4) fine to coarse grain, medium hard to hard, slightly
weathered, horizontal, moderately to completely fractured, thinly bedded, some
oxidation in upper contact

Bottom of borehole at 117.0 feet.

Annular Fill

Annular Seal

Filter Pack

Screen Tip
Elevation

Top of casing Elev. =
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BORING LOG
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284.3
282.3

272.6

Surface Seal:        concrete

Annular Fill:                   Cement-Bentonite
Grout

Annular Seal:                     bentonite pellets

Filter Pack:                 silica filter sand

Screen Tip Elevation:                              0.40 ft.

2.0

108.1

113.0

125.0
125.4

Well-graded Gravel with Silt (GW-GM)

SANDSTONE

Bottom of borehole at 128.7 feet.

CONTRACTOR Cascade Drilling EQUIPMENT Prosonic

BORING DEPTH 128.69 ft. GROUND WATER DEPTH:

DRILLED BY M. Pope CHECKED BY B. Coates

DURING 87 ft. DELAYED 71.8 ft. after 24 hrs.

METHOD Sonic

COORDINATES: N:1,328,959.80  E:2,054,804.93

COMP. 66.9 ft.

COMPLETED

LOGGED BY S. Baxter

SURF. ELEV. 401.3DATE STARTED 12/20/2015

NOTES  Well installed. Refer to well data sheet.
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Top of casing Elev. = 404.38

WELL DATAGENERAL STRATA
DESCRIPTION

LOG OF WELL INSTALLATION
PAGE 1 OF 1

BORING GS-GSA-MW-08

Casing Material: Schedule 40 PVC

Screen Mesh: 0.010

Screen Material: PVC

PrePack Screen: Yes

Casing Diameter: 2  inches Screen Diameter: 2  inches

Screen Length: 10  feet

Casing Length: 128.45  feet

WELL SPECIFICATIONS

PROJECT Plant Gorgas

LOCATION

SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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 10.00 
10.00

 8.50 
10.00

 10.00 
10.00

 8.50 
10.00

0.00 - 7.50
(SP), gravelly SAND, fine to coarse sand, fine to coarse gravel;
non-cohesive, dry. [RESIDUUM]

7.50 - 16.00
Highly to moderately weathered; medium strong to strong; brown
and gray; iron staining; SANDSTONE with interbeds of SILTSTONE
crossbedded.

16.00 - 20.00
Moderately weathered; weak to medium strong; gray; SHALE with
thin interbeds of SILTSTONE/SANDSTONE.

20.00 - 50.00
Moderately weathered; medium strong; interbedded SHALE,
SANDSTONE, and SILTSTONE.

32.80 - 33.20
Crushed zone + 1x4 " vertical fracture.

Grout
(Aquaguard

Bentonite
Grout)

Bentonite
Pel-Plug

SP

1

2

3

4

7.50

16.00

20.00

325.54

317.04

313.04

299.84
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WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 1 of  2

Log continued on next page
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RECORD OF BOREHOLE  GS-GSA-MW-9H
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  T. Vanardo

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  60.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/2/19
DATE COMPLETED:  2/3/19

NORTHING: 1,328,157.96
EASTING: 2,054,972.56
GS ELEVATION:  333.04
TOC ELEVATION:  335.83 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 47'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 47' - 57'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 44.5' - 60'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 39' - 44.5'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 39'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 9.00 
10.00

 8.00 
10.00

20.00 - 50.00
Moderately weathered; medium strong; interbedded SHALE,
SANDSTONE, and SILTSTONE. (Continued)
40.00 - 43.00
SHALE more prominant.

46.60 - 50.00
Iron staining.

50.00 - 60.00
Moderately weathered; dark gray to gray; iron staining; interbedded
SHALE, SANDSTONE, and SILTSTONE.

52.40 - 52.90
Crushed zone.
53.10 - 53.60
Vertical fracture. Iron staining on fracture.

56.80 - 57.00
Crushed zone.

Boring completed at 60.00 ft

Time Release
Pellets

Filter Media
#10 Sand

2" PVC Sch
40 0.010 Slot

U-Pack
Screw Fit

with Rubber
Seal Screen

Sand Filter
Pack
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  T. Vanardo

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  60.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/2/19
DATE COMPLETED:  2/3/19

NORTHING: 1,328,157.96
EASTING: 2,054,972.56
GS ELEVATION:  333.04
TOC ELEVATION:  335.83 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 47'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 47' - 57'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 44.5' - 60'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 39' - 44.5'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 39'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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Dip Referenced to Horizontal

Borehole Az:

Borehole Dip:

Logged By:

Casing Stick-up:

TOC Elev msl:

Log Date:

Water Level:

Project Number:

Ground  Elev msl:

Drill Comp Date:

GEOPHYSICAL RECORD OF BOREHOLE:

Easting:

Northing:

Image Plot(s) Ref:

Casing Depth:

Drilled Depth:

Date:Client:

Casing Diameter:

Location:

Borehole Size:

Casing Material:

 

Log Depth Ref: 

Notes:

na

9 ft bgs

GS-GSA-MW-9H

Southern Company Services

Parrish, Al

PLANT GORGAS GYPSUM POND DELINEATION WELLS

Ground

2-3-19

2-3-2019

21.6 ft bgs

BA 

2-3-19

5.4 in ID

na

18114896

na

na

Steel

The FTC run was made under static conditions. 

Deviation data recorded with MSI rental QL40-DEV sn182909.
Tilt at BOH = 0.4 deg

Tools used were: 
FTC sn6103 MSI rental
Caliper 2PCA-1000 sn4824 MSI rental
Gamma + SPR 40-LGR sn5809

na

60 ft

1.7 ft ags

6" Sonic

vertical

MN

Depth

1ft:90ft

Caliper

4 7in

Fluid Temperature

17 22C

Fluid Conductivity

0 200uS/cm

Gamma

0 200CPS

SPR

500 1500Ohms
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 9.00 
10.00

 9.50 
10.00

 6.00 
10.00

 9.50 
10.00

0.00 - 2.00
(GP), coarse GRAVEL of shale; highly weathered; non-cohesive,
moist. [FILL]

2.00 - 10.00
(SP), gravelly SAND, some silt, fine to coarse; dark gray to light
gray; non-cohesive, dry. [FILL]
2.50 - 5.00
Trace COAL.

10.00 - 15.00
(SM), gravelly silty SAND; light gray; non-cohesive, dry; possible
concrete. [FILL]

15.00 - 20.00
Moderately weathered; very weak to weak; gray; thinly laminated
SHALE with interbeds of SILTSTONE.

19-20: Vertical fracture

20.00 - 30.00
Slightly weathered; weak to medium strong; gray to dark gray;
interbedded SHALE and SILTSTONE.
20.10 - 25.00
Trace COAL.
Iron staining.

30.00 - 40.00
Medium strong; gray to dark gray; crossbedded and bedding
structures; interbedded SILTSTONE, SHALE, and SANDSTONE.
0 degree fractures along interbedding planes.

Grout
(Aquaguard

Bentonite
Grout)

Bentonite
Pel-Plug

Time Release
Pellets

Filter Media
#10 Sand

2" PVC Sch
40 0.010 Slot

U-Pack
Screw Fit

with Rubber
Seal Screen

Sand Filter
Pack

3/8" Holeplug
Bentonite

Chips

GP

SP

1

2

3

4

2.00

10.00

15.00

20.00

30.00
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  T. Vanardo

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  60.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/4/19
DATE COMPLETED:  2/4/19

NORTHING: 1,328,612.73
EASTING: 2,055,441.67
GS ELEVATION:  336.56
TOC ELEVATION:  339.52 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 16'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 16' - 26'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 13.5' - 27'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 9.5' - 13.5'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 9.5'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 10.00 
10.00

 9.50 
10.00

40.00 - 60.00
Medium strong; gray to dark gray; interbedded SHALE,
SILTSTONE, and SANDSTONE.

Boring completed at 60.00 ft
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  T. Vanardo

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  60.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/4/19
DATE COMPLETED:  2/4/19

NORTHING: 1,328,612.73
EASTING: 2,055,441.67
GS ELEVATION:  336.56
TOC ELEVATION:  339.52 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 16'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 16' - 26'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 13.5' - 27'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 9.5' - 13.5'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 9.5'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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Dip Referenced to Horizontal

Borehole Az:

Borehole Dip:

Logged By:

Casing Stick-up:

TOC Elev msl:

Log Date:

Water Level:

Project Number:

Ground  Elev msl:

Drill Comp Date:

GEOPHYSICAL RECORD OF BOREHOLE:

Easting:

Northing:

Image Plot(s) Ref:

Casing Depth:

Drilled Depth:

Date:Client:

Casing Diameter:

Location:

Borehole Size:

Casing Material:

 

Log Depth Ref: 

Notes:

na

15 ft bgs

GS-GSA-MW-10H

Southern Company Services

Parrish, Al

PLANT GORGAS GYPSUM POND DELINEATION WELLS

Ground

2-4-19

2-4-2019

0.78 ft bgs

BA  & CM

2-4-19

5.4 in ID

na

18114896

na

na

Steel

The FTC run was made under static conditions. 

Deviation data recorded with OBI sn163404, Tilt at BOH = 1 deg

Tools used were: 
FTC sn6103 MSI rental
Caliper 2PCA-1000 sn4824 MSI rental
Gamma + SPR 40-LGR sn5809

na

60 ft

0.5 ft ags

6" Sonic

vertical

MN

Depth

1ft:90ft

Caliper

4 8in

Gamma

0 200CPS

SPR

200 700Ohms

Fluid Conductivity

100 600uS/cm

Fluid Temperature

16 20C
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 3.00 
10.00

 0.00 
10.00

 7.50 
10.00

 10.00 
10.00

0.00 - 5.00
(ML), gravelly sandy SILT, trace organics, gravels of weathered
shale/siltstone/sandstone; dark brown to black. Low Recovery.
[ALLUVIUM]

5.00 - 10.00
Weak to medium strong, fine grained, SANDSTONE with
interbedded SHALE and SILTSTONE. Poor recovery.

10.00 - 20.00
Weight of rod pushed through. Sample not recorded.

20.00 - 25.00
(CL), CLAY, some silt; brown-gray; cohesive, wet, w > PL, soft to
firm. [ALLUVIUM]

25.00 - 28.90
(CL), gravelly CLAY, trace COAL fragments, fine to coarse gravels;
brown with orange streaks; cohesive, w <~ PL, stiff. [ALLUVIUM]

28.90 - 30.00
(GC), clayey GRAVEL, gravels of weathered shale; brown with
orange mottling; non-cohesive, dry. [ALLUVIUM]
30.00 - 40.00
(CL), sandy CLAY, some rounded gravels of weathered shale, trace
COAL fragments; light brown-orange with orange mottling;
cohesive, w ~ PL, soft. [ALLUVIUM]

Grout
(Aquaguard

Bentonite
Grout)

Bentonite
Pel-Plug

Time Release
Pellets

Filter Media
#10 Sand

2" PVC Sch
40 0.010 Slot

U-Pack
Screw Fit

with Rubber
Seal Screen

ML

CL

CL

GC

CL
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  T. Vanardo

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  60.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/5/19
DATE COMPLETED:  2/6/19

NORTHING: 1,327,162.44
EASTING: 2,056,243.50
GS ELEVATION:  260.13
TOC ELEVATION:  263.02 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 36'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 36' - 46'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 33.5' - 46.5'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 29' - 33.5'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 29'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 7.50 
10.00

 9.00 
10.00

40.00 - 50.00
Medium strong; dark gray to gray; burrow structures; interbedded
SHALE, SILTSTONE, and SANDSTONE.

50.00 - 60.00
Medium strong; dark gray-black to gray; SHALE with interbedded
SILTSTONE and SANDSTONE.

Boring completed at 60.00 ft

Sand Filter
Pack

3/8" Holeplug
Bentonite

Chips
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  T. Vanardo

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  60.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/5/19
DATE COMPLETED:  2/6/19

NORTHING: 1,327,162.44
EASTING: 2,056,243.50
GS ELEVATION:  260.13
TOC ELEVATION:  263.02 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 36'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 36' - 46'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 33.5' - 46.5'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 29' - 33.5'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 29'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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Backfill:

Annular Fill:
3 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

 (TOPSOIL)
- Wet TOPSOIL and contains rootlets

Gravelly Silt (MLG)
- Wet to dry, dark gray and black mine spoil with mudstones - recovered as
gravelly SILT

Well-graded Gravel with Silt (GW-GM)
- Dry, dark gray, brown, and brownish red, well-graded GRAVEL with
mudstone fragments and clay

Gravelly Silt (MLG)
- Wet to moist, black and dark gray mine spoil with mudstone fragments -
recovered as gravelly SILT

Well-graded Gravel with Silt (GW-GM)
- Dry, black and dark gray, well-graded GRAVEL with mudstone fragments
and trace of clay

 (SANDSTONE)
- Highly weathered to decomposed, moist, brown, gray, and light brown
SANDSTONE - recovered as clayey sand

Lean Clay (CL)
- Moist, brown, orange, gray, and reddish orange, lean CLAY

Well-graded Gravel with Silt (GW-GM)
- Dry, black, gray, and dark gray, well-graded GRAVEL with mudstone
fragments and contains weathered shale fragments and interbedded mine
spoils (recovered as gravelly silt)

Fat Clay (CH)
- Wet to moist, brown, brownish red, gray, and olive brown, fat CLAY with
sand and contains weathered shale fragments

 (SANDSTONE)
- Highly weathered to decomposed, dry, brown, light brown, and dark brown
SANDSTONE interbedded weathered shale

CONTRACTOR Cascade EQUIPMENT

BORING DEPTH 64 ft. GROUND WATER DEPTH:

DRILLED BY T. Taylor LOGGED BY T. Trieu CHECKED BY K. RIch ANGLE BEARING

DURING COMP. 44.4 ft. DELAYED 60.9 ft. after 24 hrs.

DATE STARTED 10/27/2019 COMPLETED 10/28/2019 SURF. ELEV. Not Surveyed

METHOD Rotosonic

COORDINATES:

NOTES  Well installed. Refer to well data sheet.

Completion:
protective steel cover; 3-foot square
concrete pad

(Continued Next Page)
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MATERIAL DESCRIPTION

PAGE 1 OF 2

LOG OF TEST BORING

BORING GS-GSA-MW-12H

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Annular Fill:
3 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

Annular Seal:
1 Bucket of 3/8" TR30 bentonite
pellets and 1/2 bag of hole plug
(50 lbs)

Filter:
4 Bags (20/40) silica filter sand; 50
lbs each

Standpipe:
4" OD PVC (SCH 40)
Screen:
10 ft; slotted

Sump:0.3 ft.

 (SANDSTONE)
- Highly weathered to decomposed, dry, brown, light brown, and dark brown
SANDSTONE interbedded weathered shale(Con't)

 (SANDSTONE)
- Highly weathered to decomposed, moist to dry, brown, light brown, and
gray SANDSTONE interbedded with moderately to highly weathered shale

 (SHALE)
- Highly weathered to decomposed, wet to moist, gray, light brown, and light
gray SHALE interbedded with highly weathered sandstone

 (SANDSTONE)
- Highly weathered to decomposed, wet to moist, light brown, brown and light
gray SANDSTONE interbedded with highly weathered shale

 (SHALE)
- Highly weathered, wet, olive gray SHALE

 (SHALE)
- Powdered to very broken, gray and dark gray SHALE with layer of
sandstone (4" thick)

Bottom of borehole at 64.0 feet.

(CONTINUED)

Completion:
protective steel cover; 3-foot square
concrete padG
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LOG OF TEST BORING

BORING GS-GSA-MW-12H

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Annular Fill:
1 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

Annular Seal:
1 Bucket of 3/8" TR30 bentonite
pellets and 1/2 bag of hole plug
(50 lbs)

Filter:
4.75 Bags (20/40) silica filter sand;
50 lbs each

Standpipe:
4" OD PVC (SCH 40)
Screen:
10 ft; slotted

Sump:0.3 ft.

Backfill:hole plug

Utility Clearance (HYDROEXCAVATION)
- HYDROEXCAVATED from 0 to 4.50 ft.

Gravelly Silt (MLG)
- Wet, black mine spoil - recovered as gravelly SILT

Fat Clay (CH)
- Wet to moist, olive brown and black, fat CLAY and contains mine spoils,
weathered shale, and organic odor (recovered as gravelly silt)

- Trace of rootlets

 (SANDSTONE)
- Highly weathered to decomposed, wet, brown and light brown
SANDSTONE interbedded with highly weathered shale

 (SHALE)
- Highly weathered to decomposed, wet to moist, olive brown and gray
SHALE with trace of highly weathered sandstone

 (SHALE)
- Moderately to highly weathered, shattered to very broken, dark gray and
gray SHALE

CONTRACTOR Cascade EQUIPMENT

BORING DEPTH 44 ft. GROUND WATER DEPTH:

DRILLED BY T. Taylor LOGGED BY T. Trieu CHECKED BY K. RIch ANGLE BEARING

DURING COMP. 6.9 ft. DELAYED

DATE STARTED 10/29/2019 COMPLETED 10/29/2019 SURF. ELEV. Not Surveyed

METHOD Rotosonic

COORDINATES:

NOTES Well was set at 44' but later abandoned. Driller removed well and all material and drilled down to 64' to reset well. Well installed. Refer to well data sheet.

Completion:
protective steel cover; 3-foot square
concrete pad

(Continued Next Page)
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LOG OF TEST BORING

BORING GS-GSA-MW-13H

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Backfill:hole plug

 (SHALE)
- Unweathered to moderately weathered, very broken to broken, dark gray
and gray SHALE and contained decomposed shale (towards the bottom of
the borehole)(Con't)

Bottom of borehole at 44.0 feet.

(CONTINUED)

Completion:
protective steel cover; 3-foot square
concrete padG
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LOG OF TEST BORING

BORING GS-GSA-MW-13H

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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 5.00 
10.00

 8.50 
10.00

 6.50 
10.00

 4.50 
10.00

0.00 - 10.00
(GP), sandy GRAVEL, trace clay/silt; fine to coarse; black-brown
with some orange; non-cohesive, moist. [FILL]

10.00 - 40.00
(GC), sandy clayey GRAVEL, some silt; fine to coarse;
black/brown/orange; non-cohesive, moist to wet. [FILL]

Grout
(Aquaguard

Bentonite
Grout)

GP

GC
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  230.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/18/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,100.49
EASTING: 2,054,755.12
GS ELEVATION:  439.60
TOC ELEVATION:  442.68 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 178'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 178' - 188'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 175' - 189'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 170' - 175'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 170'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 5.50 
10.00

 6.50 
10.00

 6.00 
10.00

 5.00 
10.00

40.00 - 50.00
(GP), sandy GRAVEL, trace clay, trace silt; fine to coarse;
brown-black. [FILL]

50.00 - 60.00
(GP), GRAVEL, trace sand, trace silt, trace clay; fine to coarse;
black to brown-black. [FILL]

60.00 - 69.00
(GC), clayey GRAVEL, trace sand, some silt; fine to coarse; black;
non-cohesive, moist to wet; trace COAL. [FILL]

69.00 - 70.00
(GP), GRAVEL, trace sand; fine to coarse; black to black/gray;
non-cohesive, moist to dry; trace COAL. [FILL]
70.00 - 120.00
(GP), GRAVEL, trace sand, trace silt, trace clay; fine to coarse;
black to brown-black; non-cohesive, moist to wet; trace COAL.
[FILL]
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  230.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/18/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,100.49
EASTING: 2,054,755.12
GS ELEVATION:  439.60
TOC ELEVATION:  442.68 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 178'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 178' - 188'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 175' - 189'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 170' - 175'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 170'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 6.00 
10.00
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10.00

70.00 - 120.00
(GP), GRAVEL, trace sand, trace silt, trace clay; fine to coarse;
black to brown-black; non-cohesive, moist to wet; trace COAL.
[FILL] (Continued)

100.00 - 120.00
Ash, recovered as: GRAVEL with some sand, some silt, black to
black brown, trace coal
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  230.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/18/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,100.49
EASTING: 2,054,755.12
GS ELEVATION:  439.60
TOC ELEVATION:  442.68 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 178'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 178' - 188'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 175' - 189'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 170' - 175'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 170'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 7.50 
10.00

 10.00 
10.00

 10.00 
10.00

 10.00 
10.00

120.00 - 142.50
(SM), Ash recovered as: SILT and SAND with some gravel; black;
non-cohesive, w < PL, soft to firm. ASH. [FILL]

142.50 - 161.00
(ML/CL), sandy SILT/CLAY, trace to some gravel; gray-brown with
orange mottling; cohesive, w < PL, soft to firm. [FILL]
143.00 - 150.00
Trace organic material (wood).

SM

ML

13

14

15

16

120.00

142.50
297.1

289.6

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 4 of  6

Log continued on next page

R
E

C

LOCATION:

RECORD OF BOREHOLE  GS-GSA-MW-3V

D
E

P
T

H
(f

t)

120

125

130

135

140

145

150

155

160

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  230.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/18/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,100.49
EASTING: 2,054,755.12
GS ELEVATION:  439.60
TOC ELEVATION:  442.68 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 178'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 178' - 188'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 175' - 189'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 170' - 175'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 170'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic

B
O

R
E

H
O

LE
 R

E
C

O
R

D
  1

81
1

48
96

 _
 G

O
R

G
A

S
 W

E
LL

S
 (

1)
.G

P
J 

 P
IE

D
M

O
N

T
.G

D
T

  4
/5

/1
9

DEPTH
(ft)

U
S

C
S

ELEV.

