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1.  INTRODUCTION 

Groundwater and surface water monitoring is required by the Georgia Environmental Protection 
Division (Georgia EPD) to detect and quantify potential changes in groundwater chemistry.  This 
Groundwater Monitoring Plan (plan) describes the groundwater and surface water monitoring 
program for the Site.  This plan meets the requirements of Georgia EPD rules and uses Georgia 
EPD's Manual for Ground Water Monitoring dated September 1991 as a guide.  Groundwater and 
surface water sampling locations are presented on Plant Bowen Solid Waste Disposal Facilities 
Monitoring Well Network for the Landfill Cells 1 & 2, 3 & 4, and 9 & 10 (Appendix A: Groundwater 
Monitoring Network Documentation).   
 
Monitoring will occur in accordance with 391-3-4-.10 of the Georgia Solid Waste Management 
Rules.  If the monitoring requirements specified in this plan conflict with the Permit or the Georgia 
EPD rules (391-3-4-.10), the Georgia EPD rules will take precedent. 
 
In accordance with the United States Environmental Protection Agency (USEPA) Coal 
Combustion Rule (§257.90), which is incorporated by Georgia State CCR Rule by reference, a 
detection monitoring well network for the Landfill has been installed and certified by a qualified 
professional engineer.  This certification has been placed in the facility’s operating record.  The 
existing monitoring wells were installed following the guidelines presented herein.  Additionally, 
this plan documents the methods for future monitoring well installation and/or replacement, and 
procedures for well abandonment.  As required by 391-3-4-.10(6)(g), a minor modification will be 
submitted to the Georgia EPD prior to any unscheduled installation or abandonment of monitoring 
wells.  Well installation and/or abandonment must be directed by a qualified groundwater scientist.  
The Plant Bowen Landfill Cells 1 & 2, 3 & 4, and 9 & 10 remain in detection monitoring and 
Georgia Power will continue routine groundwater monitoring. 
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2.  GEOLOGIC AND HYDROGEOLOGIC CONDITIONS 

Geologic conditions for this Site are described in a report prepared by Southern Company 
Services Earth Science and Environmental Engineering titled Combustion By-Products Storage 
Facility Site Acceptability Report dated 2002, and Plant Bowen Proposed Coal Combustion By-
Product Monofill Addendum I Site Acceptability Report – Hydrogeological Assessment and 
Demonstration of Engineering Measures, dated 2004. 
 
The geology and hydrogeology of the Landfill Cells area is summarized below.  The area is 
underlain by residuum clayey soils that transition into sedimentary bedrock.  Karst terrain exists 
in the area.  The uppermost aquifer is comprised of the terrace deposits and clayey soils and the 
upper fractured sedimentary bedrock with groundwater flow direction generally toward the Etowah 
River. 
 

2.1 Regional Geology 

The Plant Bowen Site lies within the Valley and Ridge physiographic province about three to four 
miles north of the Cartersville Fault.  The Cartersville Fault separates the late Precambrian-aged 
metamorphic rocks to the east and south from the Cambrian-aged sedimentary rocks to the north 
and west. 
 
The Site lies within an area mapped as Knox Group undifferentiated with a southwestern portion 
of the facility mapped as Newala Limestone in the work by Croft (1963).  The Landfill Cells are 
located on the northeast portion of the Site (Figure A1: Monitoring Well Network). 
 

2.2 Site Geology 

The lithologies present in the landfill area of the Site from the ground surface to depth are Terrace 
Deposits, a residuum clay overburden, dolomite, and limestone bedrock.   
 
The Knox Group produces a characteristic orange to red clayey residuum that ranges in thickness 
from 19 to 127 feet across the Plant Bowen Site and often contains weathered chert and dolomite 
fragments.  Outcrops for geological mapping are rare and occur primarily in quarries and along 
streams.  Terrace deposits (silt and clay with some gravel and sand) overlay the clayey residuum 
in some areas but are not continuous across the landfill area.  The Terrace Deposits with the 
clayey residuum comprise the overburden. 
 
The Knox Group dolomite consists predominantly of medium gray to medium dark gray, medium 
bedded to massive, fine to medium-grained rock.  The Knox Group limestone was logged 
predominantly as light gray to medium light-gray, thin to medium-bedded, fine to medium-grained, 
argillaceous limestone.  Some very occasional thin to medium beds of crystalline limestone or 
fine-grained calcareous sandstone were noted.  The vigorous reaction to dilute hydrochloric acid 
was a major distinguishing feature between the limestone and dolomite.  Fine-grained pyrite was 
noted in a few of the limestone core samples (SCS, 2002).  Solution cavities are sometimes noted 
in the dolomite/limestone bedrock at the Site.  These solution cavities are generally filled with 
residual clay and silt or may be open in some instances. 
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2.3 Site Hydrogeology 

Two main geologic layers are present at the Site: overburden (residuum clay), and bedrock 
(dolomite and limestone).  Overburden materials are very heterogeneous ranging in composition 
from well-graded gravelly sand to fat clay.  The primary source of recharge for the uppermost 
aquifer is infiltration of rainfall.  Bedrock underlying the Site (officially mapped as Knox 
undifferentiated) exhibits minor and discontinuous solution features within the underlying 
carbonate bedrock, which are predominately formed along initial discontinuities including joints, 
fractures, and bedding planes.  To monitor the karst, 37 wells (17 overburden and 20 bedrock 
wells) are instrumented with pressure transducers to collect and record groundwater elevations 
multiple times daily from monitoring wells located around the perimeter of the landfill cells.  The 
logged data are uploaded after each reading via satellite telemetry to a central database.    
 
Rain-filled surface depressions are located between Cells 1 & 2 and Proposed Cells 5 to 8 and 
fluctuate in size depending upon rainfall.  These depressions were present prior to the 
construction of the landfill and do not appear to have flowing water.  A spring is located to the 
northeast of Cells 3 & 4 as shown on Figure A1.  Water is present in the spring intermittently.  
The Etowah River to the west, north and east of the landfill cells, and the general service pond to 
the southwest of Cells 9 & 10 are present at the Site but outside of the landfill permit boundary. 
 
General groundwater flow in the overburden in the Landfill area is to the north-northeast beneath 
Cells 1 & 2 and Cells 9 & 10 and to the west-northwest beneath Cells 3 & 4 (Figure A2: 
Potentiometric Surface - Overburden Wells July 2021).  Groundwater flow direction in the 
bedrock is similar to the overburden, with flow to the north-northeast beneath Cells 1 & 2 and 
Cells 9 & 10 and to the west-northwest beneath Cells 3 & 4 (Figure A3: Potentiometric Surface 
– Bedrock Wells July 2021).   
 
The difference in groundwater elevations between the overburden and upper bedrock were within 
a couple of feet in many well clusters across the landfill area.  Continuous groundwater elevation 
monitoring data correlate with rainfall and river elevation data from the Site.  These data suggest 
a direct groundwater communication between overburden and upper bedrock.  The overburden 
and the upper fractured sedimentary bedrock comprise the uppermost aquifer beneath the landfill 
cells area.  At a few locations around the landfill, particularly at areas of relatively higher elevations 
and at areas with relatively thinner overburden, the first groundwater is encountered in the upper 
fractured bedrock.   
 
Horizontal groundwater flow rates in July 2021 at the Site range from approximately 0.01 to 0.16 
feet per day in the overburden and from approximately 0.03 to 0.38 feet per day in the upper 
bedrock (Table 1: Groundwater Flow Velocities for July 2021), based on horizontal hydraulic 
conductivity data reported in the Plant Bowen Proposed Coal Combustion By-Product Storage 
Facility Site Acceptability Report (SCS, 2002).  The estimated groundwater flow rates are 
relatively low considering the karst topography at the Site.  
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Change in 
Elevation (Δh)

(feet)

Distance 
Measured (L)

(feet)

Hydraulic 
Gradient (i)
(feet/feet)

Average 
Hydraulic 

Conductivity (K)
(feet/day)

Estimated 
Effective 
Porosity

(ne)

Calculated 
Groundwater 

Flow Velocity (V)
(feet/day)

Calculated 
Groundwater 

Flow Velocity (V)
(feet/year)

Overburden
GWC-5 to GWC-9

660.91 654.93 5.98 1302 0.005 0.072 0.01 0.03 10.95

Overburden
GWC-15 to GWC-14

656.73 655.82 0.91 325 0.003 0.072 0.01 0.02 7.30

Overburden
GWA-50 to GWC-6

672.08 658.02 14.06 650 0.022 0.072 0.01 0.16 58.40

Bedrock
GWC-8RR to GWC-10R

657.00 655.07 1.93 600 0.003 0.36 0.01 0.12 43.80

Bedrock
GWA-1 to GWA-2R

658.39 655.45 2.94 350 0.008 0.36 0.01 0.30 109.50

Overburden
GWA-53 to GWC-18

654.01 649.31 4.70 1250 0.004 0.072 0.01 0.03 10.95

Overburden
GWA-37 to GWC-18

654.66 649.31 5.35 977 0.005 0.072 0.01 0.04 14.60

Bedrock
GWA-53R to GWC-18R

653.96 649.45 4.51 1265 0.004 0.36 0.01 0.13 47.45

Bedrock
GWA-36RA to GWC-17R

653.68 650.64 3.04 1215 0.003 0.36 0.01 0.09 32.85

Bedrock
GWC-25R to GWC-21R

653.31 652.21 1.10 1325 0.001 0.36 0.01 0.03 10.95

Overburden
GWA-41 to GWC-44

666.32 664.55 1.77 975 0.002 0.072 0.01 0.01 3.65

Overburden
GWC-49Z to GWC-48

655.86 652.98 2.88 270 0.011 0.072 0.01 0.08 29.20

Overburden
GWC-45 to GWC-47

662.53 652.23 10.30 525 0.020 0.072 0.01 0.14 51.10

Bedrock
GWA-41R to GWC-45R

666.34 652.19 14.15 1350 0.010 0.36 0.01 0.38 138.70

Bedrock
GWC-49R to GWC-47R

656.15 652.46 3.69 550 0.007 0.36 0.01 0.24 87.60

Bedrock
GWA-41R to GWC-43R

666.34 660.82 5.52 600 0.009 0.36 0.01 0.33 120.45

Notes:

The average hydraulic conductivity values, measured in centimeters/second (cm/sec) used in the soil aquifer calculations (2.54 x 10-5 cm/sec = 0.072 ft/day) and the 
bedrock aquifer calculations (1.26 x 10-4 cm/sec = 0.36 ft/day) are presented in the 2002 Plant Bowen Proposed Coal Combustion By-Product Storage Facility Site Acceptability Report. 

An estimated effective porosity of 0.01 (based on default soil type value for silty clays to clays in USEPA 530/SW-89-031) of the screened horizon.

Cells 9 & 10

Cells 3 & 4

Cells 1 & 2

TABLE 1

GROUNDWATER FLOW VELOCITIES FOR JULY 2021

Flow Paths

Groundwater Elevations 
in Well Pairs

(h1, h2) 
(feet)

Plant Bowen 

Landfill Cells 1 & 2, 3 & 4, and 9 & 10

Bartow County, Georgia

5
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3.  SELECTION OF WELL LOCATIONS 

Groundwater monitoring wells are installed to monitor the uppermost aquifer beneath the Site.  
Locations are selected based on disposal cell layouts and site geologic and hydrogeologic 
considerations.  Georgia Power Company (GPC) follows the recommendation as stated in 
Chapter 2 of the Manual for Groundwater Monitoring (1991) to determine well spacing based on 
site-specific conditions.  Locations are chosen to serve as upgradient (GWA), or downgradient 
(GWC) based on groundwater flow direction determined by potentiometric evaluation.  The well 
naming nomenclature is based on Georgia EPD’s Industrial Waste Disposal Site Design and 
Operations Plan – Supplemental Data for Solid Waste Handling Permit (May 2014).  Monitoring 
wells have been identified for six constructed Landfill units (Cells 1 & 2, 3 & 4, and 9 & 10) and 
four unconstructed Landfill units (Cells 5 & 6 and 7 & 8).  The wells associated with Cells 5 & 6 
and 7 & 8 have not been installed.  Following installation of these monitoring wells, a well 
installation report documenting the actual well locations with the construction details and well logs 
will be submitted to Georgia EPD in a future well installation report.  Well installation will be 
conducted under the direction of a qualified groundwater scientist. 
 
Monitoring wells will be located outside of areas with frequent auto traffic; however, wells may be 
installed in heavily trafficked areas when necessary to meet the groundwater monitoring 
objectives of the Georgia EPD Rules. 
 
A map depicting monitoring well locations is included in Appendix A.  A tabulated list of individual 
monitoring wells used for groundwater sampling and water levels including well construction 
details such as location coordinates, top-of-casing elevation, well depths and screened intervals 
are also included in Appendix A.  There are four wells (GWA-4R, GWC-13R, GWC-14, and 
GWC-15) not included in the groundwater monitoring network because these wells were replaced 
by new monitoring wells at the same locations that are included in the current monitoring network.   
 
Any change to the groundwater monitoring or surface water monitoring network must be made by 
a minor modification to the permit pursuant to 391-3-4-.02(3)(b)6.  
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4. MONITORING WELL DRILLING, CONSTRUCTION, 
ABANDONMENT & REPORTING  

The existing monitoring well network for the CCR Landfill is in place.  Existing monitoring wells 
were installed following 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 for best practices.  Monitoring well logs, for the existing monitoring well network, are 
included in Appendix A (Attachment A1: Well Construction and Boring Logs).  The following 
sections describe the methods used for well drilling, construction, abandonment, and reporting 
for modification to the well network at the CCR Landfill. 
 

4.1 Drilling 

A variety of well drilling methods are available for the purpose of installing groundwater wells. 
Drilling methodology may include, but not be limited to:  hollow stem augers, direct push, air 
rotary, mud rotary, or rotosonic techniques.  The drilling method shall minimize the disturbance of 
subsurface materials and shall 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.  Monitoring wells will be installed using the most current version of the Region 4 U.S. 
Environmental Protection Agency (USEPA) Science and Ecosystem Support Division (SESD) 
Operating Procedure SESDGUID-101-R2 and updates as a general guide for best practices.  
Drilling equipment shall be decontaminated before use and between borehole locations using the 
procedures described in the current version of the USEPA procedure LSASDPROC-205-R4 for 
Field Equipment Cleaning and Decontamination as a general guide.      
 
Sampling and/or coring may be used to help determine the stratigraphy and geology.  Samples 
will be logged under the oversight of a qualified groundwater scientist.  Screen depths will be 
chosen based on the depth of the uppermost aquifer. 
 
All drilling for any subsurface hydrologic investigation, installation, or abandonment of 
groundwater wells at a landfill in Georgia must be performed by a driller that has, at the time of 
installation, a performance bond on file with the Water Well Standards Advisory Council.  Proof 
of bonding for wells installed at the Landfill, installed from 2007 to the present, is included as 
Attachment A2: Well Drilling Contractor Proof of Bonding in Appendix A.  For future 
installations, proof of bonding will be included in the well installation reports.  Drilling and well 
installation activities will be directed by a qualified groundwater scientist registered in Georgia. 
 

4.2 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.   
 
Well Casings and Screens 
ASTM, NSF rated, Schedule 40, 2-inch polyvinyl chloride (PVC) pipe with flush threaded 
connections will be used for the well riser and screens.  Compounds that can cause PVC to 
deteriorate (e.g., organic compounds) are not expected at this facility.  If conditions warrant, other 
appropriate materials may be used for construction with prior written approval from the Georgia 
EPD. 
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Well Intake Design 
The design and construction of the intake of the groundwater wells shall: (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 length shall not 
exceed 10 feet without justification as to why a longer screen is necessary (e.g., significant 
variation in groundwater level).  If the above techniques 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. 
 
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 USEPA 
SESDGUID-101-R2 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. 
 
Filter Pack and Annular Seal 
The materials used to construct the filter pack will be clean quartz sand of a size that is appropriate 
for the screened formation.  Fabric filters will not be used as filter pack material.  Sufficient filter 
material will be placed in the hole and measurements taken to ensure that no bridging occurs.  
Upon placement of the filter pack, the well may be pumped to assure settlement of the pack.  If 
pumping is performed, the top of filter pack depth will be measured, and additional sand added if 
necessary.  The filter pack will extend approximately one to two feet above the top of the well 
screen. 
 
The materials used to seal the annular space must prevent hydraulic communication between 
strata and prevent migration from overlying areas into the well screen interval.  A minimum of two 
feet of bentonite (chips, pellets, or slurry) will be placed immediately above the filter pack.  The 
bentonite seal will extend up to the base of any overlying confining zone or the top of the water-
bearing zone to prevent cementitious grout from entering the water-bearing or screened zone.  If 
dry bentonite is used, the bentonite must be hydrated with potable water prior to grouting the 
remaining annulus. 
 
The annulus above the bentonite seal will be grouted with a cement and bentonite mixture 
(approximately 94 pounds cement / 3 to 5 pounds bentonite / 6.5 gallons of potable water) placed 
via tremie pipe from the top of the bentonite seal.  During grouting, care will be taken to assure 
that the bentonite seal is not disturbed by locating the base of the tremie pipe approximately 2 
feet above the bentonite seal and injecting grout at low pressure/velocity. 
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Protective Casing and Well Completion 
After allowing the grout to settle, the well will be finished by installing a flush-mount or above-
ground protective casing as appropriate, and building a surface cap.  The use of flush-mount wells 
will generally be limited to paved surfaces unless site operations warrant otherwise.  The surface 
cap will extend from the top of the cementitious grout to ground surface, where it will become a 
concrete apron extending outward with a radius of at least 2 feet from the edge of the well casing, 
four inches thick, and sloped to drain water away from the well.  
 
Each well will be fitted with a cap that contains a hole or opening to allow the pressure in the well 
to equalize with atmospheric pressure.  In wells with above-ground protection, the space between 
the well casing and the protective casing will be filled with coarse sand or pea-gravel to within 
approximately 6 inches of the top of the well casing.  A small weep hole will be drilled at the base 
of the metal casing for the drainage of moisture from the casing.  Above ground protective covers 
will be locked. 
 
Protective bollards may be installed around each above-grade groundwater monitoring well.  Well 
construction in high traffic areas will generally be limited unless site conditions warrant otherwise.   
 
The groundwater monitoring well detail attached in Appendix B: Groundwater Monitoring Well 
Details, illustrates the general design and construction details for a monitoring well.   
 
Well Development 
No sooner than 24 hours after well construction is completed, wells will be developed by 
alternately purging and surging until relatively clear discharge water with little turbidity is observed.  
The goal will be to achieve a turbidity of less than 5 nephelometric turbidity units (NTUs); however, 
formation-specific conditions may not allow this target to be accomplished.  Development can be 
discontinued once a measured turbidity less than 10 NTUs is achieved.  Additionally, the 
stabilization criteria contained in Appendix C: Groundwater Sampling Procedures should be 
met after well development and during low-flow sampling.  A variety of techniques may be used 
to develop site groundwater monitoring wells and should be in accordance with USEPA 
SESDGUID-101-R2.  The method used must create reversals or surges in flow to eliminate 
bridging by particles around the well screen.  These reversals or surges can be created by using 
surge blocks, bailers, or pumps.  The wells will be developed using a pump capable of inducing 
the stress necessary to achieve the development goals.  All development equipment will be 
decontaminated prior to first use and between wells. 
 
In low yielding wells, potable water may be added to the well to facilitate surging of the well screen 
interval and removal of fine-grained sediment.  If water is added, the volume will be documented 
and at minimum, an equal volume purged from the well.   
 
Many geologic formations contain clay and silt particles that are small enough to work their way 
through the wells' filter packs over time.  Therefore, the turbidity of the groundwater from the 
monitoring wells may gradually increase over time after initial well development.  As a result, the 
monitoring wells may have to be redeveloped periodically to remove the silt and clay that has 
worked its way into the filter pack of the monitoring wells.  Each monitoring well should be 
redeveloped when sample turbidity values have significantly increased since initial development 
or since prior redevelopment.  The redevelopment should be performed as described above.  Well 
development data will be included in future well installation reports. 
 
 



Groundwater Monitoring Plan 
Georgia Power Company  Plant Bowen CCR Landfill 

September 2022  WSP USA Project No. 6122160287 
 

10 

Surveying 
The monitoring wells and piezometers were surveyed by Donaldson & Garrett Associates Inc, 
with a horizontal accuracy of 0.5 feet referenced to Georgia State Plane Coordinate System 
(Georgia State Plane, West Zone, NAD83) and a vertical accuracy of 0.01 feet referenced to 
North American Vertical Datum 1988 (NAVD88).  The certified surveyor’s report is included in 
Attachment A3 of Appendix A: Surveyor’s Certification.  
 

4.3 Well Abandonment 

Per Georgia EPD Rule 391-3-4-.10(6)(g): Monitoring wells require replacement after two 
consecutive dry sampling events unless an alternate schedule has been approved by the Georgia 
EPD.  A minor modification will be submitted in accordance with 391-3-4-.02(3)(b)6 prior to the 
installation or decommissioning of monitoring wells.  Well replacement and abandonment will be 
directed by a qualified groundwater scientist, registered to practice in the State of Georgia.  
 
Monitoring wells will be abandoned using industry-accepted practices and using the Manual for 
Groundwater Monitoring (1991) and Georgia Water Well Standards Act (1985) as guides.  Neat 
Portland cement or bentonite will be used as appropriate to complete abandonment and seal the 
well borehole.  Any piezometers or groundwater wells located within the footprint of future landfill 
expansion will be over-drilled prior to abandonment.  Well abandonment reports will be submitted 
to Georgia EPD within 60 days of completion of well abandonment by a qualified groundwater 
scientist or engineer and will follow the applicable documentation requirements for well 
abandonment described in Section 4.4. 
 

4.4 Documentation  

Within 60 days of the construction, survey, and development or abandonment of each 
groundwater monitoring well, a well installation/abandonment report will be submitted to the 
Georgia EPD by a qualified groundwater scientist or engineer.  The following information 
documenting the construction and development of each well will be included in the report.  
 

 Well Identification 

 Name of drilling contractor and type of drill rig 

 Documentation that the driller, at the time the monitoring wells were installed, had a 
bond on file with the Water Well Advisory Council 

 Dates of drilling and initial well emplacement 

 Drilling technique used and drilling fluid if used 

 Borehole diameter and well casing diameter 

 Well depth (±0.1 ft.) 

 Lithologic logs 

 Well casing materials 

 Casing and screen joint type 

 Screen materials and design 

 Screen length 
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 Screened interval in feet below ground surface and elevation (in feet NAVD88)  

 Screened interval lithology 

 Screen slot size 

 Details of filter pack construction including material/size and volume, and placement 
depths 

 Filter pack emplacement method (narrative) 

 Sealant emplacement method and including material/size and volume, and placement 
depths 

 Type of protective well cap and sump dimension for each well 

 Surface seal construction including materials, volumes/mix of annular seal material 

 Documentation stating that a Georgia-registered professional surveyor shall certify 
that the horizontal accuracy for the installed monitoring wells is 0.5 feet, and vertical 
accuracy for elevations to 0.01 feet using a known datum.  

 Schematic of the well with dimensions 

 Well development dates 

 Well turbidity following development 

 Narrative of well development method(s)-specific well development procedures 

 
In accordance with the Georgia Water Well Standards Act (O.C.G.A. § 12-5-134(5)(d)(vii)), at 
least once every five years, the owner of the property on which a monitoring well is constructed 
shall have the monitoring well(s) inspected by a professional engineer or professional geologist, 
who shall direct appropriate remedial corrective work to be performed if the well does not conform 
to standards.  Well inspection records and records of remedial corrective work are subject to 
review by EPD.  Additionally, as part of the post closure care plan, the cost estimate based upon 
current year cost for the well inspections will be provided for as part of the cost calculations for 
the groundwater monitoring period.  
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5. GROUNDWATER MONITORING PARAMETERS AND 
FREQUENCY 

The following describes groundwater sampling requirements with respect to parameters for 
analysis, sampling frequency, sample preservation and shipment, and analytical methods.  
Groundwater samples used to provide compliance monitoring data will not be filtered prior to 
collection. 
 
Table 2: Groundwater Monitoring Parameters & Frequency, presents the groundwater 
monitoring parameters and sampling frequency.  A minimum of eight independent samples from 
each groundwater well will be collected and analyzed for EPD-approved modified Appendix I and 
Appendix II test parameters (a subset of the full list contained in 40 CFR 258), as well as 40 CFR 
257, Subpart D, Appendix III and Appendix IV test parameters to establish a background statistical 
dataset.  Subsequently, in accordance with 391-3-4-.10(6), the monitoring frequency for Appendix 
I and III will be at least semi-annual during the active life of the facility and the post-closure care 
period.  If required, Georgia Power will conduct assessment monitoring in accordance with the 
Georgia Rules for Solid Waste Management Chapter 391-3-4-.10 to also include EPD-approved 
modified Appendix II and 40 CFR, Subpart D Appendix IV test parameters. 
 
As shown on Table 3: Analytical Methods, 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 the Georgia EPD.  The method used will be able to reach 
a suitable practical quantification limit to detect natural background conditions at the facility and 
be less than regulatory standards.  The groundwater samples will be analyzed by licensed and 
accredited laboratories through the National Environmental Laboratory Accreditation Program 
(NELAP) and will also have a Stipulation Letter from the Georgia EPD accepting the laboratory’s 
NELAP certification.  Field instruments used to measure pH must be accurate and reproducible 
to within 0.1 Standard Units (S.U.). 
   