T
Y

P
E

G
R

A
P

H
IC

LO
G

S
A

M
P

LE
 N

O
.

315

310

305

300

295

290

285

280

D
R
A
FT



 7.00 
10.00

 6.50 
10.00

 7.00 
10.00

 6.00 
10.00

161.00 - 166.00
(GP), GRAVEL, some silt; fine to coarse; light gray gravels of
weathered shale.

166.00 - 170.00
Highly weathered; medium strong; thinly laminated; SHALE.

170.00 - 182.00
Moderately weathered; medium strong; gray to light gray;
bioturbation; SHALE interbedded with SILTSTONE.

182.00 - 220.00
Moderately weathered to fresh; strong; gray to light gray;
fossiliferous, bioturbated; interbedded SANDSTONE and
SILTSTONE with small interbeds of SHALE.

Bentonite
Pel-Plug

Time Release
Pellets

Filter Media
#10 Sand

2" PVC Sch
80 0.010 Slot

U-Pack

Sand Filter
Pack

3/8" Holeplug
Bentonite

Chips

ML

GP
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  230.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/18/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,100.49
EASTING: 2,054,755.12
GS ELEVATION:  439.60
TOC ELEVATION:  442.68 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 178'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 178' - 188'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 175' - 189'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 170' - 175'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 170'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic

B
O

R
E

H
O

LE
 R

E
C

O
R

D
  1

81
1

48
96

 _
 G

O
R

G
A

S
 W

E
LL

S
 (

1)
.G

P
J 

 P
IE

D
M

O
N

T
.G

D
T

  4
/5

/1
9

DEPTH
(ft)

U
S

C
S

ELEV.

T
Y

P
E

G
R

A
P

H
IC

LO
G

S
A

M
P

LE
 N

O
.

275

270

265

260

255

250

245

240

D
R
A
FT



 8.00 
10.00

 9.50 
10.00

 10.00 
10.00

182.00 - 220.00
Moderately weathered to fresh; strong; gray to light gray;
fossiliferous, bioturbated; interbedded SANDSTONE and
SILTSTONE with small interbeds of SHALE. (Continued)

220.00 - 230.00
Fresh; strong; light gray; SANDSTONE.

223.50 - 227.00
Vertical ~90 degree fracture, possibly drilling induced.

Boring completed at 230.00 ft
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  230.00 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/18/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,100.49
EASTING: 2,054,755.12
GS ELEVATION:  439.60
TOC ELEVATION:  442.68 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 178'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 178' - 188'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 175' - 189'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 170' - 175'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 170'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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Dip Referenced to Horizontal

Borehole Az:

Borehole Dip:

Logged By:

Casing Stick-up:

TOC Elev msl:

Log Date:

Water Level:

Project Number:

Ground  Elev msl:

Drill Comp Date:

GEOPHYSICAL RECORD OF BOREHOLE:

Easting:

Northing:

Image Plot(s) Ref:

Casing Depth:

Drilled Depth:

Date:Client:

Casing Diameter:

Location:

Borehole Size:

Casing Material:

 

Log Depth Ref: 

Notes:

na

168.5 ft bgs

GS-GSA-MW-3V

Southern Company Services

Parrish, Al

PLANT GORGAS GYPSUM POND DELINEATION WELLS

Ground

2/25-26/19

2-26-2019

109.7 ft bgs

CM

2-25-19

5.4 in ID

na

18114896

na

na

Steel

WL = 116.90-15:00/115.35 -16:00

Deviation data recorded with MSI rental QL40-DEV sn182909.
Tilt at BOH = 1.3 deg

Tools used were: 
QL40 FTC sn5518
QL40 Caliper sn5521
Gamma + SPR 40-LGR sn5809

na

230 ft

2 ft ags

6" Sonic

vertical

MN

Depth

1ft:80ft

Caliper

3 9in

Gamma

0 200CPS

SPR

500 1500Ohms

Fluid Conductivity

0 500uS/cm

Fluid Temperature

19 22deg C 165

170
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180

185
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195

200
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GS-GSA-MW-3V.WCL Page 1 2/26/2019 10:41:10 AM



 4.00 
10.00

 5.00 
10.00

 7.00 
10.00

 6.00 
10.00

0.00 - 37.00
(GP), sandy GRAVEL, fine to coarse gravel, fine to coarse sand;
brown to black; non-cohesive, moist to wet. [FILL]

10.00 - 37.00
Trace clay, trace silt, trace COAL fragments.

37.00 - 38.60
(GP), sandy GRAVEL, fine to coarse; light brown orange;
non-cohesive. [FILL]

39.00 - 40.00
Trace COAL fragments.

Grout
(Aquaguard

Bentonite
Grout)

GP

GP

GP
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LOCATION:  Gypsum Pond

RECORD OF BOREHOLE  GS-GSA-MW-4V
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  158.50 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/14/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,256.83
EASTING: 2,054,882.74
GS ELEVATION:  439.29
TOC ELEVATION:  442.18 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 131'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 131' - 151'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 129' - 153'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 124.5' - 129'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 124.5'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 2.50 
10.00

 2.00 
10.00

 3.50 
10.00

 4.50 
10.00

38.60 - 50.00
(GP), GRAVEL, fine to coarse, some fine to coarse sand, trace to
some clay/silt; brown to dark gray to black; non-cohesive, moist to
wet. [FILL] (Continued)

50.00 - 60.00
(GC), clayey GRAVEL, fine to coarse, some COAL fragments; dark
gray to black with some orange mottling; non-cohesive, moist to
wet. [FILL]

60.00 - 95.00
(GP), GRAVEL, fine to coarse, trace sand to sandy, trace silt, trace
clay; dark brown to gray-black mottled orange; non-cohesive, moist
to wet. [FILL]

GP

GC

GP

5

6

7

8

50.00

60.00

389.29

379.29

E
LE

V
A

T
IO

N
(f

t)

WELL
CONSTRUCTION

DETAILS

SAMPLES

DESCRIPTION

SOIL PROFILE

SHEET 2 of  4

Log continued on next page

R
E

C

LOCATION:  Gypsum Pond
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D
E

P
T

H
(f

t)

40

45

50

55

60

65

70

75

80

LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  158.50 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/14/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,256.83
EASTING: 2,054,882.74
GS ELEVATION:  439.29
TOC ELEVATION:  442.18 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 131'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 131' - 151'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 129' - 153'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 124.5' - 129'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 124.5'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 3.00 
10.00

 9.00 
10.00

10.00

 9.00 
10.00

60.00 - 95.00
(GP), GRAVEL, fine to coarse, trace sand to sandy, trace silt, trace
clay; dark brown to gray-black mottled orange; non-cohesive, moist
to wet. [FILL] (Continued)

95.00 - 97.60
(GC/GM), clayey/silty GRAVEL, some sand, gravels of weathered
shale and sandstone, trace COAL fragments; gray-brown with some
orange mottling; non-cohesive, moist. [FILL]

97.60 - 100.00
(GP), GRAVEL; dark gray to black; non-cohesive, dry, possible
mine spoilings, possible ash. [FILL]

100.00 - 105.00
Fresh; medium strong; gray; fossiliferous, mineralization; thinly
laminated SANDSTONE with thin interbeds of SHALE.

105.00 - 110.00
Fresh; medium strong; gray; fossiliferous; thinly laminated SHALE
with interbeds of SANDSTONE.

110.00 - 111.00
Weak to medium strong; dark gray to black; SHALE with thinly
interbedded SANDSTONE.
111.00 - 120.00
Medium strong; dark gray to black; iron staining; interbedded
SANDSTONE, SHALE, and SILTSTONE.
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LOCATION:  Gypsum Pond
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  158.50 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/14/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,256.83
EASTING: 2,054,882.74
GS ELEVATION:  439.29
TOC ELEVATION:  442.18 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 131'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 131' - 151'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 129' - 153'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 124.5' - 129'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 124.5'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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 6.50 
10.00

 0.00 
5.00

 5.00 
5.00

 8.50 
10.00

 7.65 
8.50

120.00 - 123.10
Medium strong; SANDSTONE with interbeds of SHALE and
SILTSTONE.

123.10 - 128.00
Weak to medium strong; SHALE with interbeds of SILTSTONE and
SANDSTONE.

128.00 - 130.00
Medium strong; iron staining; SANDSTONE with interbeds of
SHALE and SILTSTONE.

130.00 - 140.00
Medium strong; dark gray to gray; burrow structures; interbedded
SILTSTONE and SHALE with thin interbeds of SANDSTONE.

140.00 - 150.00
Weak to medium strong; dark gray to gray; SHALE with interbedded
SILTSTONE/SANDSTONE.

150.00 - 158.50
Medium strong; dark gray to gray; burrow structures; crossbedding;
interbedded SILTSTONE, SANDSTONE, and SHALE.

Boring completed at 158.50 ft

Bentonite
Pel-Plug

Time Release
Pellets

Filter Media
#10 Sand

2" PVC Sch
40 0.010 Slot

U-Pack
Screw Fit

with Rubber
Seal Screen

Sand Filter
Pack

3/8"
Hole-Plug
Bentonite

Chips
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LOCATION:  Gypsum Pond
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LOG SCALE:  1 in = 5 ft
DRILLING COMPANY:  Cascade Drilling, L.P.
DRILLER:  J. Asua

GA INSPECTOR:  Chris Tidwell
CHECKED BY:  David Hannam
DATE:  4/5/19

PROJECT:  Gorgas Ash Pond
PROJECT NUMBER:  18114896
DRILLED DEPTH:  158.50 ft

DRILL RIG:  TSI 150CC
DATE STARTED:  2/14/19
DATE COMPLETED:  2/25/19

NORTHING: 1,329,256.83
EASTING: 2,054,882.74
GS ELEVATION:  439.29
TOC ELEVATION:  442.18 ft

DEPTH W.L.:
DATE W.L.:
TIME W.L.:
GW ELEVATION:

MONITORING WELL/
PIEZOMETER

DIAGRAM and NOTES

WELL CASING
 Interval: 0' - 131'
 Material: Schedule 40 PVC
 Diameter: 2"
 Joint Type: Flush

WELL SCREEN
 Interval: 131' - 151'
 Material: Schedule 40 PVC

U-Pack
 Diameter: 2"
 Slot Size: 0.010"
 End Cap: 6", 2"-diameter,

Sump

FILTER PACK
 Interval: 129' - 153'
 Type: Filter Media #10 Sand

FILTER PACK SEAL
 Interval: 124.5' - 129'
 Type: Bentonite Pellets

ANNULUS SEAL
 Interval: 0' - 124.5'
 Type: Grout (Aquaguard

Bentonite Grout)

WELL COMPLETION
 Pad: 4'x4' Concrete Pad
 Protective Casing: 3'

Stick-Ups

DRILLING METHODS
Soil Drill: Sonic
Rock Drill: Sonic
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Dip Referenced to Horizontal

Borehole Az:

Borehole Dip:

Logged By:

Casing Stick-up:

TOC Elev msl:

Log Date:

Water Level:

Project Number:

Ground  Elev msl:

Drill Comp Date:

GEOPHYSICAL RECORD OF BOREHOLE:

Easting:

Northing:

Image Plot(s) Ref:

Casing Depth:

Drilled Depth:

Date:Client:

Casing Diameter:

Location:

Borehole Size:

Casing Material:

 

Log Depth Ref: 

Notes:

na

110 ft bgs

GS-GSA-MW-4V

Southern Company Services

Parrish, Al

PLANT GORGAS GYPSUM POND DELINEATION WELLS

Ground

2-16-19

2-16-2019

87.1 ft bgs

BA 

2-15-19

5.4 in ID

na

18114896

na

na

Steel

Deviation data recorded with MSI rental QL40-DEV sn182909.
Tilt at BOH = 0.3 deg

Tools used were: 
QL40 FTC sn5518
QL40 Caliper sn5521
Gamma + SPR 40-LGR sn5809

na

158.5 ft

2 ft ags

6" Sonic

vertical

MN

Depth

1ft:80ft

Fluid Temperature

17 19'C

Fluid Conductivity

0 1200uS/cm

Caliper

3 9in

Gamma

0 200CPS

SPR

200 400Ohms 75

80

85

90

95

100

105

110

115

120

125

130

135

140

145

150

155

GS-GSA-MW-4V.WCL Page 1 2/16/2019 9:51:43 AM



Annular Fill:
6 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

Well-graded Gravel with Silt (GW-GM)
- Wet to dry, gray and brown, well-graded GRAVEL with silt, trace of liner
material and contains organic odor

Fat Clay (CH)
- Wet, olive brown, gravelly, fat CLAY with organic odor

Well-graded Gravel with Silt (GW-GM)
- Dry, black and dark gray, well-graded GRAVEL with silt and contains
organic odor

Gravelly Silt (MLG)
- Wet, dark gray, gravelly SILT with mudstone fragments and contains
organic odor

Well-graded Gravel with Silt (GW-GM)
- Moist to dry, black, dark gray, gray, and brown mine spoil with mudstone
fragments and contains organic odor - recovered as well-graded GRAVEL
with silt

Gravelly Silt (MLG)
- Wet, black and dark gray mine spoil and contains organic odor- recovered
as gravelly SILT with mudstone fragments

Well-graded Gravel with Silt (GW-GM)
- Wet to dry, black, dark gray, and gray, well-graded GRAVEL with silt and
contains organic odor

CONTRACTOR Cascade EQUIPMENT

BORING DEPTH 184 ft. GROUND WATER DEPTH:

DRILLED BY T. Taylor LOGGED BY T. Trieu CHECKED BY K. RIch ANGLE BEARING

DURING COMP. 77.8 ft. DELAYED 90.7 ft. after 72 hrs.

DATE STARTED 10/22/2019 COMPLETED 10/25/2019 SURF. ELEV. Not Surveyed

METHOD Rotosonic

COORDINATES:

NOTES  Well installed. Refer to well data sheet.

Completion:
protective steel cover; 3-foot square
concrete pad

(Continued Next Page)
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LOG OF TEST BORING

BORING GS-GSA-MW-8V

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Annular Fill:
6 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

Well-graded Gravel with Silt (GW-GM)
- Wet to dry, black, dark gray, and gray, well-graded GRAVEL with silt and
contains organic odor(Con't)

Gravelly Silt (MLG)
- Wet, black and dark gray mine spoil and contains organic odor - recovered
as gravelly SILT

Well-graded Gravel with Silt (GW-GM)
- Moist to dry, black and dark gray, well-graded GRAVEL with silt and
contains organic smell

Gravelly Silt (MLG)
- Wet, black and dark gray mine spoil with mudstone fragments - recovered
as gravelly SILT

Well-graded Gravel with Silt (GW-GM)
- Moist to dry, black and dark gray, well-graded GRAVEL with silt and
contains mudstone fragments and black oxidized nodules

Well-graded Gravel with Silt (GW-GM)
- Dry, gray, dark gray, and black shale with silt - recovered as well-graded
GRAVEL with silt

Gravelly Silt (MLG)
- Wet to moist, black and dark gray mine spoil - recovered as gravelly SILT

Well-graded Gravel with Silt (GW-GM)
- Dry, black and dark gray, well-graded GRAVEL with silt

Gravelly Silt (MLG)
- Wet to moist, black minespoil and contains mudstones - recovered as
gravelly SILT

(CONTINUED)

Completion:
protective steel cover; 3-foot square
concrete pad

(Continued Next Page)
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LOG OF TEST BORING

BORING GS-GSA-MW-8V

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Annular Fill:
6 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

Gravelly Silt (MLG)
- Wet to moist, black minespoil and contains mudstones - recovered as
gravelly SILT(Con't)

Well-graded Gravel with Silt (GW-GM)
- Dry, black and dark gray, well-graded GRAVEL with mudstones

Gravelly Silt (MLG)
- Wet to moist, black and dark gray mine spoil with mudstone fragments and
trace of wood and coal and contains organic odor - recovered as gravelly
SILT

- Moist, light brown WOOD and contains organic odor (3" thick)

 (SHALE)
- Moist to dry, gray SHALE

Lean Clay (CL)
- Moist, mottled brown, black, olive, and light brown, lean CLAY with silt and
contains shale fragments

Lean Clay (CL)
- Material not recovered but assumed to be lean CLAY

 (SHALE)
- Unweatered to moderately weathered, broken to shattered, gray, light
brown, and red SHALE with trace of sandstone interbedded

 (SANDSTONE)
- Highly weathered to decomposed, reddish brown, brown, and dark brown
SANDSTONE with shale interbedded - occassional recovered as fat clay

(CONTINUED)

Completion:
protective steel cover; 3-foot square
concrete pad

(Continued Next Page)
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LOG OF TEST BORING

BORING GS-GSA-MW-8V

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Annular Fill:
6 Batch of Grout (Batch equal to
55 gallons potable water to 2 bags
(50 lbs each) cement-bentonite
grout)

Annular Seal:
1 Bucket of 3/8" TR30 bentonite
pellets

Filter:
5 Bags (20/40) silica filter sand; 50
lbs each

Standpipe:
4" OD PVC (SCH 40)
Screen:
10 ft; slotted

Sump:0.3 ft.

Backfill:hole plug

 (SANDSTONE)
- Highly weathered to decomposed, reddish brown, brown, and dark brown
SANDSTONE with shale interbedded - occassional recovered as fat
clay(Con't)

 (SHALE)
- Unweathered to sightly weathered, broken to shattered, gray, light gray,
and dark gray SHALE with trace of clay

(CONTINUED)

Completion:
protective steel cover; 3-foot square
concrete pad

(Continued Next Page)
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LOG OF TEST BORING

BORING GS-GSA-MW-8V

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Backfill:hole plug

 (SHALE)
- Unweathered to sightly weathered, broken to shattered, gray, light gray,
and dark gray SHALE with trace of clay(Con't)

 (SHALE)
- Unweathered to highly weathered, broken to shattered, dark gray and gray
SHALE interbedded with highly weathered rock - recovered as fat clay

Bottom of borehole at 184.0 feet.

(CONTINUED)

Completion:
protective steel cover; 3-foot square
concrete padG
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LOG OF TEST BORING

BORING GS-GSA-MW-8V

PROJECT Plant Gorgas CCR - Phase II - Delineation Wells

LOCATION Parrish, AL
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Dip Referenced to Horizontal

Borehole Az:

Borehole Dip:

Logged By:

Casing Stick-up:

TOC Elev msl:

Log Date:

Water Level:

Project Number:

Ground  Elev msl:

Drill Comp Date:

GEOPHYSICAL RECORD OF BOREHOLE:

Easting:

Northing:

Image Plot(s) Ref:

Casing Depth:

Drilled Depth:

Date:Client:

Casing Diameter:

Location:

Borehole Size:

Casing Material:

 

Log Depth Ref: 

Notes:

na

128.5 ft bgs

GSGSA-MW8V

Southern Company Services

Parrish, Al

Plant Gorgas - CCR Delineation Wells

Ground Surface

10-24-2019

10-24-2019

83.7 ft bgs rising

CAB

10-24-19

6.5 in ID

na

19131304

na

na

Steel

Gypsum Storage Area
90.24' toc @ 13:25

Tools used were: 
QL40-FTC sn 5518
QL40 Caliper sn 5521
40-LGR-Gamma & SPR sn 5809
ATV ABI40 sn162305

na

184 ft BGS

6.54 ft ags

6" Sonic

vertical

MN

Depth

1ft:100ft

Fluid Temperature

20 32'C
Fluid Conductivity

0 1800uS/cm

Caliper

3 7in

Gamma

0 200CPS

SPR

50 250Ohms

100

105

110

115

120

125

130

135

140

145

150

155

160

165

170

175

180

GSGSA-MW8V.WCL Page 1 10/24/2019 3:32:57 PM



Fill (FILL)
Backfilled Spoil consisting of rock fragments, silty clay, clayey silt, and lesser
amounts of sand and coal fragments

Surface Seal

Annular Fill

CONTRACTOR CFS EQUIPMENT

BORING DEPTH 104.7 ft. GROUND WATER DEPTH:

DRILLED BY S. Milam CHECKED BY

DURING DELAYED 88.92 ft.

METHOD CME

COORDINATES: N:1,330,794.06  E:594,082.36

COMP.