Groundwater Monitoring Plan 
Georgia Power Company  Plant Bowen CCR Landfill 

September 2022  WSP USA Project No. 6122160287 
 

13 

 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 2 
GROUNDWATER MONITORING PARAMETERS & FREQUENCY 

Plant Bowen 
Landfill Cells 1 & 2, 3 & 4, and 9 & 10 

Bartow County, Georgia 
 

Monitoring Parameters 
Groundwater Monitoring 

Frequency 
Semi-Annual Events 

Field Parameters 

Temperature X 

pH X 

Specific Conductance X 

Oxidation Reduction 
Potential (ORP) 

X 

Turbidity X 

Dissolved Oxygen (DO) X 

 
 
 
 
 

Appendix I and II 

(EPD-approved modified 
Appendix I and II test 

parameters from 40 CFR 
258, Subpart E) 

Antimony X 

Arsenic X 

Barium X 

Beryllium X 

Cadmium X 

Chromium X 

Cobalt X 

Copper X 

Lead  X 

Mercury X 

Nickel X 

Selenium X 

Silver X 

Thallium X 

Vanadium X 

Zinc X 

Appendix III 
(Detection test 

parameters from 40 CFR 
257, Subpart D) 

Boron X 

Calcium X 

Chloride X 

Fluoride X 

pH (field) X 

Sulfate X 

Total Dissolved Solids X 
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TABLE 2 - continued 
GROUNDWATER MONITORING PARAMETERS & FREQUENCY 

Plant Bowen 
Landfill Cells 1 & 2, 3 & 4, and 9 & 10 

Bartow County, Georgia 
 

Monitoring Parameters 
Groundwater Monitoring 

Frequency 

Semi-Annual Events 

Appendix IV  
(Assessment test 

parameters from 40 
CFR 257, Subpart D) 

Antimony  
 
 
 

Assessment sampling frequency 
and parameter list determined in 

accordance with Georgia Chapter 
391-3-4-.10(6). 

Arsenic 
Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Fluoride 

Lead  

Lithium 

Mercury 

Molybdenum 

Selenium 

Thallium 

Radium 226 & 228 

 
 
  



Groundwater Monitoring Plan 
Georgia Power Company  Plant Bowen CCR Landfill 

September 2022  WSP USA Project No. 6122160287 
 

15 

TABLE 3 
ANALYTICAL METHODS  

Plant Bowen 
Landfill Cells 1 & 2, 3 & 4, and 9 & 10 

Bartow County, Georgia 
 

Parameters USEPA Method Number 

Boron EPA 6010D/6020B 

Calcium EPA 6010D/6020B/7140 

Chloride 
EPA 
300.0/300.1/9250/9251/9253/9056A 

Fluoride EPA 300.0/300.1/9214/9056A 

pH EPA 150.1 field 

Sulfate 
EPA 
300.0/300.1/9035/9036/9038/9056A 

Total Dissolved Solids (TDS) EPA 160.1/ Standard Method 2540C 

Antimony EPA 6010D/6020B/7040/7041 

Arsenic EPA 6010D/6020B/7060A/7061A 

Barium EPA 6010D/6020B/7080A/7081 

Beryllium EPA 6010D/6020B/7090/7091 

Cadmium EPA 6010D/6020B/7130/7131A 

Chromium EPA 6010D/6020B/7190/7191 

Cobalt EPA 6010D/6020B/7200/7201 

Copper EPA 6010D/6020B 

Lead EPA 6010D/6020B/7420/7421 

Lithium EPA 6010D/6020B/7430 

Mercury  EPA 7470A 

Molybdenum EPA 6010D/6020B/7480/7481 

Nickel EPA 6010D/6020B 

Selenium EPA 6010D/6020B/7740/7741A 

Silver EPA 6010D/6020B 

Thallium EPA 6010D/6020B/7840/7841 

Vanadium EPA 6010D/6020B 

Zinc EPA 6010D/6020B 
Radium 226 and 228 
combined 

EPA 9315/9320 
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6. SAMPLE COLLECTION 

During each sampling event, samples will be collected and handled in accordance with the 
procedures specified in Appendix C: Groundwater Sampling Procedures.  Sampling 
procedures were developed using standard industry practice and USEPA Region 4 Field 
Branches Quality System and Technical Procedures for the Science and Ecosystem Support 
Division as a guide.  Low-flow sampling methodology will be utilized for sample collection.  
Alternative industry accepted sampling techniques may be used when appropriate with prior 
Georgia EPD approval.    
 
For groundwater sampling, positive gas displacement Teflon or stainless-steel bladder pumps 
with PVC intake screens will be used for purging.  If dedicated bladder pumps are not used, 
portable bladder pumps or peristaltic pumps (with dedicated or disposable tubing) may be used.  
When non-dedicated equipment is used, it will be decontaminated prior to use and between wells.  
 
Per Georgia Rule 391-3-4-.10(6)(g): Monitoring wells require replacement after two consecutive 
dry sampling events, unless an alternate schedule has been approved by Georgia EPD.  A minor 
modification will be submitted in accordance with 391-3-4-.02(3)(b)6 prior to the installation or 
decommissioning of monitoring wells.  Well replacement and abandonment will be directed by a 
qualified groundwater scientist, registered in Georgia. 
 
During each sampling event, surface water samples will be collected and handled in accordance 
with the procedures specified in Appendix D: Surface Water Sampling and Analysis 
Procedures.  These procedures were developed using field sampling guidelines described in the 
USEPA Region 4 Laboratory Services and Applied Science Division (LSASD) Operating 
Procedure for Surface Water Sampling (LSASDPROC-201-R5) and updates.  For surface water 
sampling, dedicated, non-dedicated, or disposable sampling equipment may be used.   
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7. CHAIN-OF-CUSTODY 

All samples will be handled under chain-of-custody (COC) procedures beginning in the field.     
The COC record will contain the following information: 
 

 Sample identification numbers 
 Signature of collector 
 Date and time of collection 
 Sample type 
 Sample point identification 
 Number of sample containers 
 Signature of person(s) involved in the chain of possession 
 Dates and times of possession by each individual 
 Notated dates(s) and time(s) of sample transfer between individuals 

 

The samples will remain 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.  The transfer times and dates during transfer of samples between individuals will 
be documented and included in the laboratory reports. 
 
If the samples are being shipped, a hard copy COC will be signed and enclosed within the 
shipping container.     
 
Samplers must use COC forms provided by the analytical laboratory or use a COC form 
similarly formatted and containing the information listed above.   
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8. FIELD AND LABORATORY QUALITY ASSURANCE / 
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 - Where sampling equipment is not new or dedicated, an 
equipment rinsate blank will be collected at a rate of one blank per 10 samples using non-
dedicated equipment.   
 
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 blind 
field duplicate will be collected for every 20 samples. 
 
Field Blanks - Field blanks are collected in the field using the same 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 20 samples.  
 
The groundwater samples will be analyzed by licensed and accredited laboratories through the 
National Environmental Laboratory Accreditation Program (NELAP). 
 
Calibration of field instruments will occur daily and follow the recommended (specific) instrument 
calibration procedures provided by the manufacturer and/or equipment manual specific to each 
instrument.  The calibration will be conducted each day prior to the initiation of sampling.  Daily 
calibration will be documented on field forms and these field forms will be included in each 
groundwater monitoring report. 
 
Instruments will be recalibrated as necessary (e.g., when calibration checks indicate significant 
variability), and all checks and recalibration steps will be documented on the field forms.  
Calibration of the instruments will also be checked if any readings during sampling activities are 
suspect.  Replacement probes and meters will be obtained as a corrective action if recalibration 
does not improve instrument function.  Completed calibration field forms will be provided with the 
semi-annual groundwater monitoring reports. 
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9. REPORTING RESULTS 

A semi-annual groundwater report that documents the results of sampling and analysis will be 
submitted to Georgia EPD.  Semi-annual groundwater monitoring reports will be submitted to the 
Georgia EPD within 90 days of receipt of the groundwater analytical data from the laboratory.  At 
a minimum, semi-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. Discussion of results. 

4. Recommendations for the future monitoring consistent with the Rules. 

5. Potentiometric surface contour map for the aquifer(s) being monitored signed and 
sealed by a Georgia-registered P.G. or P.E. 

6. 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. 

7. Groundwater flow rate and direction calculations. 

8. 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. 

9. 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).  

10. If applicable, semi-annual assessment monitoring results.  

11. Any alternate source demonstration completed during the previous monitoring period, 
if applicable.  

12. Laboratory reports. 

13. COC documentation. 

14. Field sampling logs including field instrument calibration indicator parameters and 
parameter stabilization data. 

15. A record of field sampling conditions including, well signage, well access, sampling and 
purging equipment condition and site conditions that may affect sampling will be 
recorded on Well Inspection Forms.  These forms will be included as an appendix to 
the semi-annual groundwater monitoring reports.  

16. Documentation of non-functioning wells, dry surface water sampling locations. 

17. Table of current analytical results for each well, highlighting statistically significant 
increases and concentrations above maximum contaminant level (MCL). 

18. Plume delineation (if applicable based on exceedances of groundwater protection 
standards) 
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19. Potable water well survey (annually, if applicable based on exceedances of 
groundwater protection standards) 

20. Statistical analyses.  

21. Certification by a qualified groundwater scientist. 

22. Tabulated water quality results for the samples of discharging surface water collected 
semi-annually from the designated surface water sampling locations.  The table will 
present data for the current reporting period.  Data from historical monitoring events 
associated with the surface water monitoring program will be provided in report 
appendices.  
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10. 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.  Statistical analysis techniques will be consistent 
with the methodology presented in Statistical Analysis of Groundwater Data at RCRA Facilities, 
Unified Guidance, March 2009, EPA 530/R-09-007 (USEPA, 2009).    
 
According to Georgia EPD rule 391-3-4-.10(6)(a), which incorporates the statistical analysis 
requirements of 40 CFR 257.93 by reference, the Site must specify in the operating record the 
statistical methods to be used in evaluating groundwater monitoring data for each constituent. 
The statistical test chosen shall be conducted separately for each constituent in each well.  As 
authorized by the rule, statistical tests that will be used include: 
 

1. A prediction interval procedure in which an interval for each constituent is established from 
the distribution of the background data, and the level of each constituent in each 
compliance well is compared to the upper prediction limit (§257.93(f)(3)). 

2. A control chart approach that gives control limits for each constituent (§257.93(f)(4)). 

3. Another statistical test method (such as prediction limits or control charts) that meets the 
performance standards of §257.93(g) or §257.93(f)(5).  A justification for an alternative 
method will be placed in the operating record and the Director notified of the use of an 
alternative test.  The justification will demonstrate that the alternative method meets the 
performance standards of §257.93(g).   

Based on site-specific conditions, statistical methods may be intrawell, interwell, or combination 
of both.  Intrawell methods use background data for individual wells and may be overly sensitive 
to natural variation; therefore, statistically significant increases (SSIs) may occur as a result of 
natural variation rather than facility impacts.  A second step can be used to further evaluate the 
results and mitigate SSIs that result from natural variation.  In instances where intrawell statistical 
methods identify an apparent SSI, a second step of interwell statistical evaluation may be used 
to determine whether the measurement exceeds the sitewide background limit.  This is similar in 
concept to the procedure used in compliance monitoring programs where an interwell statistical 
limit is used to determine background per USEPA Unified Guidance (2009).  Both interwell and 
intrawell methods may use a 1-of-2 resample plan, allowing for a collection of an independent 
resample to confirm or disconfirm the initial finding.  If the result does not exceed sitewide 
(interwell) background, an SSI is not declared, and no further action is needed to stay in detection 
monitoring.  Trend tests will continue to be included in Semi-Annual and Annual Groundwater 
Monitoring and Corrective Action Reports for constituents exhibiting an SSI using an intrawell 
statistical method that does not exceed sitewide (interwell) background. 
 
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 391-3-4-.10(6) and §257.93.  Figure 
1: Statistical Analysis Plan Overview, includes a flowchart that depicts the process that will be 
followed to develop the site-specific plan.  Figure 2: Decision Logic for Determining 
Appropriate Statistical Method, depicts the decision logic that will be used to determine the 
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appropriate method as required by 391-3-4-.10(6) or §257.93.  Figure 3: Decision Logic for 
Computing Intrawell Prediction Limits, presents the logic that will be used to calculate site-
specific intrawell statistical limits and test compliance results against those limits.  Figure 4: 
Decision Logic for Computing Interwell Prediction Limits, presents the logic that will be used 
to calculate site-specific interwell statistical limits and test compliance results against those limits.  
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Develop site‐specific 
Statistical Analysis Plan. 
(See Figures 2, 3 & 4) 

SITE PERMIT 
Overview of regulatory requirements. Statistical Analysis Plan must meet 

requirements per the Georgia Department of Natural Resources Environmental 
Protection Division Chapter 391‐3‐4 Solid Waste Management and the Disposal of 

Coal Combustion Residuals from Electric Utilities (CCR Rule, 2015). 

FIGURE 1: STATISTICAL ANALYSIS PLAN OVERVIEW 

Plan meets Technical & 
Regulatory 

requirements? 

OPERATING RECORD 
Includes a detailed site‐specific Statistical Analysis Plan that meets regulatory 

requirements. Specifies statistical method, wells, background periods, verification 
plan and statistical limits.  

Update Statistical Limits or 
Methods 

Periodically evaluate 
Statistical Analysis Plan (after 

a minimum of 4 new 
observations) 

 

No 

Yes 
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Are there 
sufficient 

background 
data (n>8)? 

Compare 
upgradient 
well data to 
evaluate for 

spatial 
variation. 

Utilize Box & Whisker 
Plots for visual 

comparison of variation 
within each well and 
among all wells. 

Collect additional 
samples. 

Interwell methods 
recommended. Proceed 

to Figure 4. 

Does ANOVA result in 
statistical differences? 

Perform ANOVA on 
upgradient wells only 
for constituents. 

Yes 

No 

Yes 
No 

Intrawell methods 
recommended when evidence 
of spatial variation exists. 

Proceed to Figure 3. 

FIGURE 2. DECISION LOGIC FOR DETERMINING APPROPRIATE 
STATISTICAL METHOD 

 

Begin 
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FIGURE 3: DECISION LOGIC FOR COMPUTING INTRAWELL PREDICTION 
LIMITS 
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Next future observation 
exceed background limit? 

Collect discrete 
verification resample if 

applicable. 

Does verification 
resample validate 
original finding? 

Notify State of confirmed 
exceedance if Site is the 

suspected source. 

No

Yes

Yes

No

No

Begin 

Proceed to next 
sampling event. 

FIGURE 4. DECISION LOGIC FOR COMPUTING INTERWELL PREDICTION LIMITS 

Nondetects in 
background data 
between 16‐50%? 

Compute interwell 
parametric prediction limits. Utilize Kaplan‐Meier 

nondetect 
adjustment. 

Yes

Simple substitution of ½ 
reporting limit. 

Nondetects in 
background <50%? 

Compute nonparametric 
interwell prediction limit. 

Data normally or 
transformed‐normally 

distributed? 

Background data <15% 
nondetects? 

No 

Yes

Yes

No

No

Yes
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APPENDICES  

A. GROUNDWATER MONITORING NETWORK DOCUMENTATION  

B. GROUNDWATER MONITORING WELL DETAILS  

C. GROUNDWATER SAMPLING PROCEDURES 

D. SURFACE WATER SAMPLING AND ANALYSIS PROCEDURES  
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A.  GROUNDWATER MONITORING NETWORK 
 DOCUMENTATION 

Table A1 Summary of Well Installation Dates, Coordinates, Elevation Screen 
Interval, and Purpose 

 

Figure A1  Monitoring Well Network  

Figure A2  Potentiometric Surface - Overburden Wells July 2021 

Figure A3  Potentiometric Surface - Bedrock Wells July 2021 

 

Attachment A1 Well Construction and Boring Logs 

Attachment A2 Well Drilling Contractor Proof of Bonding 

Attachment A3 Surveyor’s Certification  
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Well Name
Installation 

Date
Northing

(feet, NAD83)(1)

Easting

(feet, NAD83)(1)

Ground 
Surface 

Elevation
(feet, 

NAVD88)(2)

Top of Casing 
Elevation

(feet, 

NAVD88)(2)

Top of Screen 
Elevation

(feet, 

NAVD88)(3)

Bottom of 
Screen 

Elevation
(feet, 

NAVD88)(3)

Screen Length
(feet)

Total Well 
Depth on 

Construction 
Log

(feet below 
land surface)

Lithology Screened
Hydraulic Location and 

Purpose 

Horizontal 
Hydraulic 

Conductivity 

(feet per day)(10)

GWA-1 4/12/2007 1502842.29 2071724.15 738.86 741.76 601.13 591.13 10.0 147.90 Overburden/Bedrock Cells 1 & 2 - Upgradient(4) NA

GWA-2 4/4/2007 1502640.55 2071935.13 731.48 733.89 590.00 580.00 10.0 151.92 Overburden/Bedrock Cells 1 & 2 - Upgradient(4) NA

GWA-2R 8/3/2007 1502615.38 2071965.52 732.66 734.83 637.53 627.53 10.0 106.03 Bedrock Cells 1 & 2 - Upgradient(4) NA

GWA-3 4/11/2007 1502386.74 2072067.26 729.90 732.47 644.90 634.90 10.0 95.40 Overburden Cells 1 & 2 - Upgradient(4)(6) NA

GWA-3A 3/16/2021 1502374.48 2072061.21 728.68 731.68 601.88 591.88 10.0 137.27 Overburden Cells 1 & 2 - Upgradient(4) NA

GWA-4 3/14/2007 1502241.02 2072318.24 740.40 743.06 680.91 670.91 10.0 69.64 Overburden Cells 1 & 2 - Upgradient(5)(8) NA

GWA-4R 3/13/2007 1502246.31 2072317.15 740.65 743.23 657.60 647.60 10.0 93.17 Bedrock Cells 1 & 2 - Upgradient(5) NA

GWA-4RZ 10/28/2016 1502238.85 2072329.55 740.04 742.84 633.04 623.04 10.0 117.00 Bedrock Cells 1 & 2 - Upgradient(4) NA

GWA-50 6/4/2008 1502154.80 2072442.13 728.74 731.21 644.71 634.71 10.0 94.33 Overburden Cells 1 & 2 - Upgradient(4) NA

GWA-50R 6/10/2008 1502150.85 2072448.35 727.87 730.37 599.69 589.69 10.0 138.48 Bedrock Cells 1 & 2 - Upgradient(4) NA

GWC-5 4/18/2006 1502341.56 2072677.44 735.11 737.56 634.00 624.00 10.0 111.29 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-6 5/1/2007 1502520.08 2072962.89 725.97 728.64 628.35 618.35 10.3 107.53 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-6RZ 4/28/2015 1502502.00 2072900.50 728.66 731.91 633.66 623.66 10.0 105.30 Bedrock Cells 1 & 2 - Downgradient(4) NA

GWC-7Z 5/19/2016 1502640.13 2073193.22 709.70 713.04 606.00 596.00 10.0 114.00 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-8Z 4/28/2015 1502827.67 2073526.15 698.68 702.09 635.68 625.68 10.0 73.30 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-8RR 6/27/2011 1502857.71 2073501.74 698.96 701.92 601.96 591.96 10.0 107.30 Bedrock Cells 1 & 2 - Downgradient(4) NA

GWC-9 8/16/2006 1503018.96 2073781.05 691.99 694.67 631.81 621.81 10.0 70.47 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-10 9/6/2006 1503162.70 2074019.96 684.89 687.87 626.70 616.70 10.0 68.33 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-10R 5/15/2007 1503154.01 2074020.44 685.33 687.95 599.83 589.83 10.0 95.18 Bedrock Cells 1 & 2 - Downgradient(4) NA

GWC-11 6/1/2007 1503390.40 2073829.95 675.04 677.83 643.28 633.28 10.0 41.71 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-11R 5/31/2007 1503395.25 2073828.03 675.98 677.73 608.08 598.08 10.0 78.85 Bedrock Cells 1 & 2 - Downgradient(4) NA

GWC-12 6/4/2007 1503662.54 2073693.63 674.66 677.25 636.56 626.56 10.0 48.41 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-13 5/31/2007 1503898.17 2073495.16 684.19 686.76 613.75 603.75 10.0 80.43 Overburden Cells 1 & 2 - Downgradient(4) NA

GWC-13R 6/5/2007 1503908.53 2073501.95 683.17 685.97 594.17 584.17 10.0 99.10 Bedrock Cells 1 & 2 - Downgradient(5) NA

GWC-13RZ 11/2/2016 1503926.70 2073517.44 681.71 684.60 589.71 579.71 10.0 102.00 Bedrock Cells 1 & 2 - Downgradient(4) 0.028

GWC-14 8/22/2007 1504059.92 2073205.96 684.04 686.81 616.30 606.30 10.0 78.01 Overburden Cells 1 & 2 - Downgradient(5) NA

GWC-14Z 11/3/2016 1504060.77 2073193.66 684.34 687.28 621.34 611.34 10.0 73.00 Overburden Cells 1 & 2 - Downgradient(4) 0.088

GWC-15 6/1/2007 1503943.59 2072927.52 692.75 695.19 635.74 625.74 10.0 67.11 Overburden Cells 1 & 2 - Downgradient(5) NA

GWC-15Z 10/31/2016 1503952.26 2072918.71 693.28 695.92 631.30 621.30 10.0 72.00 Overburden Cells 1 & 2 - Downgradient(4) 0.368

GWC-15R 5/24/2007 1503936.17 2072919.39 693.39 696.13 611.25 601.25 10.0 92.36 Bedrock Cells 1 & 2 - Downgradient(4) NA

SUMMARY OF WELL INSTALLATION DATES, COORDINATES, ELEVATION SCREEN INTERVAL AND PURPOSE

TABLE A1

Plant Bowen

Landfill Cells 1 & 2, 3 & 4, and 9 & 10

Bartow County, Georgia
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Groundwater Monitoring Plan
Georgia Power Company  Plant Bowen CCR Landfill

September 2022  WSP USA Project No. 6122160287

Well Name
Installation 

Date
Northing

(feet, NAD83)(1)

Easting

(feet, NAD83)(1)

Ground 
Surface 

Elevation
(feet, 

NAVD88)(2)

Top of Casing 
Elevation

(feet, 

NAVD88)(2)

Top of Screen 
Elevation

(feet, 

NAVD88)(3)

Bottom of 
Screen 

Elevation
(feet, 

NAVD88)(3)

Screen Length
(feet)

Total Well 
Depth on 

Construction 
Log

(feet below 
land surface)

Lithology Screened
Hydraulic Location and 

Purpose 

Horizontal 
Hydraulic 

Conductivity 

(feet per day)(10)

SUMMARY OF WELL INSTALLATION DATES, COORDINATES, ELEVATION SCREEN INTERVAL AND PURPOSE

TABLE A1

Plant Bowen

Landfill Cells 1 & 2, 3 & 4, and 9 & 10

Bartow County, Georgia

GWA-36 6/16/2011 1505057.77 2073384.03 681.89 684.50 616.19 606.19 10.0 76.00 Overburden Cells 3 & 4 - Upgradient(4)(9) NA

GWA-36A 3/18/2022 1505026.95 2073357.46 680.63 683.75 588.80 578.80 10.0 102.16 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-36R 6/15/2011 1505051.72 2073384.47 681.41 684.16 605.71 595.71 10.0 86.00 Bedrock Cells 3 & 4 - Upgradient(4)(7) NA

GWA-36RA 7/2/2021 1505060.13 2073365.45 682.26 685.20 583.26 573.26 10.0 109.40 Bedrock Cells 3 & 4 - Upgradient(4) NA

GWA-37 9/11/2013 1505345.45 2073069.32 700.44 703.72 606.24 596.24 10.0 104.50 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-38 6/13/2011 1505501.33 2072831.77 713.32 716.24 658.62 648.62 10.0 65.00 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-51RZ 3/1/2016 1505310.36 2073781.34 705.81 708.58 625.11 615.11 10.0 91.00 Bedrock Cells 3 & 4 - Upgradient(4) NA

GWA-52 4/21/2015 1505459.85 2073876.00 706.56 709.77 636.06 625.90 10.0 80.96 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-53 4/10/2015 1505695.52 2074038.90 707.61 710.99 600.11 590.06 10.0 117.85 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-53R 4/10/2015 1505689.06 2074032.00 708.38 711.58 554.38 543.24 11.0 165.44 Bedrock Cells 3 & 4 - Upgradient(4) NA

GWA-54 4/14/2015 1505853.39 2074286.28 701.23 704.23 638.23 628.36 10.0 73.17 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-55 4/15/2015 1506034.69 2074507.04 693.43 696.72 641.43 632.31 10.0 62.42 Overburden Cells 3 & 4 - Upgradient(4) NA

GWA-55R 4/15/2015 1506041.22 2074517.62 693.28 696.53 600.78 590.85 10.0 102.83 Bedrock Cells 3 & 4 - Upgradient(4) NA

GWA-56 4/16/2015 1506128.38 2074633.08 689.14 692.17 616.14 606.48 10.0 82.96 Overburden Cells 3 & 4 - Upgradient(4) NA

GWC-16R 12/13/2011 1505877.86 2072607.38 727.77 730.59 643.07 633.07 10.0 95.00 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-17R 12/8/2011 1506069.29 2072829.29 730.02 733.37 650.82 640.82 10.0 89.50 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-18 6/6/2011 1506306.70 2072929.28 718.92 721.88 651.22 642.22 9.0 77.00 Overburden Cells 3 & 4 - Downgradient(4) NA