COMPLETED 1/15/2014

LOGGED BY G. Dyer

SURF. ELEV. 499.2DATE STARTED 1/13/2014

NOTES

Top of casing Elev. = 502.25

(Continued Next Page)
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BORING MW-1

BORING LOG

PROJECT Plant Gorgas CCB
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Fill (FILL)
Backfilled Spoil consisting of rock fragments, silty clay, clayey silt, and lesser
amounts of sand and coal fragments(Con't)

Annular Fill

Annular Seal

Top of casing Elev. = 502.25

(Continued Next Page)
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BORING MW-1

BORING LOG

PROJECT Plant Gorgas CCB
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SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

S
IM

P
LE

 G
E

O
LO

G
Y

 W
IT

H
 W

E
LL

 -
 E

S
E

E
 D

A
T

A
B

A
S

E
.G

D
T

 -
 1

0/
1

3/
17

 1
5:

16
 -

 T
:\

E
S

E
E

 M
A

JO
R

 P
R

O
JE

C
T

S
\P

R
O

JE
C

T
S

\G
O

R
G

A
S

\G
O

R
G

A
S

 2
01

5\
E

S
24

18
_H

Y
D

R
O

G
E

O
 C

H
A

R
A

C
T

E
R

 R
E

P
O

R
T

_C
C

B
\D

A
T

A
\B

O
R

IN
G

 L
O

G
S

\P
LA

N
T

 G
O

R
G

A
S

 C
C

B
.G

P
J



404.0

394.5

Fill (FILL)
Backfilled Spoil consisting of rock fragments, silty clay, clayey silt, and lesser
amounts of sand and coal fragments(Con't)

Shale (mudstone)
Pottsville formation

Bottom of borehole at 104.7 feet.

Annular Seal

Filter Pack

Screen Tip
Elevation

Top of casing Elev. = 502.25
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Fill (FILL)
dark gray to medium gray mudstone/siltstone with trace sandstone, coarse sand to
coarse gravel sized angular rock fragments within a dark gray to brownish gray to
orangish brown sandy silt

trace cobble sized rock fragments

trace reddish brown staining on some rock fragments

upper coarse sand to bolder sized (limited core recovered) dark gray to medium
gray rock fragments within a dark gray silty matrix with trace layers of orangish
brown clay/silt

trace weathered sandstone fragments with orangish brown staining

Surface Seal

Annular Fill

Annular Seal

CONTRACTOR Cascade Drilling EQUIPMENT J-1866

BORING DEPTH 91 ft. GROUND WATER DEPTH:

DRILLED BY M. Coleman CHECKED BY

DURING DELAYED 81.7 ft.

METHOD Rotosonic

COORDINATES: N:1,331,053.31  E:593,548.80

COMP.

COMPLETED

LOGGED BY B. Smelser

SURF. ELEV. 498.5DATE STARTED 10/23/2014

NOTES

Top of casing Elev. = 501.54

(Continued Next Page)
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415.0

407.5

Fill (FILL)
dark gray to medium gray mudstone/siltstone with trace sandstone, coarse sand to
coarse gravel sized angular rock fragments within a dark gray to brownish gray to
orangish brown sandy silt(Con't)

trace zones of orangish brown silt with rusty red to light brown stained sandstone
fragments, within a dark gray to medium gray silty matrix with upper coarse sand to
coarse gravel sized angular to subangular dark gray to medium gray
mudstone/siltstone/sa

Mudstone (MUDSTONE)
mostly mechanical fracture due to sonic, brittle/friable rock

core breaks easily along apparent bedding planes, trace plant fossils visible in some
zones, trace interbedded siltstone

Bottom of borehole at 91.0 feet.

Annular Seal

Filter Pack

Screen Tip
Elevation

Top of casing Elev. = 501.54
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Fill (FILL)
dark gray to medium gray mudstone/siltstone fragments within dark gray silty soil
matrix.

trace rock fragments with orangish brown to rusty red staining

zone of subangular rock fragments within a dark gray to orangish brown silty to
clayey sand, trace light brown to reddish brown siltstone/sandstone fragments

fine gravel to cobble sized angular to subangular mudstone/siltstone fragments

Surface Seal

Annular Fill

Annular Seal

CONTRACTOR Cascade Drilling EQUIPMENT J-1866

BORING DEPTH 115.5 ft. GROUND WATER DEPTH:

DRILLED BY M. Coleman CHECKED BY

DURING DELAYED 106.91 ft.

METHOD Rotosonic

COORDINATES: N:1,330,842.40  E:593,025.40

COMP.

COMPLETED

LOGGED BY B. Smelser

SURF. ELEV. 522.2DATE STARTED 10/23/2014

NOTES

Top of casing Elev. = 525.23

(Continued Next Page)
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414.2

406.7

Fill (FILL)
dark gray to medium gray mudstone/siltstone fragments within dark gray silty soil
matrix.(Con't)

increasing dark brown to orangish brown sandy silt to sandy clay matrix with dark
gray to medium gray upper coarse sand to cobble sized mudstone/siltstone
fragments with trace sandstone fragments

decrease in clayey matrix, dark gray to medium gray rock fragments/matrix

@ approx. 90' change from dark gray to light brown (overburden)
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increasing dark gray brittle/friable rock fragments

Sandstone (SANDSTONE)
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Bottom of borehole at 115.5 feet.
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Fill (FILL)
Backfilled Spoil consisting of rock fragments, silty clay, clayey silt, and lesser
amounts of sand and coal fragments

Surface Seal

Annular Fill

CONTRACTOR CFS EQUIPMENT

BORING DEPTH 129.5 ft. GROUND WATER DEPTH:

DRILLED BY S. Milam CHECKED BY

DURING DELAYED 116.59 ft.

METHOD CME

COORDINATES: N:1,330,289.73  E:592,896.41

COMP.

COMPLETED 2/19/2012

LOGGED BY G. Dyer

SURF. ELEV. 516.7DATE STARTED 2/12/2014

NOTES

Top of casing Elev. = 518.63
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Fill (FILL)
Backfilled Spoil consisting of rock fragments, silty clay, clayey silt, and lesser
amounts of sand and coal fragments(Con't)

Annular Fill

Top of casing Elev. = 518.63
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395.9

387.2

Fill (FILL)
Backfilled Spoil consisting of rock fragments, silty clay, clayey silt, and lesser
amounts of sand and coal fragments(Con't)

Shale (SHALE)
Pottsville formation, lenticular bedding

Bottom of borehole at 129.5 feet.

Annular Fill
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Elevation
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404.0

394.5

Surface Seal:        concrete

Annular Fill:                   80/20 Portland
Cement/Bentonite Powder

Annular Seal:                     bentonite chips

Filter Pack:                 30/40 Silica Sand

Screen Tip Elevation:                              0.30 ft.

2.0

87.4

91.6

104.1

Fill (FILL)

Shale (mudstone)

Bottom of borehole at 104.7 feet.

CONTRACTOR CFS EQUIPMENT

BORING DEPTH 104.7 ft. GROUND WATER DEPTH:

DRILLED BY S. Milam CHECKED BY

DURING DELAYED 88.92 ft.

METHOD CME

COORDINATES: N:1,330,794.06  E:594,082.36

COMP.

COMPLETED 1/15/2014

LOGGED BY G. Dyer

SURF. ELEV. 499.2DATE STARTED 1/13/2014
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415.0

407.5

Surface Seal:        concrete

Annular Fill:                   80/20 Portland
Cement/Bentonite Powder

Annular Seal:                     bentonite chips

Filter Pack:                 30/40 Silica Sand

Screen Tip Elevation:                              0.40 ft.

2.0

20.0

77.5

90.6

Fill (FILL)

Mudstone (MUDSTONE)

Bottom of borehole at 91.0 feet.

CONTRACTOR Cascade Drilling EQUIPMENT J-1866

BORING DEPTH 91 ft. GROUND WATER DEPTH:

DRILLED BY M. Coleman CHECKED BY

DURING DELAYED 81.7 ft.

METHOD Rotosonic

COORDINATES: N:1,331,053.31  E:593,548.80

COMP.

COMPLETED

LOGGED BY B. Smelser

SURF. ELEV. 498.5DATE STARTED 10/23/2014
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Screen Mesh: 0.010

Screen Material: PVC

PrePack Screen: Yes

Casing Diameter: 2  inches Screen Diameter: 2  inches

Screen Length: 10  feet
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414.2

406.7

Surface Seal:        concrete

Annular Fill:                   80/20 Portland
Cement/Bentonite Powder

Annular Seal:                     bentonite chips

Filter Pack:                 30/40 Silica Sand

Screen Tip Elevation:                              0.40 ft.

2.0

22.0

102.5

115.1

Fill (FILL)

Sandstone (SANDSTONE)

Bottom of borehole at 115.5 feet.

CONTRACTOR Cascade Drilling EQUIPMENT J-1866

BORING DEPTH 115.5 ft. GROUND WATER DEPTH:

DRILLED BY M. Coleman CHECKED BY

DURING DELAYED 106.91 ft.

METHOD Rotosonic

COORDINATES: N:1,330,842.40  E:593,025.40

COMP.

COMPLETED

LOGGED BY B. Smelser

SURF. ELEV. 522.2DATE STARTED 10/23/2014
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Casing Material: Schedule 40 PVC

Screen Mesh: 0.010

Screen Material: PVC

PrePack Screen: Yes

Casing Diameter: 2  inches Screen Diameter: 2  inches

Screen Length: 10  feet

Casing Length:   feet
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395.9

387.2

Surface Seal:        concrete

Annular Fill:                   80/20 Portland
Cement/Bentonite Powder

Annular Seal:                     bentonite chips

Filter Pack:                 30/40 Silica Sand

Screen Tip Elevation:                              0.20 ft.
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Fill (FILL)

Shale (SHALE)

Bottom of borehole at 129.5 feet.

CONTRACTOR CFS EQUIPMENT

BORING DEPTH 129.5 ft. GROUND WATER DEPTH:

DRILLED BY S. Milam CHECKED BY

DURING DELAYED 116.59 ft.

METHOD CME

COORDINATES: N:1,330,289.73  E:592,896.41

COMP.

COMPLETED 2/19/2012

LOGGED BY G. Dyer

SURF. ELEV. 516.7DATE STARTED 2/12/2014
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Top of casing Elev. = 518.63
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Casing Material: Schedule 40 PVC

Screen Mesh: 0.010

Screen Material: PVC

PrePack Screen: Yes

Casing Diameter: 2  inches Screen Diameter: 2  inches

Screen Length: 10  feet

Casing Length:   feet
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1.0 INTRODUCTION 

This updated Statistical Analysis Plan (SAP) describes the site-specific statistical analysis 

approach that will be used to evaluate groundwater at Alabama Power Company’s Plant 

Gorgas Gypsum Pond pursuant to ADEM Admin. Code r. 335-13-15-.06 and 40 CFR Part 

257. 90 through 95 under detection and assessment monitoring programs. 

 

A compliance groundwater monitoring well system was installed pursuant to 

requirements of 40 CFR 257.91(e)(1).  A background well network is installed upgradient 

of the CCR unit.  Downgradient monitoring wells were installed along the downgradient 

waste boundary pursuant to 40 CFR 257.91(a)(2).  The compliance monitoring well 

network is described in the site-specific groundwater monitoring plan and summarized in 

the attached Table 1.   

 

Alabama Power Company conducted 8 background monitoring sample events beginning 

in 2016.  Samples were collected from the compliance monitoring wells and analyzed for 

CCR Appendix III and IV parameters pursuant to 40 CFR 257.91 Appendix III and IV 

parameters are as follows: 

 

1) Appendix III (Detection Monitoring) - boron, calcium, chloride, fluoride, pH, 

sulfate, and TDS 

2) Appendix IV (Assessment Monitoring) – antimony, arsenic, barium, beryllium, 

cadmium, chromium, cobalt, combined radium 226 + 228, fluoride, lead, lithium, 

mercury, molybdenum, selenium, and thallium 

 

This updated SAP has been developed based upon the characteristics of the groundwater 

quality data collected since groundwater monitoring was implemented in 2016 following 

the requirements in 40 CFR 257.911, and the United States Environmental Protection 

Agency (USEPA) Unified Guidance (March 2009)2.  The plan describes: 

 

 

 

 
1 Final Rule: Disposal of Coal Combustion Residuals from Electric Utilities, 2015. 
2 U.S. EPA, March 2009. Unified Guidance, Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities. 

Office of Solid Waste Management Division, U.S. Environmental Protection Agency, Washington, D.C. 
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1) Background data collection, management, and updates; 

2) Statistical concepts applicable to detection and assessment monitoring programs; 

3) Site-specific statistical analysis methods for Detection Monitoring; and 

4) Statistical approach for Assessment Monitoring and Corrective Action. 

 

As part of ongoing site activities, installation of additional wells may be necessary to 

characterize site conditions or supplement the assessment monitoring well network.  The 

disposition of these additional wells will be described in the site groundwater monitoring 

plan.  Procedures for statistically evaluating additional wells are described in this SAP. 

 

Any change to the statistical analysis plan (e.g. statistical analysis method, background period, 

background data set, well network, screening method, etc.) will only be implemented upon 

receipt of approval from the Alabama Department of Environmental Management 

(Department). 

2.0 BACKGROUND  

This section describes the establishment, screening, update, and management of the 

background data sets used for detection, assessment and corrective action phases of 

groundwater monitoring.  Included are descriptions of the tests that are used to 

determine whether the potential background data represent site-specific conditions and 

the procedures used to update (expand or truncate) the background data set. Also 

described are procedures that will be used to update the data set with more current 

monitoring data or as new background monitoring wells are installed. 

 

Changes or updates to background updates will only be made after Department approval. 

 

2.1 Background Screening 

Background is determined based on site-specific conditions such upgradient wells, wells 

not in the groundwater flow path of the unit, or wells determined to not be affected by 

the disposal unit.  Once background wells are selected based on site-specific conditions, 

the data are screened as follows: 

 



Alabama Power Company        

Statistical Analysis Plan 

 

5 

2.1.1 Outlier Testing 

An outlier is defined as an observation that is unlikely to have come from the same 

distribution as the rest of the data. A statistical outlier test, such as the 1989 EPA Outlier 

Test 3or Tukey’s Outlier Test as discussed in the USEPA Guidance, will be performed on 

the monitoring well data when time series plots or box and whiskers plots indicate the 

presence of extreme observations relative to other observations. The outlier test will serve 

as a data quality check to help identify errors from data entry and other sources.  

 

Statistical outliers in the background data will be deselected unless it can be proven that 

the data point is not an anomalous value and does represent naturally occurring variation.  

This is conservative from a regulatory perspective in that it ensures that the background 

limits are not artificially elevated.  When outliers are identified, they are flagged in the 

data set and the values excluded from background limit calculations. Re-testing for 

outliers will be performed when background updates are proposed. 

 

2.1.2 Testing and Adjusting for Seasonal Effects 

Testing and adjusting data for seasonal factors ensures that seasonal effects will not affect 

the test results. When seasonal effects are suspected, the Kruskal-Wallis seasonality test 

will be used to determine whether the seasonal effects are statistically significant when 

there are sufficient data to test for seasonality.  When seasonal effects are confirmed, the 

data will be de-seasonalized prior to calculating a statistical limit.  Data are de-

seasonalized by subtracting the seasonal mean and adding back the grand mean to each 

observation. Background data will be re-tested when there are at least four new values 

available and a background update is proposed.   

2.1.3 Temporal Trend Testing 

The Sen’s Slope/Mann-Kendall statistical analysis will be performed on all well/constituent 

pairs to evaluate concentrations over time. The Sen’s Slope Estimator will be used to 

estimate the rate of change (increasing, no change, or decreasing) for each constituent at 

each well. The Mann Kendall statistic will be used to determine whether each of those 

trends is statistically significant. The Sen's Slope/Mann Kendall analysis requires at least 

five observations.   

 
3 1953, “Processing data for outliers”, Biometrics, Vol. 9, pp.74-89. 
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When a significant trend is present, older historical values may be deselected from the 

background data prior to computing background limits in cases where groundwater is 

presumed not to be impacted by the unit.  The resulting limits will reflect more current 

conditions and will not be influenced by older, historical conditions that are no longer 

relevant.  If upgradient concentration levels are changing over time (i.e. trending upward 

or downward), the prospective background data set may need to be truncated, removing 

older data to ensure that the resulting limits continue to represent current natural 

conditions.  

 

For instance, when background concentration levels are increasing over time due to 

upgradient water quality changes, if the background data sets are not adjusted, the 

established PLs could result in increased false positive or false negative risk.  In some 

cases, including older historical data in the background data set may result in overly 

sensitive limits and an increased chance of false positive readings.  In other cases, using 

all background data when there are temporal changes in background levels may artificially 

elevate limits.  This scenario may occur even when there is a decreasing trend in 

background concentration levels.  An elevated limit under these circumstances is a direct 

result of an inflated standard deviation that is used in the computation of the parametric 

limit, which in turn will increase the risk of false negative test outcomes. 

 

Well/constituent pairs that have increasing or decreasing concentration levels over time 

will be evaluated to determine if earlier data are no longer representative of present-day 

groundwater quality.  In those cases, earlier data may be deselected prior to construction 

of limits to reduce variation as well as to provide limits that are conservative from a 

regulatory perspective that will detect future changes in groundwater quality. 

 

Background limits also need to allow for random variation in groundwater concentration 

levels that are naturally present at a site.  The availability of multiple background wells can 

give an indication of the natural variability in groundwater constituent levels across a site. 

2.1.4 Sample Size  

While a parametric prediction limit may be constructed with as little as four samples per 

well, the CCR Rule and the EPA Unified Guidance recommend that a minimum of at least 

8 independent background observations be collected for constructing statistical limits. 

The reliability of the statistical results is greatly enhanced by increasing the sample size to 
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eight or more. An increased sample size tends to more accurately characterize the 

variation and typically reduce the probability of erroneous conclusions.  Furthermore, if a 

nonparametric prediction limit is required, the confidence level associated with the test 

will be dependent on the number of background data available as well as the number of 

comparisons to the statistical limit.  

2.1.5 Non-Detect Data 

When data contain <15% nondetects in background, simple substitution of one-half the 

reporting limit is utilized in the statistical analysis.  The reporting limit (RL) utilized for 

nondetects is the practical quantification limit (PQL) used by the laboratory.  

When data contain between 15-50% nondetects, the Kaplan-Meier nondetect adjustment 

is applied to the background data. This technique adjusts the mean and standard 

deviation of the historical concentrations to account for concentrations below the 

reporting limit. Trace (or estimated) values which are reported above the method 

detection limit (MDL) and below the PQL/RL are used in the statistical analysis as reported 

by the laboratory. These values are flagged with “J” to distinguish between estimated 

values and values reported above the PQL.    

 

If detection limits change over a period of analysis, then a statistically significant trend 

could be the result of increasing or decreasing laboratory precision and not an actual 

change in water quality.  Under those circumstances, an appropriate substitution of the 

detection limit will be considered, such as the median or most recent detection limit. 

 

2.2 Updating Interwell Background 

The following describes the process that will be used to update interwell background data 

sets.  Background updates described below will only be performed after Department 

approval. 

 

Interwell statistical methods are constructed by pooling upgradient well data from 2 or 

more upgradient wells. For the Detection Monitoring program, background-derived 

Prediction Limits will be updated during each semi-annual event by incorporating the 

most recent sampling results from the existing background well network into the 
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background data set.  New background data will be screened for any new outliers as 

described above.   

 

For the Assessment and Corrective Action program, background-derived tolerance limits 

are used to construct background limits using pooled upgradient well data for 

comparison against established standards. The tolerance limits will be updated every 2 

years after screening as described above.  

 

Once background has been established, the background well network may be updated 

by (1) adding wells to the background well network, or (2) removing wells and data from 

the background well network.  The following describes the additional statistical screening 

steps that will be taken to update the background after a site-specific determination is 

made that the wells meet the hydraulic and geochemical requirements of a background 

location.  

2.2.1 Adding to the Background Well Network 

The background data set may be updated or adjusted by incorporating new wells into the 

network or installing new background monitoring wells.  When new wells are installed, 

the following process will be used to statistically evaluate the results and incorporate them 

into the background data set upon receipt of ADEM approval. 

 

Prior to incorporating new upgradient well data for construction of statistical limits, 

Tukey’s outlier test and visual screening are used to evaluate data.  Any confirmed outliers 

are flagged as such in the database and deselected prior to construction of interwell 

prediction limits. Any flagged data are displayed in a lighter font and as a disconnected 

symbol on the time series reports, as well as in a lighter font on the accompanying data 

pages. A summary of Tukey’s test results and flagged values will be provided with the 

report. 

 

Upgradient well data will be further tested for trends as described earlier.  When no 

statistically significant trends are identified, all new well data will be incorporated into the 

background.  Any records with trending data will be evaluated on a case by case basis, 

and records may require deselection if historical data are no longer representative of 

present-day groundwater quality conditions.  Interwell prediction limits using all 

upgradient well data are re-calculated as a result of this screening. 
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2.2.2 Removing Wells and Data from Background 

As additional background data are collected, or site conditions change, a 

recommendation may be made to remove a well from the background network for any 

number of reasons (e.g. removal, change in groundwater flow conditions, change in 

chemistry, vandalism, etc.). If an upgradient well will no longer be part of the background 

network, the historical data from that well will no longer be included in the construction 

of interwell limits (which pool upgradient well data) without Department approval.  

 

When wells are proposed for removal from the network, a site-specific statistical and 

geochemical evaluation will be made to identify the population(s) of data that may not 

represent background conditions.  A proposal will be submitted to the Department for 

approval identifying the recommended use or disuse of historical data from the well(s) 

proposed for removal.  The proposal will include statistical data screening and will explain 

the rationale for the proposed use of the data. 