GWC-18R 6/2/2011 1506301.39 2072929.47 718.97 721.76 591.77 581.77 10.0 137.50 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-19R 6/7/2011 1506395.96 2073158.36 723.13 726.31 589.43 579.43 10.0 144.00 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-20R 6/9/2011 1506602.14 2073486.53 717.63 720.59 643.63 633.63 10.0 84.30 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-21R 12/16/2011 1506695.89 2073784.42 720.45 723.07 641.25 631.25 10.0 89.50 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-22R 6/14/2011 1506717.93 2074105.65 712.54 715.41 605.84 595.84 10.0 117.00 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-23R 6/28/2011 1506701.61 2074446.53 688.02 690.94 651.32 641.32 10.0 47.00 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-24R 6/21/2011 1506694.13 2074806.11 673.76 676.57 647.06 637.06 10.0 37.00 Bedrock Cells 3 & 4 - Downgradient(4) NA

GWC-25R 6/21/2011 1506494.89 2075088.90 673.59 676.42 586.89 576.89 10.0 97.00 Bedrock Cells 3 & 4 - Downgradient(4) NA
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Groundwater Monitoring Plan
Georgia Power Company  Plant Bowen CCR Landfill

September 2022  WSP USA Project No. 6122160287

Well Name
Installation 

Date
Northing

(feet, NAD83)(1)

Easting

(feet, NAD83)(1)

Ground 
Surface 

Elevation
(feet, 

NAVD88)(2)

Top of Casing 
Elevation

(feet, 

NAVD88)(2)

Top of Screen 
Elevation

(feet, 

NAVD88)(3)

Bottom of 
Screen 

Elevation
(feet, 

NAVD88)(3)

Screen Length
(feet)

Total Well 
Depth on 

Construction 
Log

(feet below 
land surface)

Lithology Screened
Hydraulic Location and 

Purpose 

Horizontal 
Hydraulic 

Conductivity 

(feet per day)(10)

SUMMARY OF WELL INSTALLATION DATES, COORDINATES, ELEVATION SCREEN INTERVAL AND PURPOSE

TABLE A1

Plant Bowen

Landfill Cells 1 & 2, 3 & 4, and 9 & 10

Bartow County, Georgia

GWA-39Z 3/1/2016 1502655.66 2071120.65 731.80 735.15 628.30 618.30 10.0 113.80 Overburden Cells 9 & 10 - Upgradient(4) NA

GWA-39RZ 11/4/2016 1502618.73 2071164.20 729.57 732.62 602.57 592.57 10.0 137.00 Bedrock Cells 9 & 10 - Upgradient(4) NA

GWA-40 6/7/2011 1503195.09 2071299.94 728.93 731.77 589.03 579.03 10.0 150.20 Overburden Cells 9 & 10 - Upgradient(4) NA

GWA-41 6/6/2011 1503519.02 2071046.18 738.91 742.35 646.41 636.41 10.0 102.54 Overburden Cells 9 & 10 - Upgradient(4) NA

GWA-41R 6/1/2011 1503527.39 2071050.84 737.95 743.08 635.19 625.19 10.0 113.06 Bedrock Cells 9 & 10 - Upgradient(4) NA

GWA-42 6/1/2011 1503823.34 2071049.95 734.45 738.05 662.69 652.69 10.0 82.06 Overburden Cells 9 & 10 - Upgradient(4) NA

GWA-43 5/25/2011 1504129.20 2070982.44 707.61 710.94 627.71 617.71 10.0 90.20 Overburden Cells 9 & 10 - Upgradient(4) NA

GWA-43R 5/25/2011 1504117.39 2070973.14 707.80 711.19 594.10 584.10 10.0 124.20 Bedrock Cells 9 & 10 - Upgradient(4) NA

GWC-44 6/9/2011 1504436.66 2071414.30 710.15 712.89 637.22 627.22 10.0 83.23 Overburden Cells 9 & 10 - Downgradient(4) NA

GWC-45 5/17/2007 1504539.38 2071956.71 698.41 701.53 643.98 633.98 10.0 64.73 Overburden Cells 9 & 10 - Downgradient(4) NA

GWC-45R 5/22/2007 1504538.68 2071945.39 699.00 702.02 583.56 573.56 10.0 125.74 Bedrock Cells 9 & 10 - Downgradient(4) NA

GWC-46R 8/15/2014 1504522.23 2072184.47 687.94 690.49 641.84 631.84 10.0 56.50 Bedrock Cells 9 & 10 - Downgradient(4) NA

GWC-47 4/24/2014 1504543.69 2072481.34 687.44 690.86 630.44 620.44 10.0 67.33 Overburden Cells 9 & 10 - Downgradient(4) NA

GWC-47R 4/24/2014 1504539.25 2072467.10 687.71 691.13 616.91 606.91 10.0 81.20 Bedrock Cells 9 & 10 - Downgradient(4) NA

GWC-48 6/8/2011 1504490.63 2072851.71 686.20 688.33 642.70 632.70 10.0 54.00 Overburden Cells 9 & 10 - Downgradient(4) NA

GWC-49Z 3/1/2016 1504238.30 2072896.49 706.12 709.11 626.92 616.92 10.0 89.50 Overburden Cells 9 & 10 - Downgradient(4) NA

GWC-49R 4/17/2014 1504246.02 2072918.76 706.24 709.56 585.54 575.54 10.0 131.10 Bedrock Cells 9 & 10 - Downgradient(4) NA

Notes:

(1) NAD83 indicates feet (ft) referenced to the North American Datum of 1983. Coordinates are from March 2021 re-survey of the Landfill wells by Donaldson & Garret Associates, Inc.

(2) NAVD88 indicates feet (ft) in elevation referenced to the North American Vertical Datum 1988.  Elevations are from March 2021 re-survey of the Landfill wells by Donaldson & Garret Associates, Inc.

(3) Screen elevations calculated using depth below land surface and ground surface elevations from the March 2021 re-survey.

(4) Monitoring wells are measured for water levels and sampled for groundwater quality.  

(5) Water Level Piezometers measured for water level only.

(6) GWA-3 was abandoned on 2/19/2021 and was replaced with new well GWA-3A, completed on 3/16/2021 with installation of protective cover and pad.

(7) GWA-36R was abandoned on 7/1/2021 and was replaced with new well GWA-36RA, completed on 7/2/2021 with installation of protective cover and pad.

(8) GWA-4 was abandoned on 3/15/2022.

(9) GWA-36 was abandoned on 3/16/2022 and was replaced with new well GWA-36A, completed on 3/18/2022 with installation of protective cover and pad.

(10) Horizontal Hydraulic Conductivity evaluated using slug test methodology.

      The average hydraulic conductivity values used in the soil aquifer calculations (2.54 x 10-5 cm/sec = 0.072 ft/day) and the bedrock aquifer calculations (1.26 x 10-4 cm/sec = 0.36 ft/day) were presented in the

      Plant Bowen Proposed Coal Combustion By-Product Storage Facility Site Acceptability Report  (SCS, 2002) and were computed from the slug test data collected as part of that investigation.

NA indicates data not available
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Number:
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Project Number:
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Potentiometric Surface – Bedrock  Wells
July 2021

Georgia Power - Plant Bowen
Cells 1&2, 3&4, and 9&10
Groundwater Monitoring Plan

Notes:
* - Indicates Groundwater Elevations in Wells GWA-2, GWA-4RZ,

and GWC-13RZ were not used in contouring.
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Groundwater Monitoring Plan 
Georgia Power Company  Plant Bowen CCR Landfill 

September 2022  WSP USA Project No. 6122160287 
 

 

ATTACHMENT A1 
 

WELL CONSTRUCTION AND BORING LOGS 



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:   B. Filipovich NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 550
LOGGER: J. Lippert DRILLING METHODS:  HSA GWA-1
DATE CONSTRUCTED: 4/12/2007 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.90 741.76

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 738.86

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 108.3 @ 24 hrs
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear.

BACKFILL MATERIAL
TYPE:  Portland Cement Grout
AMOUNT:  21 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 134.50 604.36
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets, 
5-gal buckets; bentonite chips, 10 bags 
AMOUNT:  1 bucket 
PLACEMENT:  Tremie

TOP OF FILTER PACK 136.50 602.36
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  9 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 137.73 601.13
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 147.73 591.13

BOTTOM OF CASING 147.90 590.96

HOLE DIA: 6-5/8"

DEPTH ELEVATION

 FEET       FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

 
0 738.86

2

3

4 90

5

6

7

8

9 100

10

11

12

13

14 100

15

16

17

18

19 90

20

21

22

23

24

4/11/2007

4/4/2007

105.5 633.36

RQD

S-4 18.5-20 279-11-16

S-3 13.5-15 7-10-13 23

S-2 8.5-10 196-8-11

3.5-5 4-5-6 11

QUANTITY MIX

Material Description, Classification and Remarks Comments

HSA NO. U.D. SAMPLES

TOTAL % REC.

4/11/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

.

2071724.15
738.86

30

GWA-1Hole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

149'

1502842.29

Sheet  1  of  5

COORDINATES   N  LOCATION

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  DRILLING METHOD

  CASING SIZE

B. Filipovich
Sample 

No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

J. Lippert

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test
From To NBlows

Stiff, light brown, silty CLAY with trace organics S-1
and limestone pebbles, dry

slightly moist

Very stiff, reddish brown and gray mottled CLAY, low
plasticity, with limestone pebbles and chert fragments,

Very stiff, reddish brown, sandy SILT with chert
fragments, slightly moist

Same as above

 
1

733.86

728.86

723.86

718.86



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 100

26

27

28

29

30 100

31

32

33

34

35 100

36

37

38

39

40 100

41

42

43

44

45 100

46

47

48

49

50 100

51

52

53

54

55 90

56

9

3-4-5 9

144-6-8S-7 33.5-35

738.86

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 149'

Form GS9901  7-26-2004

S-5 23.5-25 248-10-14

6-8-10 18S-6 28.5-30

6-8-9

S-11 53.5-55

3-4-5

11-13-11

17

24

Very stiff, red with light brown and gray CLAY, high 
plasticity, some chert fragments, moist

Hole No. GWA-1

Same as above

Same as above, stiff with chert pebbles

sand, and small pebbles, moist

Same as above, very moist, blocky structure

Sheet  2  of  

Same as above, very stiff with large limestone S-10 48.5-50

5

Same as above with mottled gray

713.86

708.86

703.86

698.86

693.86

688.86
gravel, some manganese oxide nodules

683.86

S-8 38.5-40

Stiff, yellowish brown silty CLAY with chert, S-9 43.5-45



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60 90

61

62

63

64

65 100

66

67

68

69

70 100

71

72

73

74

75 100

76

77

78

79

82

83

84

85 100

86

87

88
Form GS9901  7-26-2004

5-27-47 74

Plant Bowen Dry Gypsum Storage Facility 149' 738.86

Blows NMaterial Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

4-5-7 12

S-14 68.5-70 4-6-8 14

Hole No. GWA-1

5

4-5-7 12S-12 58.5-60

4-7-10 17

14S-16 78.5-80 5-6-8

S-17 83.5-85

Same as above

Very stiff, light brown, sandy CLAY with chert
fragments, moist

Sheet  3  of  

S-13 63.5-65

S-15 73.5-75

Chert seam from approximately 84.5-85.5

678.86

673.86

668.86

663.86

653.86

Stiff, light brown and reddish brown CLAY, high
plasticity with quartz pebbles, moist

Same as above, very moist

Same as above, stiff80 100

81

658.86



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 100

91

92

93

94

95 100

96

97

98

99

100 100

101

102

103

104

105 100
dolomite gravel

106

107

108

109

110 100

111

112

113

114

115 100

116

117

118

119

120 90

S-21 103.5-105 4-5-7

10S-20 98.5-100 4-4-6

738.86

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 149'

Sample 
No.

Standard Penetration Test
From To Blows

Hole No. GWA-1

Sheet  4  of  

Form GS9901  7-26-2004

N

S-18 88.5-90 6-8-10 18

S-19 93.5-95 4-5-7 12

12

S-22 108.5-110 6-4-6 10

S-23 113.5-115 2-4-5 9

S-24 118.5-120 2-2-4 6

Same as above, very stiff

Same as above, stiff with highly weathered quartz 
pebbles, very moist

Same as above

Same as above, with very highly weathered 

Same as above, firm

5

Same as above

Same as above

648.86

643.86

638.86

633.86

628.86

618.86

623.86



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

121

122

123

124

125 100

126

127

128

129

130 90

131 visible in soil

132

133

134

135 100
less structured

136

137

138

139

140 100

141

142

143

144

145 100

146

147

148

149 90

150

151

152

Sheet  5  of  5

Same as above, stiff

Very hard, weathered DOLOMITE, highly fractured
Bottom of boring

Same as above, firm, some chert gravel

Same as above, very soft, few chert fragments, 

highly weathered dolomite, wet, parent rock structure
Hard, light brown sandy CLAY and abundant

Firm, light brown, sandy CLAY with yellowish
brown SILT and chert gravel, wet

S-29 143.5-145 2-2-12 14

S-28

8-27-4 31

S-25 123.5-125 2-3-5 8

N

S-26 128.5-130

Form GS9901  7-26-2004

Hole No. GWA-1

S-30 148.5-150 50/2-x-x >50

738.86

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 149'

Sample 
No.

Standard Penetration Test
From To Blows

S-27 133.5-135 WOH 0

138.5-140 2-3-3 6

613.86

608.86

603.86

598.86

593.86

588.86



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:   S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 75
LOGGER: K. Hobbs DRILLING METHODS:  H S A GWA-2
DATE CONSTRUCTED: 4/4/2007 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.41 733.89

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 731.48

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:  77.8 ft.
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 94 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 135.80 595.68
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT: 0.25 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 137.80 593.68
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  5 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 141.48 590.00
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 151.48 580.00

BOTTOM OF CASING 151.92 579.56

HOLE DIA: 8"

DEPTH ELEVATION

 FEET      FT, NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

 
0 731.48

2

3

4

5 100

6

7

8

9

10 100

11

12

13

14

15 90

16

17

18

19

20 90

21

22

23

24

3/29/2007

RQD

S-4 19.5-21 4-9-11 20

S-3 14.5-16 215-8-13

S-2 9.5-11 9-10-14 24

S-1 4.5-6 143-6-8

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

4/3/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-75

2071935.13
731.48

13

GWA-2Hole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

151

1502640.55

Sheet  1  of  5

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0
  LOCATION

S. Denty
Sample 

No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

K. Hobbs

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test
From To NBlows

Stiff, dark brown/red SILT with some sand, slightly moist

Dark brown/red sandy SILT with pebbles up to 4 cm, most 
pebbles 3-4 mm, areas of tan sand

Same as above

grains up to 2 mm
Stiff, dark reddish brown sandy SILT with quartz sand 

 
1

726.48

721.48

716.48

711.48



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 100

26

27

28

29

30 100

31

32

33

34

35 60

36

37

38

39

40 80

41

42

43

44

45 60

46

47

48

49

50 75

51

52

53

54

55 50

56

S-9 44.5-46 20

S-8 39.5-41 4-6-10 16

S-7 34.5-36 255-10-15

731.48

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 151

S-10

Form GS9901  7-26-2004

S-5 24.5-25 133-5-8

S-6 29.5-31 5-7-11 18

49.5-51 4-10-7

54.5-56S-11

5-9-11

9-11-37

17

48

Stiff, dark reddish brown SILT with sand and pebbles up 
to 20 mm in diameter, dry

Hole No. GWA-2

Same as above

Dark reddish brown sandy pebbly SILT, approximately 
10% pebbles, slightly moist, but still crumbly

Dark reddish brown sandy SILT with pebbles up to 30 
mm in diameter, approximately 20% pebbles, slightly 
moist

Dark brown/red pebbly SILT, approximately 50% pebbles, 
areas of light brown silt, pebbles up to 20 mm in diameter

size, slightly moist

Sheet  2  of  5

Highly weathered white, tan, and brown SAPROLITE, 
some bedding features still visible, uniform silt grain

Mottled light brown, red/brown, and white silty CLAY 
saprolite, high plasticity, slightly moist, no pebbles

706.48

701.48

696.48

691.48

686.48

676.48

681.48



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

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 GS9901  7-26-2004

S-17 84.5-86 4-5-11 16

Plant Bowen Dry Gypsum Storage Facility 151 731.48

Blows NMaterial Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

S-13 64.5-66 5-6-7 13

S-14 69.5-71 3-4-7 11

Hole No. GWA-2

Sheet  3  of  

S-12 59.5-61 6-7-9 16

S-15 74.5-76 5-6-12 18

66S-16 79.5-81 2-21-45

Firm, light brown, tan, and white silty SAPROLITE, 
mottled, moist

Same as above

Same as above

White decomposed boulder

5

Firm, Brown to white CLAY with silt

671.48

666.48

661.48

656.48

Same as above, wet

646.48

651.48



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH URF.ELEV.

Depth Elev.
% Rec

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Hole No. GWA-2

Sheet  4  of  5

Plant Bowen Dry Gypsum Storage Facility 151 731.48

Material Description, Classification and Remarks

Sample 
No. Standard Penetration Test

Comments RQD
From To Blows N

641.48 Same as above S-18 89.5-91 2-7-8 15

636.48 Same as above S-19 94.5-96 29-15-8 23

631.48 Firm, brown to white CLAY with sand and silt S-20 99.5-101 2-5-8 13

626.48 Same as above S-21 104.5-106 1-3-5 8

621.48 Same as above S-22 109.5-111 2-3-8 11

616.48 Same as above S-23 114.5-116 2-3-5 8

119.5-121
Form GS9901  7-26-2004

1-2-2 4611.48 Firm, brown CLAY with rock fragments S-24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH URF.ELEV.

Depth Elev.
% Rec

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

Hole No. GWA-2

Sheet  5  of  5

Plant Bowen Dry Gypsum Storage Facility 151 731.48

Material Description, Classification and Remarks

Sample 
No. Standard Penetration Test

Comments RQD
From To Blows N

606.48 Soft, brown SILT, loose, with rock fragments S-25 124.5-126 WOR 0

601.48 Same as above S-26 129.5-131 WOR 0

596.48 Same as above S-27 134.5-136 WOR 0

591.48 Same as above S-28 139.5-141 1-0-0 0

586.48

Rods dropped from 146-150.6

581.48
Top of Rock
Bottom of boring

Form GS9901  7-26-2004



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  S. Milam NAME
LOCATION:  Cells 1&2 RIG TYPE: CME550
LOGGER: J. Lippert DRILLING METHODS:  HSA/HQ Rock Core w/Water GWA-2R
DATE CONSTRUCTED: 8/3/2007 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.17 734.83

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 732.66

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:  78.0 ft.
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT:  32 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 81.50 651.16
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  0.5 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 88.50 644.16
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  4 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 95.13 637.53
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 105.13 627.53

BOTTOM OF CASING 106.03 626.63

HOLE DIA: 7.5"

DEPTH ELEVATION

FEET        FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

 
0 732.66

 
5 727.66

 
10 722.66

 
15 717.66

 
20 712.66

8/2/2007

7/31/2007

78 654.66 15 hrs

RQD

S-4 19.5-21 4 - 9 - 10 19

S-3 14.5-16 204 - 10 - 10

S-2 9.5-11 5 - 9 - 11 20

S-1 4.5-6 92 - 4 - 5

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA/HQ Rock core with water

87.2
NO. U.D. SAMPLES

HQ TOTAL % REC.

8/2/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-550

2071965.52
732.66

15

GWA-2RHole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

103'

1502615.38

Sheet  1  of  4

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0
  LOCATION

S. Milam
Sample 

No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE78

J. Lippert

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test
From To NBlows

Stiff brownish red sandy CLAY with silt, moist, residuum

Same as above, very stiff with micaceous subrounded 
gravel

Same as above

Same as above

 
1

 
2

 
3

 
4

 
6

 
7

 
8

 
9

 
11

 
12

 
13

 
14

 
16

 
17

 
18

 
19

 
21

 
22

 
23

 
24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
25 707.66

 
30 702.66

 
35 697.66

 
40 692.66

 
45 687.66

50 682.66
 

55 677.66
 

S-9 45.5-46 6

S-8 39.5-41 5 - 14 - 21 35

S-7 34.5-36 104 - 5 - 5

732.66

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 103'

S-10

Form GS9901  7-26-2004

S-5 24.5-26 208 - 8 - 12

S-6 29.5-31 2 - 18 - 10 28

49.5-51 4 - 13 - 13

54.5-56S-11

3 - 3 - 3

50/4

26

R

Very stiff brownish yellow with yellowish white SILT, 
moist, some cementation in yellowish white silt inclusions

Hole No. GWA-2R

Same as above, some very fine sand grains in matrix

Stiff brownish yellow SILT, wet, very homogeneous

Hard brownish yellow and white SILT with highly 
weathered and friable chert gravel, wet

Firm brownish yellow, yellowish white, and dark brown 
SILT, moist, elastic in dark brown inclusions

Sheet  2  of  4

Same as above, very hard with abundant chert gravel

Very stiff yellowish brown SILT with chert gravel, moist

 
26

 
27

 
28

 
29

 
31

 
32

 
33

 
34

 
36

 
37

 
38

 
39

 
41

 
42

 
43

 
44

 
46

 
47

 
48

49  

51  

52  

53

54  

56



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
60 672.66

 
65 667.66

 
70 662.66

 
75 657.66

 
80 652.66

Form GS9901  7-26-2004

5.0/2.3

5.0/4.3

Lost Circulation

83-88

Plant Bowen Dry Gypsum Storage Facility 103' 732.66

Blows NMaterial Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

S-13 64.5-66 4 - 14 - 15 29

S-14 69.5-71 8 - 14 - 16 30

Hole No. GWA-2R

Sheet  3  of  

S-12 59.5-61 3 - 4 -5 9

S-15 74.5-76 50/4 - X - X R

78-83

Stiff brownish yellow, yellowish white, and dark brown 
SILT, moist, elastic where dark brown

DOLOMITE, slightly to moderately weathered, hard, 
aphanitic, slightly fractured

Same as above, very stiff with rounded gravel, some 
black stained inclusions

Hard yellowish brown sandy SILT, wet

Same as above, very hard

Auger refusal at 78.0

81.0-81.5: Cavity, mud-filled

Partial void 81.7 - 82.2

4

79.2-80.7: Cavity, mud-filled

 
57

 
58

 
59

 
61

 
62

 
63

 
64

 
66

 
67

 
68

 
69

 
71

 
72

 
73

 
74

 
76

 
77

 
78

 46
79

81  

82  

83
 86

84  

85 647.66

86  

87

88



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
90 642.66

 
95 637.66

 
100 632.66

 
105 627.66

 
110 622.66

114 618.66
 

115 617.66
 

120 612.66

5.0/5.2

732.66

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 103'

Sample 
No.

Standard Penetration Test
From To Blows

5.0/4.8

5.0/5.2

Hole No. GWA-2R

Sheet  4  of  

Form GS9901  7-26-2004

N

88-93

93-98

98-103

Unweathered, moderately to slightly fractured

High angle (~70° - 75°) healed fractures

Split along high angle joint

Thin cherty seam at 102.5
 Bottom of boring

4

 96
89

 
91

 
92

 
93

 104
94

 
96

 
97

 
98

 104
99

 
101

 
102

 
103

 
104

 
106

 
107

 
108

 
109

 
111

 
112

113  

116  

117

118  

119  
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WELL INSTALLATION RECORD 

JOB NAME Plant Bowen Cells 1 & 2 PROJECT NO. 6122-16-0287 

WELL NUMBER GWA-3A INSTALLATION DATE 3/16/2021 

LOCATION*  NORTH: 1502374.48 EAST: 2072061.21              GROUND ELEV: 728.68 feet NAVD88 

WOOD FIELD REPRESENTATIVE A. Shoredits DRILLER/ CONTRACTOR Cascade 

GRANULAR BACKFILL MATERIAL #1 Silica Filter Sand DRILLING TECHNIQUE Rotosonic 

SCREEN MATERIAL 2-inch I.D. Flush Joint Slotted PVC (Sch. 40) BOREHOLE DIAMETER ± 6 inch 

SLOT SIZE 0.010-inch Machine Cut REFERENCE POINT** ELEVATION* 731.68 ft NAVD88 

RISER MATERIAL 2-inch I.D. Flush joint Solid PVC (Sch. 40) LOCK TYPE/KEY CODE Master 
 

                                                                                                                

 

 

 

 

   

 
 

Notes: 
Sand – 6.5 bags of #1 fine sand for well sump, prepack & screen interval 
Bentonite – 1 bag 3/8” chips for well sump; 1 bucket 1/2” uncoated pellets 
for plug; 8 bags of chips added to plug; 2 bags of chips to above pad 
Grout – 13.5 bags of bentonite mix with ~350 gals water 
 
  Review: RNQ_________                Date: 4/13/2021______      

                       

  

Well Installation Record GWA-3A 

LENGTH OF WELL 
STICKUP 
= 3.0 feet 

LENGTH OF SCREEN/ 
SLOTTED SECTION 
= 10.0 feet 

LENGTH OF SUMP & CAP 
= 0.48 feet 

DEPTH TO TOP OF 
BENTONITE SEAL 
= 119.8 feet initial 
placement, due to grout 
loss bentonite extended 
up to 75 feet bgs 