 

In the case where an upgradient well is no longer sampled (i.e. due to well damage, etc.), 

but historical data are still representative of upgradient water quality, an evaluation will 

be conducted as described below to determine whether data are still representative of 

background and should continue to be included in the background data set. When 

demonstration shows that groundwater quality from a well is still representative of 

naturally occurring groundwater quality upgradient of the facility, this data will be used 

in construction of statistical limits with ADEM approval. In cases where data from 

upgradient wells removed from the network do not represent upgradient groundwater 

quality, a proposal will be made for ADEM approval whereby interwell prediction limits 

will be re-calculated using data from only those upgradient wells in the network. 

 

When preparing a background data evaluation for Department approval, the statistical 

portion of the evaluation will be accomplished by: 

 

i. Using the ANOVA to determine whether significant variation exists among 

upgradient wells which would prevent the well’s data from being included in 

construction of interwell prediction limits; 

ii. Visual screening using Time Series and Box Plots to determine whether 

measurements are similar to neighboring upgradient wells; 

iii. Screening the background data set for outliers as described above; and 
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iv. Performing trend tests to identify statistically significant increasing or decreasing 

trends which may require adjustment of the record to eliminate trending data and 

reduce variation. 

 

2.3 Updating Intrawell Background 

Intrawell statistical methods may be used at well locations that have not been impacted 

by a release from the unit being monitored.  When using intrawell methods, once the 

background limits are established, data will not be evaluated again for updating until a 

minimum of 4 new samples are available, or every 2 years4.  Data will be screened for 

outliers and trends as described above. 

 

When updating an intra-well background, data are tested for suitability of updating by 

consolidating new sampling observations with the screened background data. Before 

updating the data for intrawell testing, it is necessary to verify that the most recent 

observations represent an unimpacted state as compared with the existing background.  

Data are first screened for outliers and, when confirmed, flagged as such in the database 

and deselected prior to constructing statistical limits.  This step results in statistical limits 

that are conservative from a regulatory perspective. 

 

The Mann-Whitney (Wilcoxon Rank Sum) two-sample test is then used to compare the 

median of the first group of background observations to the median of the more recent 

4 or more observations.  If the most recent data group is not found to be statistically 

different than the older data, the background data set may be updated and the prediction 

limits will be reconstructed to include the more recent background samples.  When 

statistical differences are identified by the Mann Whitney test, statistical limits may not be 

eligible for updating.  When more samples are available, data will be tested again for 

suitability of updating background data sets. In the event it is determined that the 

historical data are no longer representative of present-day groundwater quality in the 

absence of suspected impacts, only the more recent 8 or more measurements will be used 

to update the prediction limits.  

 

 
4 US EPA Unified Guidance, March 2009. Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities 

– Section 5.3. Office of Solid Waste Management Division, U.S. Environmental Protection Agency, Washington, D.C. 
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3.0 STATISTICAL APPROACH FOR DETECTION MONITORING 

 

The following sections describe the concepts related to developing a site-specific SAP for 

detection monitoring. The statistical evaluation includes screening upgradient well data 

to characterize groundwater upgradient of the facility and determine whether intrawell or 

interwell methods are recommended as the most appropriate statistical method for each 

Appendix III constituent. 

3.1 Statistical Method 

When data from multiple upgradient wells are available, a determination will be made as 

to whether the upgradient well data appear to come from the same population or whether 

there is evidence of spatial variation upgradient of the facility.  Data for each constituent 

are plotted using box and whisker plots to assist in making this determination, providing 

visual representation of concentrations within and across wells.  Analysis of Variance 

(ANOVA) may be used initially to statistically evaluate whether significant spatial variation 

exists at each unit.   

 

Interwell prediction limits (PLs) pool upgradient well data to construct statistical limits 

which are used to evaluate data at downgradient wells.  These tests are appropriate when 

the ANOVA determines that no significant spatial variation exists among the background 

wells.   

 

In the event the ANOVA determines: 

 

1) evidence of significant spatial variation upgradient of the facility, or 

2) that there are insufficient upgradient well data, or 

3) that interwell methods will not adequately address the question of a change in 

groundwater quality at any of the downgradient wells, 

 

the USEPA Unified Guidance recommends switching from interwell methods to intrawell 

methods when it can be reasonably demonstrated that no impact from the CCR unit is 

present for well/constituent pairs in detection monitoring. 

 

Intrawell PLs, which compare the most recent sample from a given well to statistical limits 

constructed from historical measurements at the same well, are extremely useful for 

rapidly detecting changes over time at a given location.  Intrawell methods remove the 



Alabama Power Company        

Statistical Analysis Plan 

 

12 

influence of on-site spatial variation in well-to-well concentration levels. Site monitoring 

data are evaluated for the appropriateness of intrawell methods, including screening of 

background data from within each well for trends, seasonality when sufficient data are 

available, and outliers.   

3.2 Prediction Limits 

The use of PL tests is restricted to Appendix III parameters recently sampled at 

groundwater monitoring wells to represent current conditions.  Background stability will 

be tested using temporal and seasonal trend tests, utilizing de-seasonalizing adjustments 

when seasonal trends are present.  Moreover, statistical conditions including background 

sample size requirements as specified in USEPA guidance and regulations will be verified 

prior to the use of each statistical approach. 

3.3 Criteria for Using the Interwell Statistical Methodology 

There are a number of conditions that need to be met before an interwell statistical 

analysis can be considered appropriate for a specific site.  These conditions are described 

in this section.   

1. Ensuring that the aquifer underlying the site is continuous and that all monitoring 

wells are screened in the same level; 

2. Ensuring that limits will be adequately sensitive in detecting a facility release; 

3. Ensuring that limits reflect current background conditions; and 

4. Ensuring that confounding factors will not confuse the results. 

3.3.1 Aquifer Designation and Monitoring Wells 

Where the uppermost aquifer underlying a site is discontinuous, where downgradient 

monitoring wells are screened in differing levels, or where the upgradient monitoring well 

network is limited, EPA recommends performing intrawell analyses, to avoid confusing an 

impact caused by a release from the facility with a difference between wells caused by 

heterogeneous hydrogeology.  

 

The statistical approach for constituents of concern will be based on interwell or intrawell 

PLs, and in some cases a combination of both methods, as a result of evaluation of spatial 

variation at the site.  Box and whisker plots may be provided to demonstrate 

concentration levels within each well and across wells.  When significant differences exist 
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in concentration levels, particularly between upgradient wells, this indicates spatial 

variation in the groundwater quality. Spatial variation and/or limited upgradient well data 

would tend to create statistical limits that are: 

 

1) not conservative from a regulatory perspective; or 

2) not representative of background water quality. 

3.4 Criteria for Using an Intrawell Statistical Methodology 

The following is a description of the criteria that a site must meet to use an intrawell 

statistical methodology if it is determined that interwell methods are not appropriate. 

3.4.1 Screening of Prospective Historical Background Data 

Prior to using an intrawell analysis, it will be necessary to demonstrate that there have 

been no potential prior impacts at downgradient wells on the prospective historical 

background data as a result of the current practices at the Site.  In addition to an 

independent investigation for prior impacts, prospective background data for intrawell 

tests will be screened for trends, seasonality and outliers as described above.  If intrawell 

analyses are not feasible due to elevated concentrations in downgradient wells relative to 

concentrations upgradient of the facility, as determined during the screening process, 

interwell analyses will initially be utilized until further evidence supports the use of 

intrawell testing. 

3.4.2 Stable Naturally Occurring Concentrations 

The background data screening procedure described here is designed to check for stable 

background conditions, and account for existing groundwater quality from past or 

present activities in the area. While having pre-waste data is ideal for characterization of 

groundwater quality prior to waste placement, these facilities do not have pre-waste data.   

 

The Sen’s Slope/Mann-Kendall test for increasing or decreasing temporal trends will be 

used to test prospective background data when time series plots indicate the possibility 

of either increasing or decreasing trends over time.  In the case where significant trends 

are found, unrepresentative values will be deselected only when it is clear that the trend 

is not the result of contamination. Assuming no alternative source, if similar trends and/or 

concentration levels are noted upgradient of the unit for the same parameters, it will be 

assumed that concentration levels represent natural variation in groundwater, and thus, 
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earlier data will be removed so that compliance limits reflect current groundwater 

conditions upgradient of the unit.  

3.5 Site-Wide False Positive Rates (SWFPR) and Statistical Power 

The USEPA Unified Guidance recommends an annual site-wide false positive rate of 10%, 

which is distributed equally among the total number of sampling events. A site-wide false 

positive rate of 5% is targeted for each semi-annual sampling event. USEPA also requires 

demonstration that the statistical methodology selected for a facility will provide 

adequate statistical power, as discussed in Section 3.7 to detect a release, should one 

occur.   

3.6 Determination of Future Compliance Observations Falling Within Background 

Limits 

Intrawell or interwell upper PL are constructed with a test-specific alpha based on the 

overall site-wide false positive rate (SWFPR) of 5% for each sampling event.  Any 

compliance observation that exceeds the background prediction limit will be followed 

with one or two independent resamples, depending on the resample plan, to determine 

whether the initial exceedance is verified.  

 

The following pretests are used to ensure that the statistical test criteria are met: 

 

1) Data Distribution.  The distribution of the data will be tested using either the 

Shapiro-Wilk test (for background sample sizes of 50 or less) or the Shapiro-Francia 

test (for background sample sizes greater than 50).  Non-normally distributed data 

will be transformed using the ladder of powers5 to normalize the data prior to 

construction of background limits.  When background data cannot be normalized, 

nonparametric PL will be calculated. 

 

2) Handling Non-Detects.  Simple substitution per USEPA Guidance6 will be used 

when non-detects comprise less than or equal to 15% of the individual well data.  

Simple substitution refers to the practice of substituting one-half the reporting or 

detection limit for non-detects.  When the proportion of non-detects (NDs) in 

 
5 1992, Statistical Methods In Water Resources, Elsevier, Helsel, D. R., & Hirsch, R. M. 
6 June 1992, Addendum to Interim Final Guidance, Statistical Analysis of Ground-Water Monitoring Data at RCRA 

Facilities. Office of Solid Waste Management Division, U.S. Environmental Protection Agency, Washington, D.C. 
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background falls between 16 and 50%, a non-detect adjustment such as the 

Kaplan-Meier or Regression on Order Statistics (ROS) method for adjustment of 

the mean and standard deviation will be used prior to constructing a parametric 

prediction limit. When the proportion of non-detects exceeds 50%, or when the 

data cannot be normalized, a nonparametric prediction limit will be used. 

3.7 Statistical Power 

The USEPA Unified Guidance also requires that facilities achieve adequate statistical 

power to detect a release, even if only at one facility well and involving a single 

constituent. More specifically, EPA recommends power of approximately 55% when 

concentration levels are 3 standard deviations above the background mean, or 

approximately 80% power at 4 standard deviations above the background mean.  

 

The performance of a given testing strategy is displayed in Power Curves which are based 

on the particular statistical method chosen combined with the resampling plan, the false 

positive rate associated with the statistical test, as well as the number of background 

samples available and the size and configuration of the monitoring network. 

 

Power Curves for the PLs following this report demonstrate that the specified plan has the 

power to detect a release in downgradient wells and meet or exceed at least one of the 

power recommendations.  As more data are collected during routine semi-annual 

sampling events and the background sets are expanded, the power requirements will 

exceed recommended power requirements. 

4.0 STATISTICAL APPROACH FOR ASSESSMENT MONITORING & CORRECTIVE 

ACTION  

The following describes the general statistical procedures that will be used if a facility 

enters Assessment or Corrective Action monitoring because of SSIs in the Detection 

monitoring program.  Site-specific and event-specific SAPs may be developed at that time 

according to permit or regulatory requirements. 

4.1 Assessment Monitoring 

Assessment Monitoring may be initiated when there is a confirmed SSI over background 

in one or more wells for any of the Appendix III parameters.  Wells are sampled for 

Appendix IV parameters semiannually concurrent with Appendix III constituents. 
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When in assessment monitoring, Appendix IV constituent concentrations are compared 

to Groundwater Protection Standards (GWPS), or other applicable standards, using 

Confidence Intervals. Upgradient well data are screened for outliers and trends as 

described above and tolerance limits are used to develop background limits. GWPS may 

be based on background limits when background concentrations are higher than the 

established Maximum Contaminant Levels (MCLs) or other rule-specified GWPS. 

 

Parametric confidence intervals around the population mean will be constructed at the 

99% confidence level when data follow a normal distribution, and around the geometric 

mean (or population median) when data follow a transformed-normal distribution. 

 

Non-parametric confidence intervals will be constructed when data do not pass a 

normality test and cannot be normalized via a transformation. The confidence level 

associated with the non-parametric tests is dependent on the number of values used to 

construct the interval. Confidence intervals require a minimum of four samples; however, 

a minimum of eight samples are recommended.  When non-parametric confidence 

intervals are constructed, a maximum of eight of the most recent samples will be used in 

the comparison.   When a well/constituent pair does not have the minimum sample 

requirement, the well/constituent pair will continue to be reported and tracked using time 

series plots and/or trend tests until such time that enough data are available. 

 

In Assessment Monitoring, when the Lower Confidence Limit (LCL), or the entire interval, 

exceeds the GWPS as discussed in the USEPA Unified Guidance (2009), the result is 

recorded as an SSI. 

4.2 Corrective Action 

If groundwater corrective action is triggered, semi-annual sampling of the assessment 

monitoring wells will continue and Confidence Intervals will monitor the progress of 

remediation efforts.  Confidence Intervals are compared to GWPS and the entire interval 

must fall below a specified limit (i.e. the Upper Confidence Limit [UCL] must be below the 

limit) to demonstrate compliance. A site-specific monitoring program will be developed 

based on the final corrective action plan and points-of-compliance. 
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5.0 SITE-SPECIFIC STATISTICAL ANALYSIS METHODS 

 

A site-specific statistical analysis approach was developed after applying the screening 

criteria described previously.  Results of the site-specific screening are presented in 

Appendix A, Background Screening and Compliance Evaluation.  The following is a 

detailed description of the statistical analysis methodology that will be used for 

groundwater quality analysis at the site when monitored constituents are present in any 

of the downgradient wells.  

 

Background sampling began in February 2016. The monitoring well network is described 

on Table 1. 

 

For the statistical analysis of analytical results obtained from the existing monitoring well 

network, (1) the number of samples collected will be consistent with the appropriate 

statistical procedures as recommended by the CCR Rule and the USEPA Unified Guidance; 

(2) the statistical method will comply with the EPA-recommended performance standards; 

and (3) determination of whether or not there is a statistically significant increase (SSI) 

over background values in the future will be completed per the above-mentioned 

regulations. 

5.1 Detection Monitoring Program 

Based on the background screening that was conducted by Groundwater Stats Consulting 

in the Fall 2017 and approved by Dr. Kirk Cameron, PhD Statistician with MacStat 

Consulting, primary author of the USEPA Unified Guidance, and Senior Advisor to 

Groundwater Stats Consulting, interwell methods combined with a 1-of-2 resampling 

strategy will be used to evaluate boron, calcium, chloride and fluoride. Intrawell methods 

combined with a 1-of-2 resampling strategy will be used for pH, sulfate and TDS. If a 

statistical exceedance is found, one independent resample will be collected to determine 

whether the initial exceedance is verified. 

 

If the initial finding is not verified by resampling, the resampled value will replace the 

initial finding. When the resample confirms the initial finding, the exceedance will be 

reported.  The Sen’s Slope/Mann Kendall trend test will be used, in addition to PL, to 

statistically evaluate concentration levels over time and determine whether 

concentrations are increasing, decreasing, or stabilizing.   
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The chance of false positive results increases with increasing numbers of statistical tests.  The 

total number of statistical tests for a facility is the number of parameters tested multiplied by 

the number of monitoring wells.  In an effort to reduce the overall number of statistical tests 

performed at each semi-annual sampling event, thereby lowering the chance of a false 

exceedance while maintaining a high degree of statistical confidence that a release will be 

detected, Plant Gorgas Gypsum Pond will: 

 

1) Monitor constituents in wells with detections (i.e. excluding well/constituent pairs with 

100% nondetects); and 

2) Incorporate a 1-of-2 retesting strategy  

 

The following statistical methods will be used:  

5.1.1 Parametric Prediction Limits  

These limits will be computed per USEPA Unified Guidance when data can be normalized, 

possibly via transformation.  The test alpha will be calculated based on the following 

configuration: 

 

 

Annual SWFPR = 0.10 

1-of-2 resampling plan with a minimum of 8 background samples for interwell tests 

1-of-2 resampling plan with a minimum of 8 background samples for intrawell tests 

w= 3 (number of compliance wells) 

c= 7 constituents 

5.1.2 Nonparametric Prediction Limits 

The highest background value will be used to set the upper nonparametric prediction 

limit. The associated confidence level takes into account the prospect of additional 

future compliance values (retests) when there is an initial exceedance.  The achieved 

confidence level is determined based on the background sample size, the number of 
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monitoring wells in the network, and the number of proposed retests, using tables 

provided in the USEPA Unified Guidance7.  

 

5.1.3 Retesting Strategy 

When the prediction limit analyses indicate initial exceedances, discrete verification 

resamples from the indicating well(s) will be collected within 90 days and prior to the next 

regularly scheduled sampling event. If the initial exceedance is verified, a confirmed SSI 

will be reported. For the test to be valid, the resample needs to be statistically 

independent which requires that sufficient time elapse between the initial sample and 

resample.  A minimum time interval between samples will be established to ensure that 

separate volumes of groundwater are being sampled. 

5.1.4 Background Data Set 

Interwell tests, which compare downgradient well data to statistical limits constructed 

from all pooled upgradient well data after careful screening, are appropriate when 

average concentrations are similar across upgradient wells.  Intrawell tests, which compare 

compliance data from a single well to screened historical data within the same well, are 

appropriate when upgradient wells exhibit spatial variation; when statistical limits 

constructed from upgradient wells would not be conservative from a regulatory 

perspective; and when downgradient water quality is unimpacted compared to 

upgradient water quality for the same parameter. Because upgradient well data represent 

natural groundwater quality upgradient of the facility, intrawell prediction limits are also 

constructed on these wells. A minimum of 8 background samples are required for both 

interwell and intrawell tests. 

 

The background data set will be managed, screened and updated as described previously 

after receipt of Department approval. 

 

 

 
7 USEPA Unified Guidance, March 2009. Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities. 

Office of Solid Waste Management Division, U.S. Environmental Protection Agency, Washington, D.C. 
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5.2 Assessment Monitoring Program 

Assessment monitoring will be performed following the procedures described in Section 

4.0.  When assessment monitoring is initiated, Appendix IV constituents are sampled 

semi-annually, and concentrations in downgradient wells are statistically compared as 

described below to GWPS. Following the Unified Guidance, the Maximum Contaminant 

Level (MCL) is used as the GWPS. When reported concentrations in upgradient wells are 

higher than the established MCLs, background limits may be developed as described 

below from an interwell tolerance limit using the pool of all approved upgradient well 

data (see Chapter 7 of the Unified Guidance).  

Parametric tolerance limits, which are used when pooled upgradient well data follow a 

normal or transformed-normal distribution, may be constructed on upgradient well or 

wells with the highest average concentrations with Department approval.  This step serves 

to reduce the effect of spatial variation on the standard deviation in the parametric case 

when calculating a GWPS.  Non-parametric tolerance limits will be constructed when data 

do not follow a normal or transformed-normal distribution or when a parametric 

tolerance limit is not approved. 

For constituents without established MCLs, the CCR-rule specified limits will be used as 

the GWPS unless Department-approved background is higher as calculated from interwell 

tolerance limit as described above. Appendix IV background data are screened for outliers 

and extreme trending patterns that would lead to artificially elevated statistical limits.      

Confidence Intervals are then constructed using a maximum of 8 of the most recent  

assessment measurements from a given downgradient well for comparison to the GWPS 

to determine compliance. 

Parametric tolerance limits (i.e. UTLs) are calculated when data follow a normal or 

transformed-normal distribution using pooled upgradient well data as described above 

for Appendix IV parameters with a target of 95% confidence and 95% coverage. When 

data sets contain greater than 50% nondetects or do not follow a normal or transformed-

normal distribution, the confidence and coverage levels for nonparametric tolerance limits 

are dependent upon the number of background samples. The UTLs are then used as  

background levels for establishing the GWPS  under case 3 below.  
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As described in 40 CFR § 257.95(h)(1)-(3) the GWPS is:   

 

1. The maximum contaminant level (MCL) established under 40 CFR § 141.62 and 

141.66. 

2. Where an MCL has not been established:  

(i) Cobalt 0.006 mg/L; 

(ii) Lead 0.015 mg/L; 

(iii) Lithium 0.040 mg/L; and 

(iv) Molybdenum 0.100 mg/L. 

3. Background levels for constituents where the background level is higher than the 

MCL or rule-specified GWPS.  

  

In assessment monitoring, when the Lower Confidence Limit (LCL), or the entire 

confidence interval, exceeds the GWPS as discussed in the USEPA Unified Guidance 

(2009), the result is recorded as an SSL.  

With Department approval, the background limits will be updated and compared to the 

MCLs and CCR-rule specified limits for Appendix IV constituents every two years to 

determine whether the established limit or background will be used as the GWPS in the 

confidence interval comparisons, as discussed above. 