DEPTH TO TOP OF 
GRANULAR MATERIAL 
= 123.5 feet 

TOTAL DEPTH 
OF WELL 
= 137.27 FEET LENGTH OF RISER/  

SOLID SECTION 
= 126.8 feet 

DEPTH TOP OF 
SCREEN SECTION 
= 126.8 feet 

DEPTH BOTTOM OF 
SCREEN SECTION 
= 136.8 feet 

STABILIZED WATER 
LEVEL AFTER 
DEVELOPMENT 
=76.30 FEET 

BELOW TOP OF 
WELL STICKUP 
MEASURED ON 
= 3/24/2021 

CENTERING DEVICES INSTALLED 
(APPROXIMATE DEPTHS) 
= N/A 

LOCKABLE STEEL WELL COVER 
(approx. 2ft BGS and 3 ft stickup) 

NOTE: NOT TO SCALE, ALL DEPTHS RECORDED
ARE RELATIVE TO EXISTING GROUND SURFACE

AT TIME OF INSTALLATION

GROUND

GROUT

SCREEN

SUMP/CAP

GRANULAR BACKFILL

BENTONITE SEAL (Min. 3 feet) 

RISER

* Preliminary-Final location/elevation to be determined by As-Built Survey 
** Reference point is notch cut in the top of PVC casing 

BOTTOM OF WELL 

CONCRETE WELL PAD 
(2 ft X 2 ft X 4 inches) 

WELL CAP



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:   S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:    CME 75
LOGGER: L. Millet DRILLING METHODS:  HSA/HQ Rock Core w/Water GWA-4R
DATE CONSTRUCTED: 3/13/2007 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.58 743.23

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 740.65

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 80 ft @ 24 hrs
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 44 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 78.00 662.65
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT: 0.5 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 80.00 660.65
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  3 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 83.05 657.60
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 93.05 647.60

BOTTOM OF CASING 93.17 647.48

HOLE DIA: 8"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

 
0 740.65

 
5 735.65 80

 
10 730.65 85

 
15 725.65 85

 
20 720.65

dark red mottling
Light tan silty CLAY, dry, with carbonate rubble, fine

Light tan and orange silty CLAY, dry, occasional dark
red mottling

Red clayey SILT, dry, with 3" limestone lense at bottom, 
white, dry

Orange, red, tan, and light gray clayey SILT, dry

Standard Penetration Test
From To NBlows

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER S. Denty
Sample 

No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

L. Millet

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0
  LOCATION

GWA-4RHole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

92.5'

1502246.31

Sheet  1  of  4

3/13/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-75

2072317.15
740.65

11 NO. U.D. SAMPLES

TOTAL % REC.

  DRILLING METHOD

  CASING SIZE

HSA/HQ Rock core with water

Material Description, Classification and Remarks Comments

S-1 4.5-6 248-11-13

S-2 9.5-11 9-32-34 68

S-3 14.5-16 286-11-17

S-4 19.5-21 7-12-23 35

3/6/2007

RQD

QUANTITY MIX

 
1

 
2

 
3

 
4

 
6

 
7

 
8

 
9

 
11

 
12

 
13

 
14

 
16

 
17

 
18

 
19

 
21

 
22

 
23

 
24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
25 715.65

 
30 710.65 50

 
40 700.65 50

 
45 695.65 75

50 690.65 20
 

55 685.65 83
 

4

54.0: Light gray DOLOSTONE, some secondary

Brown clayey SILT, moist, occasional black mottling, 
carbonate pebbles and sand throughout

mineralization in minor fractures

Same as above
54.0' Top of rock

Light orange silty CLAY, dry, black mottling, degraded 
carbonate pebbles

41.6' - 44.0': rock ledge, about 2.5' thick

Light orange silty CLAY, moist, occasional light gray and 
black mottling, small carbonate shards

Same as above, large dolostone cobble stuck in bottom 
of spoon

Light orange silty CLAY, moist, occasional light gray
and black mottling, occasional dolostone pebbles

26.3': drilled through 6" to 8" of rock

Light orange silty CLAY, dry, occasional dolostone 
pebbles

Hole No. GWA-4R

Sheet  2  of  

R

8

50/253.5-56S-11

8-8-8

54-57.5

49.5-51S-10 2-4-4

S-6 29.5-31 9-9-9 18

3-6-17S-5

Form GS9901  7-26-2004

 3.5/2.9

92.5'

24.5-26 23

740.65

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility

S-7 34.5-36 2010-11-9

S-8 39.5-41 7-7-9 16

S-9 44.5-46 16

 
26

 
27

 
28

 
29

 
31

 
3

 
33

 
34

 
35 705.65 15

 
36

 
37

 
38

 
39

 
41

 
42

 
43

 
44

 
46

 
47

 
48

49

51

52

53

54 5
 

56



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
60 680.65

 
65 675.65

 
70 670.65

 
75 665.65

 
80 660.65

85 655.65

Sheet  3  of  4

85.7': Fracture with iron oxide staining and light clay rind

79.3' - 84.4': Gray DOLOSTONE, same as above

dolostone as above

60.0: Pitted DOLOSTONE, thicker clay rinds with some iron 
staining in fractures

78.0' - 79.3': Cavity, bottom of cavity is heavily weathered 
(2") DOLOSTONE, tan/orange then gray

64.2' - 65.7': Cavity, appears to be some soil deposition
at bottom, possible chert about 2" thick

65.7' - 67.2': Gray DOLOMITE, secondary crystalization in
minor fractures

56.7': Indication of cavity top, core is incomplete around,
some sand mixed in DOLOMITE, some small clay rinds

58.6' - 59.4': Top of open cavity

77.5-87.5

57.5-67.5

Hole No. GWA-4R

67.5-77.5 10/9.9

10/5.4

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 92.5' 740.65

Blows N

10/8.6

Form GS9901  7-26-2004

 
57

 
58 54

 
59

 
61

 
62

 
63

 
64

 
66

 
67

68 99
 

69

 
71

 
72

 
73

 
74

 
76

 
77

 
78 86

 
79

81

82  

83  

84  

86

87  

88



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
90 650.65

 
95 645.65

 
100 640.65

 
105 635.65

 
110 630.65

115 625.65
 

120 620.65

Sheet  4  of  4

92.5: Bottom of boring

evidence of water in occasional fractures
85.7' - 92.5': Light gray DOLOSTONE, same as above, no

N

87.5-92.5

Form GS9901  7-26-2004

Hole No. GWA-4R

 5.0/5.0

740.65

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 92.5'

Sample 
No.

Standard Penetration Test
From To Blows

 100
89

 
91

 
92

 
93

 
94

 
96

 
97

 
98

 
99

 
101

 
102

 
103

 
104

 
106

 
107

 
108

 
109

 
111

 
112

113

114

116

117

118  

119



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 740.04 
Top of PVC Casing Elevation (feet, NAVD88): 742.84







Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:   S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:   CME 75
LOGGER: J. Lippert DRILLING METHODS:  HSA GWC-5
DATE CONSTRUCTED: 4/18/2006 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.45 737.56

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 735.11

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 74 ft
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 34 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 98.90 636.21
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  0.5 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 101.00 634.11
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  3 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 101.11 634.00
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 111.11 624.00

BOTTOM OF CASING 111.29 623.82

HOLE DIA: 8"

DEPTH ELEVATION

FEET        FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 735.11

5 730.11 100

10 725.11 100

15 720.11 100

20 715.11 100

4/19/2007

4/12/2007

74 661.11 20 hrs

RQD

S-4 19.5-21 4-11-15 26

S-3 14.5-16 204-8-12

S-2 9.5-11 5-13-15 28

S-1 4.5-6 196-8-11

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA/HQ Rock core with water NO. U.D. SAMPLES

TOTAL % REC.

4/18/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME 75

2072677.44
735.11

22

GWC-5Hole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

114.2'

1502341.56

Sheet  1  of  4

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0
  LOCATION

S. Denty
Sample 

No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

J. Lippert

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test
From To NBlows

Very stiff, dark reddish brown sandy CLAY, slightly moist

Same as above

Same as above with black and light brown mottled
with reddish brown

Same as above

1

2

3

4

6

7

8

9

11

12

13

14

16

17

18

19

21

22

23

24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
25 710.11 100

 
30 705.11 100

 
35 700.11 100

 
40 695.11 100

 
45 690.11 100

50 685.11 100
 

55 680.11 75
 

S-9 44.5-46 19

S-8 39.5-41 3-8-21 29

S-7 34.5-36 187-7-11

735.11

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 114.2'

S-10

Form GS9901  7-26-2004

S-5 24.5-26 293-7-22

S-6 29.5-31 8-14-18 32

49.5-51 3-7-5

54.5-56S-11

8-9-10

50/5

12

R

Same as above with chert pebbles in matrix, some chert 
lenses

Hole No. GWC-5

Hard, brown, red, light brown and black mottled sandy
gravelly CLAY with iron stained dolomite fragments
and chert pebbles, slightly moist

Very stiff, brownish red CLAY, high plasticity, with trace 
dolomite pebbles, moist

Very stiff, brown and reddish brown sandy CLAY with 
abundant chert pebbles, some grayish white silt lenses, 
moist

Very stiff, brown silty CLAY with some sandy lenses, 
moist

Sheet  2  of  4

Chert lense

Same as above, brown and reddish brown, wet
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DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
60 675.11 0

 
65 670.11 100

 
70 665.11 100

 
75 660.11 100

 
80 655.11 75

85 650.11

Form GS9901  7-26-2004

S-17 84.5-86 19-13-12 25

Plant Bowen Dry Gypsum Storage Facility 114.2' 735.11

Blows NMaterial Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

S-13 64.5-66 12-13-22 35

S-14 69.5-71 16-25-17 42

Hole No. GWC-5

Sheet  3  of  

S-12 59.5-61 5-4-3 7

S-15 74.5-76 18-33-14 47

36S-16 79.5-81 30-13-23

Hard, light brown and white clayey SILT, clay content in 
light brown matrix, very moist

Same as above, white silt more abundant

Hard, highly weathered and fractured DOLOMITE, wet

77.6: Rock seam

CLAY, wet

ranging from coarse sand to gravel, wet

4

Very stiff, brown sandy CLAY with chert fragments

Hard, brown interbedded coarse SAND and silty
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DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
90 645.11 50

 
95 640.11 25

 
100 635.11 0

 
105 630.11 90

 
110 625.11 75

115 620.11
 

120 615.11

S-21 104.5-106 10-7-10

12S-20 99.5-101 17-5-7

735.11

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 114.2'

Sample 
No.

Standard Penetration Test
From To Blows

Hole No. GWC-5

Sheet  4  of  

Form GS9901  7-26-2004

N

S-18 89.5-91 14-25-19 44

S-19 94.5-96 21-13-21 34

17

S-22 109.5-111 10-14-16 30

Same as above, hard with highly weathered dolomitic
sand

Hard, highly weathered DOLOMITE, highly fractured, 
grain size ranging from coarse sand to large gravel, 
some clay seams, wet

Very stiff, light brown silty CLAY with white silt
lenses, wet

Hard, white silty SAND, dolomitic, very fine to medium

Top of rock

grained, wet

4

 Bottom of boring
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Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:   S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:   CME 75
LOGGER: K. Hobbs  DRILLING METHODS:  HSA GWC-6
DATE CONSTRUCTED: 5/1/2007 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.67 728.64

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 725.97

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 40 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 88.80 637.17
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT: 0.75 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 94.30 631.67
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  12 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 97.62 628.35
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 107.62 618.35

BOTTOM OF CASING 107.53 618.44

HOLE DIA: 8"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 725.97

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Very stiff, red silty gravelly CLAY, dry, crumbly, with
dolomite fragments

5/1/2007

RQD

S-4 19.5-21 5-7-6 13

S-3 14.5-16 123-5-7

S-2 9.5-11 4-6-15 21

S-1 4.5-6 205-8-12

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

5/1/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

2072962.89

725.97

21

GWC-6Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

109.3

1502520.08

Sheet  1  of  4

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

S. Denty

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

K. Hobbs

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test

From To NBlows

pebbles

Very stiff, red sandy SILT, crumbly, some quartz

dolomite fragments

lense

Stiff, red-brown to light brown sandy SILT, dry, 
crumbly, with clay seams & some weathered

Stiff, light brown SILT, moist, 1.5" thick white dolomite 

1

720.97

715.97

710.97

705.97



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25

26

27

28

29

30

31

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

Hard, white gravelly SILT, wet, some bands of light
brown, quartz fragments

of weathered dolomite, veins of mostly pure sand

Very stiff, light brown SILT, slightly moist 

Very stiff,  light brown sandy SILT, moist, some white

dolomite fragments

Same as above, wet, some quartz fragments

670.97

675.97

680.97

685.97

690.97

695.97

700.97

S-9 44.5-46 47

S-8 39.5-41 7-8-10 18

S-7 34.5-36 206-7-13

725.97

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 109.3

S-10

Form GS9901  7-26-2004

S-5 24.5-26 183-10-8

S-6 29.5-31.0 3-8-11 19

49.5-51 19-39-19

54.5-56S-11

4-9-38

6-6-8

58

14

Hole No. GWC-6

Sheet  2  of  

Very stiff, sandy SILT, moist, banded light brown, 
brown, and red brown

4

Stiff, light brown sandy gravelly SILT, wet, fragments

weathered dolomite
Hard, white SILT, wet, with layers of light brown



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

62

63

64

65 Stiff, light brown SILT, wet, with gravel

66

67

68

69

70

71

72

73

74

75 Stiff, light brown SILT, wet, some banding and quartz
fragments

76

77

78

79

80

81

82

83

84

85

86

87

88

Stiff, light brown sandy SILT, wet, some dolomite
fragments

640.97

645.97

650.97

655.97

660.97

665.97

Form GS9901  7-26-2004

S-17 84.5-86 8-3-24 27

Plant Bowen Dry Gypsum Storage Facility 109.3 725.97

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

S-13 64.5-66 4-6-8 14

S-14 69.5-71 7-5-7 12

Hole No. GWC-6

Sheet  3  of  

S-12 59.5-61 8-7-8 15

S-15 74.5-76 6-10-10 20

15S-16 79.5-81 5-6-9

Stiff, light brown gravelly SILT, one band of quartz

Stiff, light brown SILT, wet, with black/gray chert,
banding, chert and quartz fragments

wet, with chert fragments

4

Very stiff, light brown to reddish brown sandy SILT,



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 Medium stiff, light brown clayey SILT, wet, red
mottling, some chert fragments

91

92

93

94

95 Soft, light brown silty CLAY, saturated, with some
sandy bands

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120 605.97

610.97

615.97

620.97

625.97

630.97

635.97

S-21 104.5-106 1-1-15

3S-20 99.5-101 0-1-2

725.97

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 109.3

Sample 
No.