5.3 Corrective Action Monitoring Program 

When implemented, groundwater corrective action will include a remedy monitoring 

program.  The remedy monitoring program will be prepared under separate cover and 

include details regarding statistical analysis of results. 
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Table 1.
Groundwater Monitoring Well Network Details

Well Name Purpose
Installation 

Completion Date
Northing Easting Ground Elevation

Top of Casing 
Elevation

Well Depth (ft.) 
Below Top of 

Casing

Top of Screen 
Elevation             
(ft MSL)

Bottom of Screen 
Elevation             
(ft MSL)

Screen Length

MW-1 Upgradient 1/15/2014 1330794.064 594082.361 499.19 502.25 107.56 405.09 395.09 10
MW-2 Upgradient 10/23/2014 1331053.309 593548.802 498.54 502.12 94.58 417.94 407.94 10
MW-3 Upgradient 10/23/2014 1330842.402 593025.397 522.23 525.9 119.07 417.23 407.23 10
MW-4 Upgradient 2/19/2012 1330289.727 592896.414 516.67 518.63 128.66 400.37 390.37 10

GS-GSA-MW-3 Downgradient 12/8/2015 1329120.128 2054772.316 439.75 442.63 129.68 323.35 313.35 10
GS-GSA-MW-4 Downgradient 12/9/2015 1329235.421 2054872.732 439.44 442.10 107.86 344.64 334.64 10
GS-GSA-MW-8 Downgradient 12/20/2015 1328959.796 2054804.925 401.33 404.38 128.45 286.33 276.33 10
GS-GSA-MW-3V Vertical Delineation 2/25/2019 1329100.49 2054755.12 439.60 442.68 191.58 261.60 251.60 10
GS-GSA-MW-4V Vertical Delineation 2/25/2019 1329256.83 2054882.74 439.29 442.18 154.39 308.29 288.29 20
GS-GSA-MW-9H Horizontal Delineation 2/3/2019 1328157.96 2054972.56 333.04 335.83 60.29 286.04 276.04 10
GS-GSA-MW-10H Horizontal Delineation 2/4/2019 1328612.73 2055441.67 336.56 339.52 29.46 320.56 310.56 10
GS-GSA-MW-11H Horizontal Delineation 2/6/2019 1327162.44 2056243.5 260.13 263.02 49.39 224.13 214.13 10

Notes: 

1. Northing and easting are in feet relative to the State Plane Alabama West North America Datum of 1983. 
2. Elevations are in feet relative to the North American vertical Datum of 1988.

3. *Piezometers are utilized for water level readings only.
3. Top of screen and bottom of screen depths are calculated relative Top of Casing elevation .
5. MSL - Mean Sea Level
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GROUNDWATER STATS 
CONSULTING  

 

 
 
 
October 1, 2019 
 
 
Southern Company Services 
Attn: Mr. Greg Dyer 
3535 Colonnade Parkway 
Birmingham, AL 35243 
 
Re:  Plant Gorgas Gypsum Pond 
 Background Update – May 2019 
 
Dear Mr. Dyer, 
 
Groundwater Stats Consulting, formerly the statistical consulting division of Sanitas 
Technologies, is pleased to provide the screening for the proposed background update 
of the prediction limits with data through May 2019 for Alabama Power Company’s 
Plant Gorgas Gypsum Pond. The analysis complies with the federal rule for the Disposal 
of Coal Combustion Residuals from Electric Utilities (CCR Rule, 2015) as well as with the 
USEPA Unified Guidance (2009). 
 
Sampling began at site for the CCR program in 2016. The monitoring well network, as 
provided by Southern Company Services, consists of the following:  
 

o Upgradient wells: MW-1, MW-2, MW-3, and MW-4; and 
o Downgradient wells: GS-GSA-MW-3, GS-GSA-MW-4, and                       

GS-GSA-MW-8. 
 
Data were sent electronically to Groundwater Stats Consulting, and the statistical 
analysis was prepared according to the Statistical Analysis Plan approved by Dr. Kirk 
Cameron, PhD Statistician with MacStat Consulting, primary author of the USEPA Unified 
Guidance, and Senior Advisor to Groundwater Stats Consulting. The analysis was 
reviewed by Dr. Jim Loftis, Civil & Environmental Engineering professor emeritus at 
Colorado State University and Senior Advisor to Groundwater Stats Consulting. 
 
The CCR program consists of the following constituents:  
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o Appendix III (Detection Monitoring) - boron, calcium, chloride, fluoride, 

pH, sulfate, and TDS; 
 
Time series and box plots for these parameters are provided for all wells and 
constituents; and are used to evaluate concentrations over the entire record for the 
purpose of updating statistical limits (Figures A and B, respectively). Values in 
background which have been flagged as outliers may be seen in a lighter font and as a 
disconnected symbol on the graphs.  
 
Background Update Summary 
 
Intrawell prediction limits, which compare the most recent compliance sample from a 
given well to historical data from the same well, are updated by testing for the 
appropriateness of consolidating new sampling observations with the screened 
background data. This process is described below and requires a minimum of four new 
data points. Historical data were evaluated for updating with newer data through May 
2019 through the use of time series graphs to identify potential outliers when necessary, 
as well as the Mann Whitney test for equality of medians.  As discussed in the Statistical 
Analysis Plan (October 2018), intrawell prediction limits are used to evaluate pH, sulfate, 
and TDS at all wells due to natural spatial variation for these parameters. 
  
Interwell prediction limits, which compare the most recent sample from each 
downgradient well to statistical limits constructed from pooled upgradient well data, are 
updated during each sample event.  Data from upgradient wells are periodically re-
screened for newly developing trends, which may require adjustment of the background 
period to eliminate the trend, as well as for outliers over the entire record.  Interwell 
prediction limits are used to evaluate boron, calcium, chloride, and fluoride. 

Parametric prediction limits are utilized when the screened historical data follow a 
normal or transformed-normal distribution. When data cannot be normalized or the 
majority of data are nondetects, a nonparametric test is utilized. While the false positive 
rate associated with the parametric limits is based on an annual 10% as recommended 
by the EPA Unified Guidance (2009), the false positive rate associated with the 
nonparametric limits is dependent upon the available background sample size, number 
of future comparisons, and verification resample plan. The distribution of data is tested 
using the Shapiro-Wilk/Shapiro-Francia test for normality. After testing for normality 
and performing any adjustments as discussed below (US EPA, 2009), data are analyzed 
using either parametric or non-parametric prediction limits. 
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 No statistical analyses are required on wells and analytes containing 100% 
nondetects (USEPA Unified Guidance, 2009, Chapter 6). 

 When data contain <15% nondetects in background, simple substitution of one-
half the reporting limit is utilized in the statistical analysis.  The reporting limit 
utilized for nondetects is the practical quantification limit (PQL) as reported by 
the laboratory. 

 When data contain between 15-50% nondetects, the Kaplan-Meier nondetect 
adjustment is applied to the background data. This technique adjusts the mean 
and standard deviation of the historical concentrations to account for 
concentrations below the reporting limit. 

 Nonparametric prediction limits are used on data containing greater than 50% 
nondetects. 

 
A power curve is provided in this report to demonstrate that a change from the 
originally proposed 1-of-3 resample plan to the 1-of-2 resample plan provides sufficient 
power to detect changes at downgradient wells for constituents evaluated using 
intrawell prediction limits and complies with the recommendations in the USEPA Unified 
Guidance (2009). The EPA suggests the selected statistical method should provide at 
least 55% power at 3 standard deviations or at least 80% power at 4 standard 
deviations. The power curve is based on the following: 
 
Semi-Annual Sampling 
Intrawell Prediction Limits with 1-of-2 resample plan 
# Constituents Detected Downgradient: 7 
# Downgradient wells: 3 
 
Prior to performing prediction limits, proposed background data were through May 
2019 reviewed to identify any newly suspected outliers at all wells for pH, sulfate, and 
TDS, and at upgradient wells for boron, calcium, chloride, and fluoride (Figure C). Both 
Tukey’s Test and visual screening are used to identify potential outliers. When identified, 
values were flagged with “o” and excluded to reduce variation, better represent 
background conditions, and provide limits that are conservative from a regulatory 
perspective. Potential outliers that are identified by Tukey’s test but are not greatly 
different from the rest of the data are not flagged.  Also, outliers that are not identified 
as important by Tukey’s test may be identified visually. As mentioned above, flagged 
data are displayed in a lighter font and as a disconnected symbol on the time series 
reports, as well as in a lighter font on the accompanying data pages. No data were 
flagged as outliers during the screening. A summary of Tukey’s test results follows this 
letter.  
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For constituents requiring intrawell prediction limits, the Mann Whitney (Wilcoxon Rank 
Sum) test was used to compare the medians of historical data through May 2017 to 
compliance data through May 2019 to evaluate whether the groups are statistically 
similar at the 99% confidence level, in which case background data may be updated with 
compliance data (Figure D). Statistically significant differences were found between the 
two groups for sulfate in well GS-GSA-MW-8; and TDS in wells GS-GSA-MW-8 and MW-
1. Typically, when the test concludes that the medians of the two groups are 
significantly different, particularly in the downgradient wells, the background are not 
updated to include the newer data but will be reconsidered in the future.  
 
However, in the case of sulfate at well GS-GSA-MW-8, concentrations are lower than 
those reported in at least one upgradient well and were, therefore, updated.  For TDS, 
the Mann Whitney identified differences in upgradient well MW-1 as well as at 
downgradient well GS-GSA-MW-8. A very similar pattern and concentrations are 
observed also in upgradient well MW-3, though the difference is not statistically 
significant. When similar patterns exist upgradient of the facility, it is an indication that 
groundwater quality is naturally changing and is unrelated to the landfill. Therefore, 
upgradient well MW-1 was updated to include all data through May 2019 for TDS.  
Downgradient well GS-GSA-MW-8 will use the most recent 8 samples through May 
2019 for TDS, which are more stable and reflective of present-day conditions, for 
construction of intrawell prediction limits. A summary of these results follows this letter 
and the test results are included with the Mann Whitney test section at the end of this 
report. Additionally, a summary of well/constituent pairs using a truncated portion of 
the record follows this letter.  
 
The Sen’s Slope/Mann Kendall trend test was used to evaluate the entire record of data 
from upgradient wells for parameters utilizing interwell prediction limits (Figure E). 
When statistically significant increasing trends are identified in upgradient wells, the 
earlier portion of data is deselected prior to construction of interwell statistical limits if 
the trending data would result in statistical limits that are not conservative from a 
regulatory perspective. A few statistically significant increasing trends were noted in 
upgradient wells and may be seen on the Trend Test Summary Table. These trends 
required no adjustments at this time, however, because the period of record is short 
and/or the magnitudes of the trends were low relative to the average concentrations in 
background.  
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Evaluation of Appendix III Parameters 
 
Interwell prediction limits combined with a 1-of-2 verification strategy were constructed 
for boron, calcium, chloride and fluoride; and intrawell prediction limits combined with a 
1-of-2 verification strategy were constructed for pH, sulfate and TDS (Figures F and G, 
respectively). Future samples will be compared against these prediction limits. In the 
event of an initial exceedance of compliance well data, the 1-of-2 resample plan allows 
for collection of one additional sample to determine whether the initial exceedance is 
confirmed. When the resample confirms the initial exceedance, a statistically significant 
increase (SSI) is identified, and further research would be required to identify the cause 
of the exceedance (i.e. impact from the site, natural variation, or an off-site source). If a 
resample falls within the statistical limit, the initial exceedance is considered to be a false 
positive result; therefore, no further action is necessary. A summary of the updated 
prediction limits may be found in the Prediction Limit Summary tables following this 
letter. 
 
Thank you for the opportunity to assist you in the statistical analysis of groundwater 
quality for Gorgas Gypsum Pond. If you have any questions or comments, please feel 
free to contact us. 
 
For Groundwater Stats Consulting, 
 

 
 
 

Andrew T. Collins 
Groundwater Analyst 
 

 
 
 
 

Kristina L. Rayner     
Groundwater Statistician    
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Time Series

Constituent: TDS (mg/L)    Analysis Run 9/23/2019 9:12 AM
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Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test

Boron (mg/L) MW-1,MW-2,MW-3,MW-4 No n/a n/a w/combined bg NP NaN 72 0.05995 0.05954 ln(x) ShapiroFrancia

Calcium (mg/L) MW-1,MW-2,MW-3,MW-4 No n/a n/a w/combined bg NP NaN 72 236.3 80.67 ln(x) ShapiroFrancia

Chloride (mg/L) MW-1,MW-2,MW-3,MW-4 No n/a n/a w/combined bg NP NaN 72 2.247 0.8446 ln(x) ShapiroFrancia

Fluoride (mg/L) MW-1,MW-2,MW-3,MW-4 No n/a n/a w/combined bg NP NaN 76 0.2393 0.132 sqrt(x) ShapiroFrancia

Outlier Analysis - All Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 9:11 AM
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Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test

Sulfate (mg/L) MW-1 (bg) Yes 2100 5/22/2018 NP NaN 18 1483 187.3 ln(x) ShapiroWilk

Outlier Analysis - Significant Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 9:09 AM



Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test

pH (pH) GS-GSA-MW-3 No n/a n/a NP NaN 13 6.032 0.2034 x^6 ShapiroWilk

pH (pH) GS-GSA-MW-4 No n/a n/a NP NaN 13 3.785 0.04034 x^6 ShapiroWilk

pH (pH) GS-GSA-MW-8 No n/a n/a NP NaN 13 6.784 0.2012 x^6 ShapiroWilk

pH (pH) MW-1 (bg) No n/a n/a NP NaN 18 5.165 0.03869 x^6 ShapiroWilk

pH (pH) MW-2 (bg) No n/a n/a NP NaN 18 5.961 0.1039 ln(x) ShapiroWilk

pH (pH) MW-3 (bg) No n/a n/a NP NaN 19 5.227 0.5559 x^6 ShapiroWilk

pH (pH) MW-4 (bg) No n/a n/a NP NaN 19 6.153 0.04655 ln(x) ShapiroWilk

Sulfate (mg/L) GS-GSA-MW-3 No n/a n/a NP NaN 12 2849 155.8 x^6 ShapiroWilk

Sulfate (mg/L) GS-GSA-MW-4 No n/a n/a NP NaN 12 564.5 39.86 ln(x) ShapiroWilk

Sulfate (mg/L) GS-GSA-MW-8 No n/a n/a NP NaN 12 1473 307.9 ln(x) ShapiroWilk

Sulfate (mg/L) MW-1 (bg) Yes 2100 5/22/2018 NP NaN 18 1483 187.3 ln(x) ShapiroWilk

Sulfate (mg/L) MW-2 (bg) No n/a n/a NP NaN 18 998.9 129.3 normal ShapiroWilk

Sulfate (mg/L) MW-3 (bg) No n/a n/a NP NaN 18 2431 379.6 sqrt(x) ShapiroWilk

Sulfate (mg/L) MW-4 (bg) No n/a n/a NP NaN 18 2566 233.5 normal ShapiroWilk

TDS (mg/L) GS-GSA-MW-3 No n/a n/a NP NaN 12 4757 688.4 x^6 ShapiroWilk

TDS (mg/L) GS-GSA-MW-4 No n/a n/a NP NaN 12 990.3 51.88 x^5 ShapiroWilk

TDS (mg/L) GS-GSA-MW-8 No n/a n/a NP NaN 12 2854 519.3 ln(x) ShapiroWilk

TDS (mg/L) MW-1 (bg) No n/a n/a NP NaN 18 2181 173.6 ln(x) ShapiroWilk

TDS (mg/L) MW-2 (bg) No n/a n/a NP NaN 18 1643 200.5 x^2 ShapiroWilk

TDS (mg/L) MW-3 (bg) No n/a n/a NP NaN 18 3661 628.6 ln(x) ShapiroWilk

TDS (mg/L) MW-4 (bg) No n/a n/a NP NaN 18 3939 362.7 x^6 ShapiroWilk

Outlier Analysis - All Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 9:09 AM
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Constituent Well Calc. 0.01 Method

Sulfate (mg/L) GS-GSA-MW-8 2.637 Yes Mann-W

TDS (mg/L) GS-GSA-MW-8 2.633 Yes Mann-W

TDS (mg/L) MW-1 (bg) 3.264 Yes Mann-W

Welch's t-test/Mann-Whitney - Significant Results
Plant Gadsden     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 5:58 PM



Constituent Well Calc. 0.01 Method

pH (pH) GS-GSA-MW-3 -2.275 No Mann-W

pH (pH) GS-GSA-MW-4 -0.5929 No Mann-W

pH (pH) GS-GSA-MW-8 0.4398 No Mann-W

pH (pH) MW-1 (bg) -2.027 No Mann-W

pH (pH) MW-2 (bg) 2.355 No Mann-W

pH (pH) MW-3 (bg) -1.074 No Mann-W

pH (pH) MW-4 (bg) 1.534 No Mann-W

Sulfate (mg/L) GS-GSA-MW-3 0.4291 No Mann-W

Sulfate (mg/L) GS-GSA-MW-4 -0.8645 No Mann-W

Sulfate (mg/L) GS-GSA-MW-8 2.637 Yes Mann-W

Sulfate (mg/L) MW-1 (bg) 1.728 No Mann-W

Sulfate (mg/L) MW-2 (bg) -1.089 No Mann-W

Sulfate (mg/L) MW-3 (bg) 1.678 No Mann-W

Sulfate (mg/L) MW-4 (bg) -2.185 No Mann-W

TDS (mg/L) GS-GSA-MW-3 0.8522 No Mann-W

TDS (mg/L) GS-GSA-MW-4 -0.3409 No Mann-W

TDS (mg/L) GS-GSA-MW-8 2.633 Yes Mann-W

TDS (mg/L) MW-1 (bg) 3.264 Yes Mann-W

TDS (mg/L) MW-2 (bg) -1.272 No Mann-W

TDS (mg/L) MW-3 (bg) 1.812 No Mann-W

TDS (mg/L) MW-4 (bg) -1.54 No Mann-W

Welch's t-test/Mann-Whitney - All Results
Plant Gadsden     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 5:58 PM



0

1.4

2.8

4.2

5.6

7

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-3 background

GS-GSA-MW-3 compliance

background median = 6.18

compliance median = 5.88

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-3

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = -2.275 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    Yes

 0.1      1.645    Yes

 0.05     1.96     Yes

 0.02     2.326    No

 0.01     2.576    No

0

0.8

1.6

2.4

3.2

4

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-4 background

GS-GSA-MW-4 compliance

background median = 3.795

compliance median = 3.8

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-4

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = -0.5929 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    No

 0.1      1.645    No

 0.05     1.96     No

 0.02     2.326    No

 0.01     2.576    No

0

1.6

3.2

4.8

6.4

8

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-8 background

GS-GSA-MW-8 compliance

background median = 6.745

compliance median = 6.83

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-8

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = 0.4398 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    No

 0.1      1.645    No

 0.05     1.96     No

 0.02     2.326    No

 0.01     2.576    No

0

1.2

2.4

3.6

4.8

6

4/26/16 12/4/16 7/15/17 2/22/18 10/3/18 5/14/19

MW-1 background

MW-1 compliance

background median = 5.195

compliance median = 5.135

Mann-Whitney (Wilcoxon Rank Sum)

MW-1 (bg)

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = -2.027 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    Yes

 0.1      1.645    Yes

 0.05     1.96     Yes

 0.02     2.326    No

 0.01     2.576    No



0

1.4

2.8

4.2

5.6

7

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-2 background

MW-2 compliance

background median = 5.895

compliance median = 6.035

Mann-Whitney (Wilcoxon Rank Sum)

MW-2 (bg)

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = 2.355 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    Yes

 0.1      1.645    Yes

 0.05     1.96     Yes

 0.02     2.326    Yes

 0.01     2.576    No

0

1.2

2.4

3.6

4.8

6

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-3 background

MW-3 compliance

background median = 5.56

compliance median = 4.99

Mann-Whitney (Wilcoxon Rank Sum)

MW-3 (bg)

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = -1.074 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    No

 0.1      1.645    No

 0.05     1.96     No

 0.02     2.326    No

 0.01     2.576    No

0

1.4

2.8

4.2

5.6

7

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-4 background

MW-4 compliance

background median = 6.13

compliance median = 6.16

Mann-Whitney (Wilcoxon Rank Sum)

MW-4 (bg)

Constituent: pH    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

 Z = 1.534 (two-tail)

 Alpha    Table    Sig.

 0.2      1.282    Yes

 0.1      1.645    No

 0.05     1.96     No

 0.02     2.326    No

 0.01     2.576    No

0

600

1200

1800

2400

3000

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-3 background

GS-GSA-MW-3 compliance

background median = 2890

compliance median = 2900

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-3

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 0.4291

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No



0

140

280

420

560

700

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-4 background

GS-GSA-MW-4 compliance

background median = 576

compliance median = 535

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-4

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = -0.8645

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No
0

600

1200

1800

2400

3000

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-8 background

GS-GSA-MW-8 compliance

background median = 1260

compliance median = 1800

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-8

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 2.637

 Alpha    Table    Sig.

 0.1      1.282    Yes

 0.05     1.645    Yes

 0.025    1.96     Yes

 0.01     2.326    Yes

0

600

1200

1800

2400

3000

4/26/16 12/4/16 7/15/17 2/22/18 10/3/18 5/14/19

MW-1 background

MW-1 compliance

background median = 1420

compliance median = 1500

Mann-Whitney (Wilcoxon Rank Sum)

MW-1 (bg)

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 1.728

 Alpha    Table    Sig.

 0.1      1.282    Yes

 0.05     1.645    Yes

 0.025    1.96     No

 0.01     2.326    No
0

400

800

1200

1600

2000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-2 background

MW-2 compliance

background median = 1100

compliance median = 920

Mann-Whitney (Wilcoxon Rank Sum)

MW-2 (bg)

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = -1.089

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No



0

800

1600

2400

3200

4000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-3 background

MW-3 compliance

background median = 2100

compliance median = 2600

Mann-Whitney (Wilcoxon Rank Sum)

MW-3 (bg)

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 1.678

 Alpha    Table    Sig.

 0.1      1.282    Yes

 0.05     1.645    Yes

 0.025    1.96     No

 0.01     2.326    No
0

800

1600

2400

3200

4000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-4 background

MW-4 compliance

background median = 2700

compliance median = 2400

Mann-Whitney (Wilcoxon Rank Sum)

MW-4 (bg)

Constituent: Sulfate    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = -2.185

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No

0

1200

2400

3600

4800

6000

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-3 background

GS-GSA-MW-3 compliance

background median = 4950

compliance median = 5025

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-3

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 0.8522

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No
0

400

800

1200

1600

2000

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-4 background

GS-GSA-MW-4 compliance

background median = 991

compliance median = 972

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-4

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = -0.3409

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No



0

800

1600

2400

3200

4000

8/24/16 3/3/17 9/11/17 3/22/18 9/30/18 4/10/19

GS-GSA-MW-8 background

GS-GSA-MW-8 compliance

background median = 2455

compliance median = 3530

Mann-Whitney (Wilcoxon Rank Sum)

GS-GSA-MW-8

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 2.633

 Alpha    Table    Sig.

 0.1      1.282    Yes

 0.05     1.645    Yes

 0.025    1.96     Yes

 0.01     2.326    Yes
0

600

1200

1800

2400

3000

4/26/16 12/4/16 7/15/17 2/22/18 10/3/18 5/14/19

MW-1 background

MW-1 compliance

background median = 2070

compliance median = 2360

Mann-Whitney (Wilcoxon Rank Sum)

MW-1 (bg)

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 3.264

 Alpha    Table    Sig.

 0.1      1.282    Yes

 0.05     1.645    Yes

 0.025    1.96     Yes

 0.01     2.326    Yes

0

400

800

1200

1600

2000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-2 background

MW-2 compliance

background median = 1730

compliance median = 1550

Mann-Whitney (Wilcoxon Rank Sum)

MW-2 (bg)

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = -1.272

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No
0

1000

2000

3000

4000

5000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-3 background

MW-3 compliance

background median = 3090

compliance median = 3820

Mann-Whitney (Wilcoxon Rank Sum)

MW-3 (bg)

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = 1.812

 Alpha    Table    Sig.

 0.1      1.282    Yes

 0.05     1.645    Yes

 0.025    1.96     No

 0.01     2.326    No



0

1000

2000

3000

4000

5000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-4 background

MW-4 compliance

background median = 4140

compliance median = 3920

Mann-Whitney (Wilcoxon Rank Sum)

MW-4 (bg)

Constituent: TDS    Analysis Run 9/23/2019 5:56 PM    View: Mann Whitney

Plant Gadsden     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

 Z = -1.54

 Alpha    Table    Sig.

 0.1      1.282    No

 0.05     1.645    No

 0.025    1.96     No

 0.01     2.326    No



FIGURE E. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Calcium (mg/L) MW-1 (bg) 10.03 64 63 Yes 18 0 n/a n/a 0.02 NP

Calcium (mg/L) MW-3 (bg) 36.6 67 63 Yes 18 0 n/a n/a 0.02 NP

Fluoride (mg/L) MW-2 (bg) 0.02017 79 68 Yes 19 0 n/a n/a 0.02 NP

Trend Tests Summary Table - Significant Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 1:43 PM



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Boron (mg/L) MW-1 (bg) 0.0007817 17 63 No 18 22.22 n/a n/a 0.02 NP

Boron (mg/L) MW-2 (bg) 0.002461 27 63 No 18 11.11 n/a n/a 0.02 NP

Boron (mg/L) MW-3 (bg) 0.009173 48 63 No 18 22.22 n/a n/a 0.02 NP

Boron (mg/L) MW-4 (bg) 0.001738 29 63 No 18 11.11 n/a n/a 0.02 NP

Calcium (mg/L) MW-1 (bg) 10.03 64 63 Yes 18 0 n/a n/a 0.02 NP

Calcium (mg/L) MW-2 (bg) 8.704 33 63 No 18 0 n/a n/a 0.02 NP

Calcium (mg/L) MW-3 (bg) 36.6 67 63 Yes 18 0 n/a n/a 0.02 NP

Calcium (mg/L) MW-4 (bg) 1.834 7 63 No 18 0 n/a n/a 0.02 NP

Chloride (mg/L) MW-1 (bg) 0.04948 17 63 No 18 5.556 n/a n/a 0.02 NP

Chloride (mg/L) MW-2 (bg) 0.1043 4 63 No 18 0 n/a n/a 0.02 NP

Chloride (mg/L) MW-3 (bg) 0.1053 36 63 No 18 11.11 n/a n/a 0.02 NP

Chloride (mg/L) MW-4 (bg) -0.07231 -23 -63 No 18 11.11 n/a n/a 0.02 NP

Fluoride (mg/L) MW-1 (bg) 0.006759 27 68 No 19 0 n/a n/a 0.02 NP

Fluoride (mg/L) MW-2 (bg) 0.02017 79 68 Yes 19 0 n/a n/a 0.02 NP

Fluoride (mg/L) MW-3 (bg) 0.03309 54 68 No 19 0 n/a n/a 0.02 NP

Fluoride (mg/L) MW-4 (bg) 0.01492 52 68 No 19 0 n/a n/a 0.02 NP

Trend Tests Summary Table - All Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/23/2019, 1:43 PM
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Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (mg/L) n/a 0.203 n/a n/a 3 future n/a 72 n/a n/a 16.67 n/a n/a 0.0003715 NP Inter (normality) 1 of 2

Calcium (mg/L) n/a 431 n/a n/a 3 future n/a 72 n/a n/a 0 n/a n/a 0.0003715 NP Inter (normality) 1 of 2

Chloride (mg/L) n/a 3.764 n/a n/a 3 future n/a 72 1.474 0.2749 6.944 None sqrt(x) 0.002505 Param Inter 1 of 2

Fluoride (mg/L) n/a 0.4922 n/a n/a 3 future n/a 76 0.47 0.1367 0 None sqrt(x) 0.002505 Param Inter 1 of 2

Interwell Prediction Limit Summary Table - All Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/26/2019, 2:37 PM
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Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

pH (pH) GS-GSA-MW-3 6.454 5.609 n/a 1 future n/a 13 6.032 0.2034 0 None No 0.001253 Param Intra 1 of 2

pH (pH) GS-GSA-MW-4 3.868 3.701 n/a 1 future n/a 13 3.785 0.04034 0 None No 0.001253 Param Intra 1 of 2

pH (pH) GS-GSA-MW-8 7.202 6.366 n/a 1 future n/a 13 6.784 0.2012 0 None No 0.001253 Param Intra 1 of 2

pH (pH) MW-1 5.24 5.09 n/a 1 future n/a 18 5.165 0.03869 0 None No 0.001253 Param Intra 1 of 2

pH (pH) MW-2 6.161 5.76 n/a 1 future n/a 18 5.961 0.1039 0 None No 0.001253 Param Intra 1 of 2

pH (pH) MW-3 6.175 4.135 n/a 1 future n/a 19 27.62 5.502 0 None x^2 0.001253 Param Intra 1 of 2

pH (pH) MW-4 6.242 6.064 n/a 1 future n/a 19 6.153 0.04655 0 None No 0.001253 Param Intra 1 of 2

Sulfate (mg/L) GS-GSA-MW-3 3089 n/a n/a 1 future n/a 12 1.9e17 4.2e16 0 None x^5 0.002505 Param Intra 1 of 2

Sulfate (mg/L) GS-GSA-MW-4 648.7 n/a n/a 1 future n/a 12 564.5 39.86 0 None No 0.002505 Param Intra 1 of 2

Sulfate (mg/L) GS-GSA-MW-8 2123 n/a n/a 1 future n/a 12 1473 307.9 0 None No 0.002505 Param Intra 1 of 2

Sulfate (mg/L) MW-1 2100 n/a n/a 1 future n/a 18 n/a n/a 0 n/a n/a 0.005373 NP Intra (normality) 1 of 2

Sulfate (mg/L) MW-2 1249 n/a n/a 1 future n/a 18 998.9 129.3 0 None No 0.002505 Param Intra 1 of 2

Sulfate (mg/L) MW-3 3164 n/a n/a 1 future n/a 18 2431 379.6 0 None No 0.002505 Param Intra 1 of 2

Sulfate (mg/L) MW-4 3017 n/a n/a 1 future n/a 18 2566 233.5 0 None No 0.002505 Param Intra 1 of 2

TDS (mg/L) GS-GSA-MW-3 5416 n/a n/a 1 future n/a 12 1.4e22 5.4e21 0 None x^6 0.002505 Param Intra 1 of 2

TDS (mg/L) GS-GSA-MW-4 1100 n/a n/a 1 future n/a 12 990.3 51.88 0 None No 0.002505 Param Intra 1 of 2

TDS (mg/L) GS-GSA-MW-8 4264 n/a n/a 1 future n/a 8 3090 477.8 0 None No 0.002505 Param Intra 1 of 2

TDS (mg/L) MW-1 2516 n/a n/a 1 future n/a 18 2181 173.6 0 None No 0.002505 Param Intra 1 of 2

TDS (mg/L) MW-2 2031 n/a n/a 1 future n/a 18 1643 200.5 0 None No 0.002505 Param Intra 1 of 2

TDS (mg/L) MW-3 4874 n/a n/a 1 future n/a 18 3661 628.6 0 None No 0.002505 Param Intra 1 of 2

TDS (mg/L) MW-4 4571 n/a n/a 1 future n/a 18 1.6e7 2719774 0 None x^2 0.002505 Param Intra 1 of 2

Intrawell Prediction Limit Summary Table - All Results
Plant Gorgas     Client: Southern Company     Data: Gorgas GSA     Printed 9/30/2019, 9:41 AM
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Intrawell Parametric, GS-GSA-MW-3

Constituent: pH    Analysis Run 9/30/2019 9:40 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

p
H

Background Data Summary: Mean=6.032, Std. Dev.=0.2034, n=13.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9319, critical = 0.814.    Kappa = 2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Intrawell Parametric, GS-GSA-MW-4

Constituent: pH    Analysis Run 9/30/2019 9:40 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG
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Background Data Summary: Mean=3.785, Std. Dev.=0.04034, n=13.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9065, critical = 0.814.    Kappa = 2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary: Mean=6.784, Std. Dev.=0.2012, n=13.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.8769, critical = 0.814.    Kappa = 2.077 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary: Mean=5.165, Std. Dev.=0.03869, n=18.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.8696, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Background Data Summary: Mean=5.961, Std. Dev.=0.1039, n=18.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9465, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary (based on square transformation): Mean=27.62, Std. Dev.=5.502, n=19.    Normality test:  
Shapiro Wilk @alpha = 0.01, calculated = 0.8755, critical = 0.863.    Kappa = 1.912 (c=7, w=3, 1 of 2, event alpha =  
0.05132).  Report alpha = 0.002505.  Assumes 1 future value.
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Constituent: pH    Analysis Run 9/30/2019 9:40 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Background Data Summary: Mean=6.153, Std. Dev.=0.04655, n=19.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9053, critical = 0.863.    Kappa = 1.912 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary (based on x^5 transformation): Mean=1.9e17, Std. Dev.=4.2e16, n=12.    Normality test:  
Shapiro Wilk @alpha = 0.01, calculated = 0.8091, critical = 0.805.    Kappa = 2.112 (c=7, w=3, 1 of 2, event alpha =  
0.05132).  Report alpha = 0.002505.  Assumes 1 future value.



Prediction Limit

Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Prediction Limit

Constituent: pH (pH)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: Sulfate (mg/L)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Background Data Summary: Mean=564.5, Std. Dev.=39.86, n=12.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.8799, critical = 0.805.    Kappa = 2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary: Mean=1473, Std. Dev.=307.9, n=12.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.8741, critical = 0.805.    Kappa = 2.112 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Wilk normality test showed the data  
to be non-normal at the 0.01 alpha level.  Limit is highest of 18 background values.  Well-constituent pair annual alpha  
= 0.01072.  Individual comparison alpha = 0.005373 (1 of 2).  Assumes 1 future value.
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Background Data Summary: Mean=998.9, Std. Dev.=129.3, n=18.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9464, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.



Prediction Limit

Constituent: Sulfate (mg/L)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: Sulfate (mg/L)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: Sulfate (mg/L)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA
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Constituent: Sulfate (mg/L)    Analysis Run 9/30/2019 9:41 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA

4/25/2016

6/20/2016

8/8/2016

8/24/2016

10/3/2016

10/26/2016

11/21/2016

1/17/2017

3/22/2017

4/18/2017

5/31/2017

8/23/2017

5/22/2018

6/12/2018

10/17/2018

11/19/2018

4/10/2019

5/14/2019

MW-2

745

964

1100

1130

1140

1060

1100

1160

900

870

1100

920

1200

860

970

1000

889

873



0

800

1600

2400

3200

4000

4/25/16 12/3/16 7/14/17 2/22/18 10/3/18 5/14/19

MW-3 background

Limit = 3164

Prediction Limit

Intrawell Parametric, MW-3 (bg)

Constituent: Sulfate    Analysis Run 9/30/2019 9:40 AM    View: Intrawell

Plant Gorgas     Client: Southern Company     Data: Gorgas GSA

Sanitas™ v.9.6.23 Groundwater Stats Consulting. UG

m
g

/L

Background Data Summary: Mean=2431, Std. Dev.=379.6, n=18.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9476, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary: Mean=2566, Std. Dev.=233.5, n=18.    Normality test: Shapiro Wilk @alpha = 0.01,  
calculated = 0.9529, critical = 0.858.    Kappa = 1.931 (c=7, w=3, 1 of 2, event alpha = 0.05132).  Report alpha =  
0.002505.  Assumes 1 future value.
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Background Data Summary (based on x^6 transformation): Mean=1.4e22, Std. Dev.=5.4e21, n=12.    Normality test:  
Shapiro Wilk @alpha = 0.01, calculated = 0.8255, critical = 0.805.    Kappa = 2.112 (c=7, w=3, 1 of 2, event alpha =  
0.05132).  Report alpha = 0.002505.  Assumes 1 future value.
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1. Purpose 

1.1. The purpose of this Technical SOP (TSOP) is to discuss the process and 
requirements associated with conducting Low-Flow groundwater sampling.   

1.2. This TSOP specifically describes using bladder pumps and peristaltic 
pumps to obtain groundwater samples collected for laboratory analysis by 
the Alabama Power Company (APC) Environmental Affairs (EA), Water 
Field Group (WFG). 

 

2. Scope 

2.1. This procedure is to be used by field personnel when collecting and 
handling groundwater samples using the Low-Flow groundwater collection 
method in the field. 

2.2. The sampling equipment covered in this TSOP may be portable (well-to-
well) or well-dedicated. 

2.3. The sampling of SVOCs and VOCs should not be collected with the use of 
peristaltic pumps unless prior written customer approval is attained.  

2.4. The procedure is designed to ensure that the samples collected are 
representative of the aquifer or target formation and that sample cross-
contamination is eliminated during the sampling and handling process. 

2.5. This procedure cannot replace education and experience. Professional 
judgment should be used in conjunction with this procedure. 

 

3. Definitions/Abbreviations  

3.1. Low-Flow (or micropurge) - Refers to the velocity with which water is 
withdrawn from the well.  The objective of low-flow sampling is to extract 
fresh samples of the ambient groundwater from within the screened interval 
of the well with minimal impact to the zone of influence of the well. 

3.2. Drawdown - Lowering of the water column within a well due to pumping.  
Typically associated with high-flow purging of a well for water sampling. 

3.3. DI water – De-ionized water. Water that has been passed through a 
standard deionizing resin column. Water used for decontamination of field 
equipment. 

3.4. Ultra-pure DI water- Water that is filtered and treated to the highest levels of 
purity. This water is used for the filling of blanks. 
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3.5. Phosphate-free soap or cleaner – A cleaner which contains, by weight, 
0.5% or less of phosphates or derivatives of phosphates (Liquinox® or 
Luminox®). 

3.6. Potable water- Water that is safe to consume. Can be used in detergent 
solution and first rinse during decontamination. Can be replaced by DI 
water. 

3.7. PPE - Personal Protective Equipment. 

3.8. NTU - Nephelometeric Turbidity Units.  The unit of measure used when 
measuring the turbidity of water. 

3.9. COC - Chain of Custody.  A controlled document used to record sample 
information and transfer the samples to the laboratory after collection. 

3.10. SVOCs and VOCs- Semi-volatile organic compounds and volatile organic 
compounds.  

3.11. DO - Dissolved Oxygen 

3.12. ORP - Oxidation Reduction Potential 

3.13. SAP - Sampling and Analysis Plan 

3.14. EDAS- Environmental Data Acquisition System 

3.15. Artesian well- A well in which water rises under pressure from a permeable 
stratum overlaid by impermeable rock.   

 

4. References 

4.1. Internal Documents 

4.1.1. WFG Groundwater Equipment Decontamination TSOP 
4.1.2. WFG Groundwater Water Level and Total Depth Measurements 

TSOP 
4.1.3. WFG General Water Sampling and Field Measurement TSOP 
4.1.4. WFG Deployment and Maintenance of Dedicated Groundwater 

Equipment TSOP 
4.1.5. WFG Turbidity TSOP 
4.1.6. WFG Temperature TSOP 
4.1.7. WFG Conductivity TSOP 
4.1.8. WFG Luminescent Dissolved Oxygen (LDO) TSOP 
4.1.9. WFG Oxidation-Reduction Potential (ORP) TSOP 
4.1.10. WFG pH (TSOP-SM-4500H) TSOP 
4.1.11. WFG Electronic Calibration Form 
4.1.12. Groundwater Electronic Chain of Custody 
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4.1.13. Site specific SAP 
 

4.2. External Documents 

4.2.1. United States Environmental Protection Agency (U.S. EPA). Region 
4, Groundwater Sampling. Document # SESDPROC-301-R4. 

4.2.2. Florida Department of Environmental Protection (DEP). FS 2200 
Groundwater Sampling. Document # DEP-SOP-001/01. 

4.2.3. United States Environmental Protection Agency (U.S. EPA). Low-
Flow (Minimal Drawdown) Ground-Water Sampling Procedures. 
Document # EPA/540/S-95/504. 

4.2.4. ASTM Standard D6771-18- Low-Flow Purging and Sampling for 
Wells and Devices Used for Ground-Water Quality Investigations  
 

5. Method Overview 

5.1. Low flow sampling of groundwater from within the screened interval is 
accomplished by maintaining a low pump rate that minimizes drawdown of 
the water column while leaving the more stagnant water above the screened 
interval undisturbed. 

5.2. Indicator parameters and water levels are measured at the beginning of and 
while micro-purging the well.  Stabilization acceptance criteria for turbidity, 
pH, specific conductance and DO are found in the site specific SAP.  
Stabilization of these parameters indicates that the water is representative 
of ambient conditions and sample collection can begin. ORP and 
temperature measurements should also be collected but will not be used as 
indicators of stability. 

5.3. Non-dedicated sampling equipment must be decontaminated prior to next 
use in a well to avoid cross contamination.  Refer to and understand the 
Groundwater Equipment Decontamination TSOP prior to performing 
groundwater sampling. 

 

6. Detection Limit 

6.1. Some of the indicator parameter methods used to show equilibrium of the 
well water have minimum detection limits or other quality control 
requirements.  Refer to the latest version of the TSOPs associated with 
these procedures (turbidity, pH, specific conductance, and DO). 

6.2. Users of this procedure must study and be familiar with the applicable data 
acceptance criteria and required field measurements.  Refer to the SAP for 
information on these parameters and other information. 
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7. Safety 

7.1. Appropriate PPE should be worn and utilized when sampling groundwater 
wells in accordance with APC policies.  Generally this includes safety 
glasses, hard hats, gloves and safety-toed boots.  Plant-specific 
requirements may also apply and should be determined/known prior to 
arriving at the work location. 

7.2. Refer to the WFG General Water Sampling and Field Measurement TSOP 
procedure for general safety requirements. 

7.3. If using compressed Nitrogen gas for deep wells, always secure tanks when 
transporting and ensure protective cap is secured over valve. Take care to 
avoid exceeding the max pressure rating of the controller, air hose and 
pump. 

 

8. Equipment and Materials 

The following is a basic listing of the necessary reusable and expendable items that 
are required to complete this procedure. 

8.1. Reusable Items 

8.1.1. Field Book 
8.1.2. Appropriate installation diagram and/or well construction data 
8.1.3. Keys for well locks 
8.1.4. Water level meter 
8.1.5. Pump with parts (tubing grab plates, bladders, O-rings, etc.) 
8.1.6. Pump controller  
8.1.7. Peristaltic pump 
8.1.8. Flow-through cell 
8.1.9. iPad  
8.1.10. InSitu™ multi-parameter probe 
8.1.11. Handheld turbidity meter 
8.1.12. Generator (min. 2,000 kW) 
8.1.13. Air compressor and hose 
8.1.14. Graduated cylinder 
8.1.15. Tubing Weight (for peristaltic application) 
8.1.16. Tubing caddy with counter unit or other measurement device 
8.1.17. Decon/wash containers w/ lids (3) 
8.1.18. Coolers for samples 
8.1.19. Procedures & SAPs 

8.2. Consumable/Disposable Items 
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8.2.1. Tubing (estimated for number of wells x well depths with extra) 
8.2.2. Silicone tubing for peristaltic pump head 
8.2.3. COCs (if electronic format is not suitable) 
8.2.4. Plastic sheeting 
8.2.5. Gasoline (in approved container) 
8.2.6. Ice for samples 
8.2.7. Sample Bottles 
8.2.8. DI water (For decon) 
8.2.9. Ultra-Pure DI water (For blanks collection) 
8.2.10. Potable water (for decon) 
8.2.11. Phosphate free detergent (e.g. Liquinox or Luminox®) 
8.2.12. Support rope or coated safety cable 
8.2.13. Calibration Standards 
8.2.14. Disposal sample bags & trash bags 
8.2.15. Paper towels 

 

9. Reagents & Standards 

9.1. This document describes the Low-Flow purging and sampling procedure 
and does not include method calibration procedures.  Calibration 
procedures may be found in the associated method TSOP on the APC 
Qualtrax site.  The instrument(s) used to measure indicator parameters 
must be verified daily using the below appropriate calibration standards (or 
equivalent). 

9.1.1. ORP- ZoBell’s ORP Solution 
9.1.2. pH- 3-point calibration 

9.1.2.1. 2.00 buffer standard for pH 
9.1.2.2. 4.00 buffer standard for pH 
9.1.2.3. 7.00 buffer standard for pH 
9.1.2.4. 10.00 buffer standard for pH 
9.1.2.5. 12.00 buffer standard for pH 

9.1.3. DO - NA 
9.1.4. Specific Conductance - 1,412 µS/cm, or appropriate conductivity 

standard 
9.1.5. Turbidity – Zeroed with 0.00 standard and calibrated with 10.00 NTU 

standard 

 

10. Calibration  
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10.1. Calibration and/or verification of water quality measurement equipment shall 
be performed at the start of each day and should be specific to the 
manufacturer’s calibration instructions. A verification check of the instrument 
calibration will be performed after the calibration and at the end of each day 
with a standard of the same value but different lot number or manufacturer.  

10.2. All calibration data, and initial and final LCS data, should be recorded 
electronically in the calibration log on EDAS.  

10.3. Refer to the APC TSOP for each method to complete the instrument 
calibration (TSOPs: turbidity, pH, temperature, specific conductance, DO 
and ORP). 

 

11. Procedure 

General Note 

At the start of each sampling event, a round of water levels from each well should 
be collected for use in generating a potentiometric surface map. This should be 
completed on the first day of the sampling event. Refer to the Groundwater Water 
Level and Total Depth Measurement TSOP for guidance. 

11.1. Well lock keys are maintained by the plant compliance contact and must be 
obtained from the compliance office, if not already assigned a key, prior to 
beginning work 

11.2. Inspect the well for any damage or tampering.  If there is evidence of 
damage or tampering, immediately notify the Technical Manager or the 
Water Field Services Supervisor. Take photos of the site as documentation 
and make sure not to disturb the well. The damage/tampering and any 
discussions about a response should also be documented in the field 
logbook or electronically in the iPad.   

11.3. If the well is in good condition, open the well head and if the well is non-
dedicated and non-vented, remove the inner casing cap to allow for 
atmospheric equilibration. Begin setting up to sample by 
arranging/organizing the work zone.  

11.4. Designate a clean work space or work surface used to provide a 
contaminant-free area to place sampling equipment during assembly.   

11.5. Calibrate or verify all field parameter measurement equipment at the start of 
each day (this typically includes an InSitu multi-meter probe and a handheld 
turbidity meter if an inline turbidity sensor is not used).  Refer to the 
appropriate method TSOP and calibration procedure for each instrument 
used. 
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11.6. All non-dedicated equipment that will, or could come into contact with 
groundwater (e.g. pump and water level meter) in the well must be 
decontaminated prior to each use.  Refer to the Groundwater Equipment 
Decontamination TSOP for more details. 

11.7. Using a properly functioning water level indicator, lower the probe into the 
well and obtain an initial water level measurement for the well (Refer to 
WFG Groundwater Water Level and Total Depth Measurements TSOP). 

11.8. Measure and record all water levels to the nearest hundredth (0.01) foot at 
the reference point or survey mark on the well casing. 

11.9. Refer to the WFG Deployment and Maintenance of Dedicated Groundwater 
Equipment TSOP for initial or re-deployment of dedicated pumps and for 
performing maintenance activities. 

11.10. Dedicated Low-Flow – Bladder Pump 

11.10.1. Connect the external compressor hose to the pump controller intake 
port using the quick-connect.  

11.10.2. Connect the pump air supply line to the “Air Out” quick connect on 
the control box. Connect the other end of the air supply line to the air 
connection on the dedicated well cap. 

11.10.3. Connect a short piece of tubing to the existing sample line on the 
dedicated well cap and then connect to the bottom of the flow-
through cell for the InSitu multi-probe.  Use care to ensure proper 
connection of the tubing. 

11.10.4. Using data from the Field Logbook, SAP, or associated well 
construction data (See Section 15), determine the total well depth 
and the intake screen mid-point depth.  Ensure that the dedicated 
pump is still located below the water table, and at a suitable 
sampling depth. 

11.10.5. Insert the InSitu multi-parameter probe into the flow-through cell and 
press the power button 

11.10.6. Turn on the iPad and open the InSitu Low-Flow application (iSitu® or 
VuSitu® app).  Enter the initial data needed to initiate the program or 
if a template is available, open the well specific template.  Refer to 
the manufacturer’s instructions for a step-by-step explanation of the 
Low-Flow app and the data input required. 

11.10.7. Continue to fill in all appropriate information in the InSitu program 
using the parameter stabilization criteria set forth in the site-specific 
SAP.  Always confirm with the Technical Manager that the current 
SAP is being used. 

11.10.8. Place the generator as far away as possible from the well, 
preferable downwind. Start the generator and the air compressor to 
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begin pumping. If the well is too deep for a traditional air 
compressor, use of compressed Nitrogen gas, high pressure 
controller and pressure regulator may be required.  

11.10.9. Monitor the water level and adjust the flow rate on the pump 
controller to provide a constant water level in the well. Pump rates 
should not exceed three tenths of a foot (0.3) water level drawdown 
when sampling. During initial pump start-up, drawdown may exceed 
three tenths of a foot (0.3) while flow rate adjustments are being 
made or while water level stabilization occurs. 

11.10.10. Use a graduated cylinder (or similar) to measure the flow rate in 
milliliters per minute (ml/min).  Purge rates must fall between 100 
and 500 ml/min or meet the specific requirements provided in the 
project SAP. If the minimum flow rate requirement of 100 ml/min 
cannot be achieved without water level drawdown exceeding three 
tenths of a foot (0.3), refer to section 16.1. 

11.10.10.1. If the well has been previously purged and sampled, 
refer back to the most recent well record and make an 
effort to target that purge rate for consistency. 

11.10.11. When a stable purge rate is attained, enter that flow rate in the 
InSitu program and set the measurement frequency to every 5 
minutes.  The Low-Flow application (iSitu® or VuSitu® app) will now 
be used to determine when groundwater samples can be taken.  
The Low-Flow app uses the previously entered SAP acceptance 
criteria and applies them to each measurement.  When the criteria 
are met, the indicator parameter will be highlighted in green on the 
iPad screen, indicating equilibration. 

11.10.12. Note the start time and other well information in the field log book 
and start the program. 

11.10.13. Turbidity measurements may be taken with an inline turbidity sensor 
or with an external handheld unit. If using an external turbidity meter, 
readings must collected as close as possible to the time as the 
readings acquired from the InSitu meter. 

11.10.14. Continue to measure water level and turbidity at the same 
measurement frequency as the indicator parameters, entering the 
values in the iPad InSitu application.   

11.10.15. Once the water level and all field parameters have stabilized and 
turbidity is less than 10 NTU according to the criteria in the SAP, the 
well is considered equilibrated and sampling may take place. Refer 
to the site-specific SAP and Sections 16.2 and 16.3 of this 
procedure for direction on wells where 10 NTU are unattainable. 
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11.10.16. Tap the “Finish Test” button on the iPad and enter any relevant 
notes such as time sampled in the comment section. Email the data 
file to a secure company email address for storage and use. In the 
event that there is no data service to email the file and the iPad is 
damaged or lost before the field report can be sent, the well will be 
re-sampled. 

11.10.17. DO NOT turn off the pump.  Complete the labeling for all sample 
bottles and also record the same information for each sample in the 
field log book, and all electronic forms. 

11.10.18. Put on nitrile or latex gloves and make sure that all bottles are 
preserved with the appropriate acid. 

11.10.19. Carefully remove the sample line from the bottom of the flow-
through cell. Cut the end off of the sample tubing and begin filling up 
the sample containers. 

11.10.20. Do not adjust the flow rate when sampling. 
11.10.21. Fill up the containers by placing the tubing in the mouth of the bottle, 

using care not to touch the mouth or sides of the container. Do not 
overfill sample bottles.  Bottle should be filled to the top leaving a 
small amount of headspace, unless otherwise directed by the 
customer or lab. 

11.10.22. Upon filling and capping all sample containers, place the samples in 
the sample cooler and ensure that the samples with temperature 
requirements are placed on ice. 

11.10.23. Turn off the controller, air compressor and generator. 
11.10.24. Remove the water level indicator from the well, making sure to 

decontaminate the wetted tape and probe portion. 
11.10.25. Disconnect the airline tubing from the controller and make sure the 

sample line tubing is disconnected. Secure the dedicated tubing 
within the wellhead in such manner that the tubing stays clean and 
does not fall into the well.  Close and secure the well. 

11.11. Non- Dedicated Low Flow- Bladder Pump 

11.11.1. Complete Steps 11.1 – 11.9 from the above procedure. 
11.11.2. Assemble a clean pump system with a bladder, and connect the 

support rope or cable, sample line, and air line to the top of the 
pump assembly. Use care to ensure proper connection and 
positioning. Never lower a pump in a well without a support rope 
attached. 

11.11.3. Using data from the Field Logbook, SAP, or associated well 
construction data (See Section 15), determine the total well depth 
and the intake screen mid-point depth. 
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11.11.4. Slowly lower the pump assembly into the well, using care to 
minimize disturbance once the groundwater interface is reached. 
The tubing counter or other depth measurement devices can be 
used to aid in determining appropriate depth. 

11.11.5. Recharge characteristics may dictate the need to place the pump 
intake slightly lower than the mid-screen depth if drawdown 
historically is unavoidable.  

11.11.6. With the pump intake lowered to approximately mid-screen depth, 
secure the support rope or cable so that the pump is fixed and 
stationary in the well.  

11.11.7. Cut the air line to an appropriate length and attach to the air hose on 
the pump controller. Next, cut the water line to an appropriate length 
and attach to the bottom of the flow-through cell. 

11.11.8. Re-lower the water level meter into the well. 
11.11.9. Follow above Steps 11.10.5 – 11.10.23. 
11.11.10. Remove the pump and tubing from the well. Discard the used tubing 

and pump bladder. Never re-use disposable sampling equipment or 
tubing. 

11.11.11. Place the well cap back on the well and close and lock the well lid. 

11.12. Low Flow –Peristaltic Pumps  

11.12.1. Complete steps 11.1 – 11.9 from the above procedures. 
11.12.2. Peristaltic- Dedicated Well Tubing 

11.12.2.1. Prepare an adequate length of clean silicon tubing that 
has the correct outside and inside dimensions to allow 
proper fit in the pump head.  Insert into the pump head 
rollers and secure (refer to pump user manual for 
additional information). 

11.12.2.2.  Connect the vacuum end of the silicone tubing to the 
barb fitting on the dedicated well cap.   

11.12.2.3. Attach the discharge end of the silicone tubing to the 
bottom of the flow through cell. 

 

11.12.3. Peristaltic- Non-Dedicated Well Tubing 

11.12.3.1. Attach the tubing weight to the end of clean 
polyethylene tubing. 

11.12.3.2. Using data from the Field Logbook, SAP, or associated 
well construction data (See Section 15), determine the 
total well depth and the intake screen mid-point depth. 
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11.12.3.3. Using the tubing caddy or another tubing depth 
measurement device, slowly lower the tubing and 
weight to the mid-screen depth. 

11.12.3.4. Once the tubing intake is at the correct depth, allow for 
excess tubing at the surface and insert into the pump 
head rollers and secure.  

11.12.3.5. Allow for a short section (one to three feet) of tubing 
from the discharge side of the pump head. This may be 
used for both the purge discharge and to fill sample 
bottles upon stabilization.  

11.12.3.6. Attach the discharge tubing to the intake (lower) port of 
the flow-through cell. 

11.12.4. Insert the InSitu multi-parameter probe into the flow-through cell and 
press the power button on the battery pack.   

11.12.5. Turn on the iPad and open the InSitu Low-Flow application (iSitu® or 
VuSitu® app).  Enter the initial data needed to initiate the program or 
if a template is available, open the well-specific template.  Refer to 
the manufacturer’s instructions for a step-by-step explanation of the 
Low-Flow app and the data input required. 

11.12.6. Make the necessary preparations to provide power to the pump.  
Turn on the peristaltic pump to produce a vacuum on the well side of 
the pump head and begin purging.  Observe pump direction to 
ensure that the pump operation is applying a vacuum to the sample 
line (down-hole) tubing. 

11.12.7. Monitor the water level and adjust the flow rate to provide a constant 
water level in the well.  The pump rate will initially require adjustment 
based on the site and well properties. Pump rates should not exceed 
three tenths of a foot (0.3) water level drawdown when sampling. 
During initial pump start-up, drawdown may exceed three tenths of a 
foot (0.3) while flow rate adjustments are being made or while water 
level stabilization occurs. If the minimum flow rate requirement of 
100 ml/min cannot be achieved without water level drawdown 
exceeding three tenths of a foot (0.3), refer to section 16.1. 

11.12.8. Continue to fill in all appropriate information in the InSitu program 
using the parameter stabilization criteria set forth in the site-specific 
SAP.  Always confirm with the Technical Manager that the current 
SAP data are being used. 

11.12.9. Use a graduated cylinder (or similar) to measure the flow rate in 
milliliters per minute (ml/min).  Purge rates must fall between 100 
and 500 ml/min or meet the specific requirements provided in the 
project SAP. 
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11.12.9.1. If the well has been previously purged and sampled, 
refer back to the most recent well record and make an 
effort to match the purge rate for consistency. 

11.12.10. When a stable purge rate is attained, enter that flow rate in the 
InSitu program and set the measurement frequency to 5 minutes.  
The Low-Flow application (iSitu® or VuSitu® app) will now be used to 
determine when groundwater samples can be taken.  The Low-Flow 
app uses the previously entered SAP acceptance criteria and 
compares them to each measurement.  When the criteria are met, 
the indicator parameter will be highlighted in green on the iPad 
screen, indicating equilibration. 

11.12.11. Note the start time and other well information in the field log book 
and start the program. 

11.12.12. Turbidity measurements may be taken with an inline turbidity sensor 
or with an external handheld unit. If using an external turbidity meter, 
readings must be collected as close as possible to the time as the 
readings acquired from the InSitu meter. 

11.12.13. Continue to measure water level and turbidity at the same 
measurement frequency as the indicator parameters, entering the 
values in the iPad SmarTROLL™ application.   

11.12.14. Once the water level and all field parameters have stabilized and 
turbidity is less than 10 NTU according to the criteria in the SAP, the 
well is considered equilibrated and sampling may take place. Refer 
to the site-specific SAP and Sections 16.2 and 16.3 of this 
procedure for wells where 10 NTU is unattainable.  

11.12.15. Tap the “Finish Test” button on the iPad and enter any relevant 
notes such as time sampled in the comment section. Email the data 
file to a secure company email address for storage and use. In the 
event that there is no data service to email the file and the iPad is 
damaged or lost before the field report can be sent, the well will be 
re-sampled.  

11.12.16. DO NOT turn off the pump.  Complete the labeling for all sample 
bottles and also record the same information for each sample in the 
field log book and associated electronic forms. 

11.12.17. Make sure that all bottles are preserved with the appropriate acid. 
11.12.18. Carefully remove the sample line from the bottom of the flow-

through cell.  Cut the end off of the sample tubing and begin filling 
up the sample containers. 

11.12.19. Do not adjust the flow rate when sampling. 
11.12.20. Fill up the containers by placing the tubing in the mouth of the bottle, 

using care not to touch the mouth or sides of the container. Do not 
overfill sample bottles. Bottles should be filled to the top leaving a 
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small amount of headspace unless otherwise directed by the 
customer or lab. 

11.12.21. Upon filling and capping all sample containers, place the samples in 
the sample cooler and ensure that the samples with temperature 
requirements are placed on ice. 

11.12.22. Stop the pump and reverse the flow direction so that the sample line 
is emptied of water. 

11.12.23. Turn off the peristaltic pump and generator. 
11.12.24. Remove the water level indicator from the well, making sure to 

decontaminate the wetted tape and probe. 
11.12.25. For dedicated tubing, disconnect the silicone tubing piece from the 

pump and dedicated well cap and throw away.  Close and secure 
the well. For non-dedicated tubing, disconnect the tubing from the 
pump and throw away. 

11.13. Decontamination and Clean-Up – For all Reusable Components 

11.13.1. Decontamination of any reusable components can be completed as 
a separate task at a later time but must not be re-used until 
decontaminated according to the WFG Groundwater Equipment 
Decontamination TSOP. 

11.13.2. Do not re-use any disposable sampling equipment and throw away 
all non-dedicated tubing and bladders after use. 

11.13.3. Pack up and secure all equipment and complete all sample 
information on the COC. 

11.13.4. Reattach well cap (as appropriate) and close and lock the wellhead.   

 

12. Calculations and Reports 

12.1. Sample reports should be emailed in the field using the InSitu iPad 
application to a secure company email address. 

 

13. Data Interpretation, Recording and Reporting 

13.1. Data interpretation and reporting will be completed by personnel with 
Southern Company Services (SCS) and will subsequently be used to 
produce the compliance report per the Coal Combustion Residuals Rule [80 
FR 21301] and respective state agency requirements. 

13.2. Recording of field data used to support the interpretation and reporting 
process will be completed using field log books and/or sample reports that 
will be filled out each time groundwater monitoring activities are conducted.  
The field log book or sample report should contain the following information: 
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13.2.1. Well identification number 
13.2.2. Well depth 
13.2.3. Static water level depth, date & time 
13.2.4. Pumping rate, drawdown, indicator parameter values, time at five 

minute intervals; calculated or measured total volume pumped 
13.2.5. Time of sample collection 
13.2.6. Field observations 
13.2.7. Name of sample collectors 
13.2.8. Weather conditions 
13.2.9. QA/QC data for blanks (sample time and location) 

13.3. Information on sample times, dates, analytical methods, personnel, etc. 
should be filled out on the COC for each sample and turned in with the 
samples to the proper lab. 

 

14. Quality Control Acceptance Criteria and Corrective Actions for Failed QC 

14.1. Any deviations or issues related to the well sampling process should be 
documented in the field log book or sample report. 

14.2. One sample duplicate and one field blank shall be collected per every group 
of 10 wells sampled as specified in the SAP. An equipment rinsate blank 
should also be collected at a rate of 1 per every CCR storage unit. Refer to 
the site specific SAP for guidance. Ultra-pure DI water shall be used as the 
control water for all blanks. 

14.3. Calibration acceptance criteria for field parameters may be found in the 
individual TSOP documents.  Refer to individual TSOPs for guidance on 
initial and final LCS failures. 

 

15. Diagrams 

15.1. Well construction logs are maintained by SCS Earth Sciences and may be 
consulted to confirm total well depth and screened interval.   

 

16. Deviations/Exceptions  

16.1. The low-flow sampling method is not always feasible in some wells due to 
very slow recharge rates. Depending on the geology and conditions of water 
bearing zones, water levels may decline at rates greater than the accepted 
minimum drawdown limit of three tenths of a foot (0.3 ft) even with minimal 
flow rates. If this is the case, and the well has a dedicated pump, minimum 
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purge sampling may be necessary. Follow the below steps for minimum 
purge sampling: 

16.1.1. Calculate the total system volume (bladder, tubing & flow through 
cell) by inputting the necessary information in the InSitu program.  

16.1.2. Purge 1-3 times the system volume, depending on the volume of the 
overhead water column.  

16.1.3. Purge rates should occur at rates less than 100 ml/min. 
16.1.4. Collect field readings after at least 1 system volume has been 

purged.  
16.1.5. Commence sampling once system volume(s) have been purged. 
16.1.6. Document field methodology, data, calculations and observations.  

16.2. The target for monitoring turbidity is readings less than or equal to 5 NTUs, 
however this value is not mandatory (EPA, July 1996).  In some instances, 
turbidity levels may exceed the recommended turbidity level due to natural 
aquifer conditions, changes in aquifer recharge, or other well characteristics.  
When these conditions are encountered, the following guidelines shall be 
considered: 

16.2.1. If turbidity readings are greater than 5 NTU but less than 10 NTU 
and all other parameter criteria has been met, sampling can 
commence. 

16.2.2. If turbidity readings are slightly above 10 NTU, but are trending 
downward, purging and monitoring shall continue. 

16.2.3. If turbidity readings are greater than 10 NTUs and are stable within 
10% for the final 3 consecutive readings and pumping has occurred 
for at least 2 hours, well sampling shall be based upon stabilization 
of critical indicator parameters (pH, Specific Conductance and DO). 

16.2.3.1. In situations described in the above section, first collect 
a preserved sample set followed by an additional 
preserved sample set to be field filtered. 

16.2.3.2. After the first sample set is collected, attach a 0.45 
micron field filter to the end of the sample line. Allow for 
about 300 ml of sample water to pass through the filter 
prior to sample collection. Once filtered bottles have 
been filled, dispose of the filter. Ensure that the filtered 
sample set is properly denoted on the label. 
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16.3. Artesian Wells 

16.3.1. For wells that are artesian, water may free flow out of the well casing 
before it reaches equilibrium. In such cases, a dedicated pump is 
not required. It is acceptable to collect the sample using traditional 
low flow criteria utilizing a special well cap fitted with control valve 
routed directly to the flow through cell. A minimum of 1 well volume 
should be purged before sample collection. 

 

17. Client-Defined Specifications/Observations/Specialized Analysis 

17.1. A project SAP is required on a groundwater sampling project and is 
available for review in the groundwater folder on EDAS. This document 
provides project-specific information regarding regulatory, sampling, 
containerization, chemical analysis, and data acceptance criteria 
requirements. 

 

 

 

 

 

 

 

 

 

 

***END OF DOCUMENT*** 
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1.0 INTRODUCTION 
This Amended Closure Plan has been prepared to support the permit application previously submitted 
to the Alabama Department of Environmental Management (ADEM) for the CCR Surface Impoundment 
known as the Plant Gorgas Gypsum Pond, located near Parrish, Walker County, Alabama. The permit 
application was submitted in accordance with ADEM Admin. Code r. 335-13-15-.09(1)(c). This 
Amended Closure Plan, along with other documents, is intended to supplement the previous submittal 
in response to the ADEM letter dated May 24, 2019 which provided response comments to the original 
application.  
 

2.0 GENERAL 

The Plant Gorgas Gypsum Pond was designed to receive and store coal combustion residuals (gypsum 
only) produced from the flue gas desulfurization system during the electric generating process at Plant 
Gorgas.  Gypsum products were sluiced from the plant to the Gypsum Pond. The pond currently stores 
about 600,000 cubic yards of CCR. 

The gypsum pond was constructed in 2007.  An area approximately 50 acres in size was used to create 
the gypsum storage area.  The gypsum pond itself covers approximately 18 acres. There is an area to 
the southeast at a lower elevation that consists of a sedimentation pond, clear pool, and an emergency 
storage pond.  All ponds are lined with an HDPE liner.    

As a part of construction, the existing soils/mine spoil was graded, the subgrade proofrolled and a 
granular fill consisting primarily of bottom ash was placed beneath the liner. Embankments were 
constructed of compacted soil fill obtained from nearby borrow pits. After initial construction, the 
downstream slopes of the embankment were surfaced with limestone riprap. 

The Plant Gorgas Gypsum Pond will be closed through removal of the CCR. The gypsum pond will be 
dewatered as required to facilitate excavation of the gypsum for removal.  All gypsum will be excavated 
and transported primarily for beneficial reuse. Some of the gypsum, however, may need to be disposed 
of in the Plant Gorgas Private Industrial Solid Waste permitted landfill (ADEM Solid Waste Permit No. 
64-10, dated June 24, 2016). Closure will include removing all gypsum, followed by removal of the 
existing HDPE geomembrane and the underlying granular bottom ash layer. Excavation below the 
HDPE liner will include removing all visible bottom ash and over excavating into the subgrade soils. 
Additional details about the construction methods to be used can be found within this Closure Plan. 

 

3.0 NOTIFICATION – INTENT TO CLOSE  

Notification of intent to close the Plant Gorgas Gypsum Pond was placed in the plant’s Operating 

Record on April 15, 2019. The notice of intent was subsequently submitted directly to ADEM. The 
surface impoundment is closing under the requirements of § 257.101(a)(1) and r. 335-13-15-.07(2)(a)1. 
Closure of the surface impoundment will be conducted under § 257.102(c) and r. 335-13-15-.07(3)(c), 
closure by removal of CCR. Closure will include confirmation that groundwater monitoring 
concentrations do not exceed the groundwater protection standard established for constituents in 
Appendix IV of this Rule.  
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Major closure activities will commence following receipt of a CCR permit from ADEM pursuant to r. 335-
13-15-.09. Removal of gypsum for beneficial reuse purposes is ongoing pending receipt of the closure 
permit from the Department. 

 

4.0 WRITTEN CLOSURE PLAN 

4.1 Overview 

The Plant Gorgas Gypsum Pond is being closed by removal of CCR in accordance with § 257.102(c) 
and r. 335-13-15-.07(3)(c).  

The Gypsum Pond contains approximately 600,000 cubic yards of CCR with a current pond footprint of 
about 18 acres. After closure, the embankments will be modified so that the pond no longer impounds 
water.    

The closure consists of excavation of CCR from above the existing HDPE liner, followed by removal of 
the HDPE liner and the underlying 12-in layer of granular material that consists primarily of bottom ash. 
During closure, the gypsum pond will be progressively dewatered as required to facilitate closure by 
removal. Water from the gypsum pond will continue to be directed to the lower ponds. Water will be 
returned to the plant for treatment in the wastewater treatment facility. Once the gypsum pond is closed 
through the removal of the gypsum, liner and underlying granular layer, decommissioning of the lower 
sedimentation pond, clear pool and emergency storage pond will take place, removing any sediment 
and the HDPE liners. This area will then be regraded for management of stormwater runoff for the 
closed facility.   

4.2 Closure Steps 

Closure of the Plant Gorgas Gypsum Pond will occur in a series of phases / steps to achieve the 
planned closure, including:  

 dewatering of CCR; 

 excavation of CCR from the impoundment;  

 removal of the HDPE liner and underlying granular layer; 

 breaching and regrading of the southeast embankment so the facility will no longer impound water;   

 decommissioning and regrading of the lower elevation pond system.   

Initial stages of dewatering will include lowering of the pond levels through pumping and gravity flow to 
the lower pond system for pumping to the plant’s wastewater treatment facility. Plant Gorgas has been 
retired and no longer generates electricity, and therefore no longer produces gypsum and gypsum 
transport water. Therefore, the only water that enters the pond is the rainwater that falls into it.  

4.2.1.1 Contractor Mobilization and Removal of Gypsum for Beneficial Reuse 

As much of the gypsum as possible will be reused for beneficial reuse purposes. The CCR marketer will 
be responsible for management of the CCR removal. All gypsum will be removed to fully expose the 
HDPE liner.   

Site access will be restricted and monitored via security at access gates.  
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Current site infrastructure will remain and be relied upon to facilitate closure, including all roads, 
sedimentation and other ponds, as well as the pumps that return water from these ponds to the plant’s 

treatment facilities. Additional temporary site infrastructure (such as additional access roads, security 
gates, temporary offices and shelters, etc.) will be developed as needed. 

4.2.1.2 Vegetation Management 

There is no significant vegetation in or around the pond that requires removal. What limited vegetation 
that does exist will be removed and properly disposed of. In the event any vegetation is present that is 
in contact or comes in contact with CCR, measures will be taken to wash such vegetative materials 
prior to further processing and handling onsite via approved means such as mulching, controlled 
burning, etc.   

4.2.2 Removal of free water and in situ dewatering 

Initial dewatering will include removal of free water and interstitial water from the impoundment through 
gravity drainage (utilizing existing decant systems) and pumping, as needed, to allow for excavation of 
the gypsum. Free and interstitial water in contact with CCR will be directed to the lower elevation 
sedimentation and process ponds and then pumped to the Plant’s treatment facility for treatment to 
established regulatory limits prior to discharging off site through the existing NPDES discharge point. 

4.2.3 Excavation of CCR  

The gypsum will be excavated from the impoundment using mechanical means, with the majority of the 
gypsum taken off-site for beneficial reuse. There is a possibility that some material may be placed in 
the Plant Gorgas permitted Private Industrial Solid Waste Landfill that is also located on plant property. 
The gypsum will be removed down to the HDPE liner using means that will not damage the liner until all 
gypsum has been removed. The liner will be cleaned using washing or other appropriate means to 
ensure all gypsum has been removed.  

4.2.4 Removal of HDPE Liner 

Once all gypsum has been removed, the HDPE liner will be removed and properly disposed of in a 
permitted landfill. Methods of removal of the liner will be the responsibility of the Contractor selected to 
perform the work, but it is anticipated that the liner will be cut into portions suitable for handling and 
transport for disposal in a permitted landfill. As stated above, the liner will be cleaned of all visible 
gypsum using washing or other appropriate means prior to its removal. 

4.2.5 Removal of granular layer below the HDPE liner 

At the time of construction, a 12-in (nominal) thickness of granular material was placed on top of the 
graded subgrade and prior to the installation of the HDPE liner. This granular layer was designed to be 
constructed using bottom ash. Therefore, this granular layer will be removed down to the impoundment 
subgrade as a part of closure using mechanical excavation means.  

Excavation will be undertaken using conventional excavators, loading directly into trucks. The granular 
layer materials will be treated as CCR and will be disposed of in a permitted landfill, either the on-site 
Plant Gorgas Industrial Landfill permitted to receive CCR, or in an approved off-site permitted landfill. 
All equipment departing the site that have been in contact with CCR will be decontaminated via 
washing to remove all CCR materials.  The overspray and all contact water from decontamination 
operations will be stored on site and treated prior to discharge. 
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4.2.6 CCR removal verification protocol 

The procedure for of CCR granular layer beneath the HDPE liner will involve the following steps: 

1) Identification and demarcation of the area (or portion of the area) subject to removal verification. It 
is noted that the verification and documentation of removal procedures may be completed in 
phases. 

2) Removal of CCR such that no CCR remains visible. 

3) Visual inspection and documentation of the area by qualified person. 

a. For areas where the CCR and the underlying fill or mine spoil materials are difficult to 
distinguish, a hand lens or other visual aid may be used by the qualified person to aid 
the visual inspection. 

b. For areas where a clear color contrast between accumulated CCR and natural ground 
exists, colorimetric methods (such as the Munsell Color Chart) can be considered to 
supplement visual identifications. 

4) If required, repeat steps 1 through 3 until CQA Engineer is satisfied that no CCR remains visible. 

5) Complete “Pre 6-Inch Over-Dig Survey” and photographic documentation of applicable removal 
area(s). 

a. The Pre and Post 6-inch Over-Dig surveys will be performed either by: 

• A grid of discrete survey points with a maximum 100-ft spacing (each way). 
Horizontal control shall be within 0.1 ft, and vertical control shall be within 
0.02 ft; or 

• For large areas, a photogrammetric or Lidar survey capable of generating a 
continuous surface of the surveyed area. For near continuous surveys 
Horizontal and Vertical controls for Pre and Post Over Dig surveys can be 
reduced to 0.2 and 0.04 ft, respectively. 

6) Over-excavation of a minimum of 6 inches in the designated removal area(s). 

7) Complete Post 6-Inch Over-Dig Survey and photographic documentation using the same survey 
points, procedures, and prescribed minimum tolerances as for the Pre 6-Inch Over-Dig Survey. 
Complete verification of the prescribed minimum 6” removal across the removal area by survey 

and visual comparison of the removal area(s). Photographs taken to verify CCR removal will be 
maintained at the site and will be available for review by project team members and ADEM 
personnel as necessary. 

8) Hand augers borings or other means of limited excavation to 12” depth will then be performed at a 
minimum frequency of every acre and the collected samples visually assessed to check for the 
presence of CCR materials below the visible surface.  

  

The details of the CCR Removal verification procedures are further outlined and incorporated into the 
project Quality Assurance Plan and technical specifications for closure. 
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4.2.7 Fugitive Dust Control Plan (ADEM 335-13-15-.02(11); 40 CFR 257.53) 

The fugitive dust control plan identifies and describes the CCR fugitive dust control measures that will 
be implemented during closure to minimize CCR from becoming airborne at the facility, including CCR 
fugitive dust originating from the gypsum pond, roads, and material handling activities. 40 CFR 257.53 
and ADEM Admin. Code r.ule 335-13-15.02(11) defines “fugitive dust” as “solid airborne particulate 
matter that contains or is derived from CCR, emitted from any source other that a stack or chimney”. 

Fugitive dust originating from the gypsum pond or gypsum pond closure activities will be controlled 
using water suppression or polymer tackifiers.  

The fugitive dust control measures identified and described in the plan will be adopted and 
implemented based upon an evaluation of site-specific conditions and are determined to be applicable 
and appropriate for the Plant Gorgas Gypsum Pond closure. Evaluation will include assessing the 
effectiveness of the fugitive dust control measures for the facility, taking into consideration various 
factors such as site conditions, weather conditions, and operative conditions. 

Water suppression or polymer tackifiers will be used as needed to control fugitive dust on the facility 
roads used to transport CCR and other CCR management areas. Speed limits will be utilized to reduce 
the potential for fugitive dust. Trucks used to transport CCR will be filled to just under full capacity to 
reduce the potential for material spillage. 

Southern Company and construction personnel will assess the effectiveness of the control measures by 
performing visual observations of the gypsum pond and surrounding areas and implementing 
appropriate corrective actions for fugitive dust, as necessary. 

Any complaint received from a citizen regarding a CCR fugitive dust event at the facility will be 
documented and investigated. Appropriate steps will be taken, including any corrective action, if 
needed. 

4.2.8 Stormwater Management During Closure 

Stormwater management will mainly entail management of water that falls into the pond during rain 
events. The facility is designed to divert runoff from adjoining areas around the impoundment. The 
water that falls into the pond during rain events will have to be managed through the construction areas 
during closure.  

Stormwater management during closure will be achieved by the management and operation of 
temporary berms, linings, and pumps to covey contact water as needed to facilitate excavation of the 
gypsum, removal of the HDPE liner and removal of the granular layer below the HDPE liner. All water 
will be routed through the lower sedimentation pond before being pumped to the plant’s water treatment 

facility. 

4.2.9 Site Security 

All access points to the site will be gated and gates will be locked with controlled access by approved 
personnel only. The facility is located on Plant Gorgas property, and access to the plant is controlled by 
the plant security team. There may be an additional security checkpoint at the facility itself. All site 
visitors including construction personnel will be required to check in at the security point before being 
allowed to enter the site.  No unauthorized personnel will be allowed to enter the site. 
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4.2.10 Groundwater Monitoring 

A groundwater monitoring plan was submitted with the original Plant Gorgas Gypsum Pond permit 
application. Please refer to Appendix 4 of the original permit application. 

4.2.11 Operational inspections  

Inspections will be conducted by a Qualified Person at intervals not exceeding 7 days to look for 
appearances of structural weakness and for proper operation of all outlet structures maintained for use 
during closure. Furthermore, an annual inspection will continue to be conducted by a qualified 
Professional Engineer throughout the closure process. 

 
4.3 Final Grading and Decommissioning 

Once all CCR and liner removal activities have been completed within the gypsum pond, the southeast 
embankment will be regraded and breached so that the facility can no longer impound water. Also, the 
series of ponds to the east that are present at a lower elevation will be decommissioned as well by the 
removal of any sediment and their HDPE liners. Areas of the pond will then be regraded as needed to 
facilitate stormwater management from the area. Some retention is expected prior to discharging any 
non-contact stormwater from the site. 

5.0 MAXIMUM INVENTORY OF CCR – § 257.102(B)(1)(IV) AND R. 335-13-15-.07(3)(B)1.(IV) 

The current estimate of the maximum inventory of CCR ever on-site at the Gorgas Gypsum Pond over 
the active life of the CCR unit is nominally 925,000 cubic yards. The current estimated inventory is 
approximately600,000 cubic yards.   

Maximum unit inventory volume figures are derived from available information.  

6.0 CERTIFICATION OF CLOSURE 

In accordance with §257.102(h) and r. 335-13-15-.0.7(3)(h), within 30 days of completion of closure of 
the  Plant Gorgas Gypsum Pond, a professional engineer registered in Alabama will prepare and APC 
will submit a Closure Construction Certification Report to ADEM documenting the completion of closure 
activities as indicated in § 257.102(f)(3) and r. 335-13-15-.07(3)(f)3. APC, as required by ADEM, will 
submit confirmation that a notation on the property deed has been recorded in accordance with § 
257.102(i) and r. 335-13-15-.07(3)(i). 

 
7.0 DIRECTIONAL INFORMATIONAL SIGNS 

A designated construction entrance and access road will be established prior to initiating closure 
activities. Signs will be posted at the entrance notifying users of the closure activities and a telephone 
number for emergencies will be posted. Emergency evacuation routes will be maintained for the 
duration of closure activities. 

8.0 VEGETATION PLAN 

Disturbed areas will be vegetated in accordance with the Erosion and Sedimentation Control Plans 
submitted as a part of the permit application.  
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9.0 SITE EQUIPMENT NEEDED 

The Contractor selected to perform closure construction will be responsible for all equipment needed 
during the construction period. For post-closure care, Alabama Power will provide all necessary 
company owned, leased or contracted equipment needed to perform maintenance and any necessary 
repairs. 

10.0 SEDIMENT REMOVAL 

On a periodic basis during closure, accumulated sediment will be removed when necessary from drop 
inlets, drainage pipes, diversion ditches, and other drainage structures.  

11.0 EROSION AND SEDIMENT CONTROL 

Upon closure, all proposed ditches, diversion berms, culverts, riprap, and other drainage structures 
serving disturbed areas, but not already built, will be constructed and placed according to the Design 
Drawings. 

12.0 COST OF CLOSURE 

Development of a construction cost estimate for this project is currently underway. The cost estimate 
can be provided once is it available. 

13.0 CLOSURE SCHEDULE 

A detailed construction schedule is attached to this Amended Closure Plan as Table 1. 

14.0 RECORDKEEPING/NOTIFICATION/INTERNET REQUIREMENTS 

As outlined in § 257.105 and r. 335-13-15-.08(1), each Owner or Operator of a CCR unit subject to the 
Department regulations must maintain files of certain information in an operating record at the facility. 
Each file is to be retained for at least five years following the date of each occurrence, measurement, 
maintenance, corrective action, report, record or study. Electronic storage of the records is acceptable. 
These records are to be made available to the Department upon request. 
 
Certain notifications are to be made in accordance with the requirements of § 257.106 and r. 335-13-
15-.08(2). In many instances, such notifications are to be placed in the facility’s Operating Record. In 
certain instances, further notifications are to be made to the Department Directory within 30 days of 
placement of a notification into the Operating Records. Furthermore, a publicly accessible internet site 
must be established for posting of certain notifications and compliance information within 30 days of it 
being placed in the Operating Record. 
 
Alabama Power and Plant Gorgas maintain an electronic Operating Record for the facility. In addition, a 
publicly accessible internet site has already been established for compliance with EPA’s CCR Rule. 
Required notifications and compliance data, as outlined in § 257.105 through § 257.107 and r. 335-13-
15-.08 and as applicable to the Plant Gorgas Gypsum Pond, will be maintained in the electronic 
Operating Record, and as required, made available on the publicly accessible internet site within 30 
days of placement in the Operating Record. Furthermore, required notifications will be made to the 
Department Director within 30 days of placement in the Operating Record.  
 
Certain plans and assessments are required to be updated at specified intervals and/or upon 
modification of certain components of the facility. If and when applicable, updates will be made to the 
respective plans and assessments, and notifications placed in the Operating Record, posted to the 
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publicly accessible internet site, and communicated in writing to the Department Director in accordance 
with the Department rules. 
 



Table 1: Gorgas Gypsum Pond Closure Milestones Schedule (335-13-15-.07(3)(b)1.(vi)) 

Closure Activity Completion Date 

Notice of Intent to Close October 2016 

Cease Receipt of Waste Streams April 2019 

Beneficial Use Sales Ongoing 

Initiate Construction Activities January 2022 

Finalize Construction Activities/Site Restoration October 2023 

 

 





































































APPENDIX 11 

ADJACENT PROPERTY OWNERS 



No other landowners adjoin the surveyed facility boundary for this CCR Unit. 
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