Standard Penetration Test

From To Blows

Hole No. GWC-6

Sheet  4  of  

Form GS9901  7-26-2004

N

S-18 89.5-91 2-3-3 6

S-19 94.5-96 2-2-2 4

16

Soft, light brown silty CLAY, saturated, with few
rock fragments

Light brown clayey sandy SILT, with rock fragments
chert, and dolomite

Top of rock 

4

Bottom of boring



NOTES TOC Elevation 731.91, Sonic Drilling - 7"OD Casing in Overburden,  6"OD Casing in Rock, 4"OD Core

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 728.66 
Top of PVC Casing Elevation (feet, NAVD88): 731.91





633.7
(95.0)

623.7
(105.0)

623.4
(105.3)

621.7
(107.0)

635.6
(93.1)



NOTES TOC Elevation 732.91, Sonic Drilling - 7"OD Casing in Overburden,  6"OD Casing in Rock, 4"OD Core

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 728.66 
Top of PVC Casing Elevation (feet, NAVD88): 731.91







Sandy Silt (ML)

- dark yellowish brown  (10YR 4/6) dry

- dark grayish brown / dark yellowish brown (10YR 4/2)

- light brownish gray / pale yellowish brown (10YR 6/2)

- mottled strong brown  (7.5YR 4/6) and  light gray (2.5Y 7/2) dry

- mottled strong brown  (7.5YR 5/6) and  red (2.5YR 4/6) dry to damp,
increased sand content than above

- damp

Sandy Lean Clay (CL)

- dark red  (2.5YR 3/6) damp, with fine angular gravel

- medium

- mottled red  (2.5YR 4/6), pale brown (10YR 6/3) and white (2.5YR
8/1)  hard

CONTRACTOR Cascade EQUIPMENT Tracked

BORING DEPTH 127.5 ft. GROUND WATER DEPTH:

DRILLED BY J. Asua LOGGED BY W. Shaughnessy CHECKED BY B. Smelser ANGLE BEARING

DURING 75 ft. COMP. 55 ft. DELAYED 55 ft. after 24 hrs.

DATE STARTED 5/12/2016 COMPLETED 5/19/2016 SURF. ELEV.

METHOD Rotosonic

NOTES
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PAGE 1 OF 3

LOG OF TEST BORING GPC633179

PROJECT Landfill Replacement Monitoring Wells

LOCATION Plant Bowen
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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BORING GWC-7 Z

COORDINATES: N:1502640.13 E:2073193.22

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 709.70 
Top of PVC Casing Elevation (feet, NAVD88): 713.04



Sandy Lean Clay (CL)(Con't)

- mottled pale yellow  (5Y 8/2), pinkish gray / grayish orange pink
(5YR 7/2) and yellowish red / light brown (5YR 5/6)  damp, hard, with
fine angular gravel

- increased gravel content than above, weathered chert

Well-graded Sandy Gravel (GW)

- light gray  (5YR 7/1) coarse chert gravel

Sandy Fat Clay (CH)

- mottled yellowish brown  (10YR 5/6) and  red (2.5YR 5/8) moist,
high
- pale yellow  (2.5Y 8/3) moist, fine to coarse weathered chert gravel
- mottled yellow  (10YR 7/6), red (2.5YR 5/8) and reddish yellow
(7.5YR 6/6)

- mottled brownish yellow / dark yellowish orange (10YR 6/6), white
(10YR 8/1) and red  (2.5YR 5/8)  fine to coarse chert gravel (sub-
rounded and angular)

- light gray  (10YR 7/1) angular chert gravel

- red  (2.5YR 5/8), brownish yellow (10YR 6/8) and white  (10YR 8/1)
wet, high, fine angular gravel, light gray chert cobbles

- increased sand content than above
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LOG OF TEST BORING GPC633179

PROJECT Landfill Replacement Monitoring Wells

LOCATION Plant Bowen
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

G
E

O
LO

G
Y

 L
O

G
 C

O
LO

R
 G

A
M

M
A

 -
 E

S
E

E
 D

A
T

A
B

A
S

E
.G

D
T

 -
 9

/8
/1

6 
08

:3
4 

- 
S

:\
W

O
R

K
G

R
O

U
P

S
\A

P
C

 G
E

N
E

R
A

L 
S

E
R

V
IC

E
 C

O
M

P
LE

X
\C

IV
IL

 T
E

C
H

 S
U

P
P

O
R

T
\D

R
IL

LI
N

G
\P

R
O

JE
C

T
S

\G
A

-B
O

W
E

N
\L

A
N

D
F

IL
L 

R
E

P
LA

C
E

M
E

N
T

 W
E

LL
S

 2
01

6\
G

W
C

-0
7\

B
O

W
E

N
 L

A
N

D
F

IL
L 

R
E

P
LA

C
E

M
E

N

<<

BORING GWC-7 Z



Sandy Fat Clay (CH)(Con't)

Elastic Silt (MH)

- mottled brownish yellow  (10YR 6/8) and  red (2.5YR 4/6) wet, high

- red  (2.5YR 4/6) medium stiff, medium, with dark gray chert cobbles

- mottled brownish yellow  (10YR 6/8) and  red (2.5YR 4/6) high, with
sand and fine gravel

- mottled red  (2.5YR 4/6), white (2.5YR 8/1) and pale brown  (10YR
6/3)

- yellowish brown  (10YR 5/8) soft

Clayey Sand (SC)

- dark yellowish brown  (10YR 4/6) with fine to coarse chert gravel

- chert gravel and sand

Bottom of borehole at 127.5 feet.
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LOG OF TEST BORING GPC633179

PROJECT Landfill Replacement Monitoring Wells

LOCATION Plant Bowen
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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68

70
(2.0)

Surface Seal: Concrete

Well: 2" OD PVC (SCH 40)

Annular Fill: Bentonite Grout (3 - 50lbs bags Aquagaurd, 80 gal. water)

CONTRACTOR Cascade EQUIPMENT Tracked

BORING DEPTH 127.5 ft. GROUND WATER DEPTH:

DRILLED BY J. Asua LOGGED BY W. Shaughnessy CHECKED BY B. Smelser ANGLE BEARING

DURING 75 ft. COMP. 55 ft. DELAYED 55 ft. after 24 hrs.

DATE STARTED 5/12/2016 COMPLETED 5/19/2016 SURF. ELEV. 7

METHOD Rotosonic

NOTES

(Continued Next Page)
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PROJECT Landfill Replacement Monitoring Wells

LOCATION Plant Bowen
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GPC633179RECORD OF

WELL CONSTRUCTION

SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Surface:
protective aluminum cover with bollards; 4-foot square concrete pad

WELL: GWC-7 Z

COORDINATES: N:1502640.13 E:2073193.22

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 709.70 
Top of PVC Casing Elevation (feet, NAVD88): 713.04



65

65
65
(55.0)

Annular Fill: Bentonite Grout (3 - 50lbs bags Aquagaurd, 80 gal. water)

Annular Seal: Pel-Plug 3/8 Bentonite Coated Pellets (1 - 5gal bucket
(101.0'-99.0') and Baroid Hole Plug 3/8 Chips (11.5 - 50lbs bags
(99.0'-55.0')

(Continued Next Page)
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Surface:
protective aluminum cover with bollards; 4-foot square concrete pad

WELL: GWC-7 Z



6

60

582.

60
(101.0)

606.
(103.7)

596.
(113.7)

59
(114.0)

(116.0)

Annular Seal: Pel-Plug 3/8 Bentonite Coated Pellets (1 - 5gal bucket
(101.0'-99.0') and Baroid Hole Plug 3/8 Chips (11.5 - 50lbs bags
(99.0'-55.0')

Filter: Filter Media 20/40 Silica Sand (9 - 50 lbs bags, 116.0'-103.0') then
30/40 Silica Sand (0.5 bag, 103.0-101.0.0')

Screen: 10 ft. 0.010" Slot Prepack

Sump:0.30 ft.

Backfill:Baroid Hole Plug, 3/8" chips, 127.5'-116.0', (3-50lbs bags)
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PROJECT Landfill Replacement Monitoring Wells
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WELL CONSTRUCTION

SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING
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Surface:
protective aluminum cover with bollards; 4-foot square concrete pad

WELL: GWC-7 Z



NOTES TOC Elevation 702.09, Sonic Drilling - 7"OD Casing in Overburden,  6"OD Core

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 698.68 
Top of PVC Casing Elevation (feet, NAVD88): 702.09





NOTES TOC Elevation 702.09, Sonic Drilling - 7"OD Casing in Overburden,  6"OD Core

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 698.68 
Top of PVC Casing Elevation (feet, NAVD88): 702.09





WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen CCB DRILLING CO.: SCS WELL

DRILLER:  NAME
LOCATION:  Cells 1 and 2 RIG TYPE:   
LOGGER: DRILLING METHODS:  GWC-8RR
DATE CONSTRUCT 6/27/2011

DEPTH ELEVATION

FEET FT, MSL

Locking Hinged Top

TOP OF RISER 2.96 701.92

1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

2-ft x 2-ft concrete pad
GROUND SURFACE 0.00 698.96

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement Grout

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 91.0 607.96
ANNULAR SEAL
TYPE:  Bentonite chips
PLACEMENT:  Tremie

TOP OF FILTER PACK 95.0 603.96
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 97.0 601.96
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted

BOTTOM OF SCREEN 107.00 591.96
Flush-threaded end cap

BOTTOM OF CASING 107.30 591.66

HOLE DIA: 6"



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 701.92

1

2

3

4

5 696.92

6

7

8

9

10 691.92

11

12

13

14

15 686.92

16

17

18

19

20 681.92

21

22

23

24 677.92

RQD

QUANTITY MIX

Material Description, Classification and Remarks Comments

NO. U.D. SAMPLES

TOTAL % REC.

  DRILLING METHOD

  CASING SIZE

Rotosonic

8"

6/27/2011

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME 75

Continuous

0
  LOCATION

GWC-8RRHole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

107

1502857.71

Sheet  1  of  4

C. Sellers

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. Blows
Standard Penetration Test

From To N

CLAY, Sandy; brownish red; fine grained sand

CLAY, Silty; yellowish red; traces of chert gravel

Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

46.02 655.9 24 hour

6/27/2011

698.96
2073501.74



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
25 676.92

26

27

28

29

30 671.92

31

32

33

34

35 666.92

36

37

38

39

40 661.92

41

42

43

44

45 656.92

46

47

48

49

50 651.92

51

52

53

54

55 646.92

56 645.92

CLAY, Silty; yellowish red; traces chert gravel

701.92

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 107

Form GS9901  7-26-2004

Hole No. GWC-8RR

Sheet  2  of  4

CLAY, Sandy; yellow; with chert

SAA

SAA



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
57 644.92

58

59

60 641.92

61

62

63

64

65 636.92

66

67

68

69 SAA with increasing gravel content

70 631.92

71

72

73

74

75 626.92

76

77

78

79

80 621.92

81

82

83

84

85 616.92

86

87

88 613.92

SILT; yellow; sandy with chert gravel

Form GS9901  7-26-2004

Plant Bowen Dry Gypsum Storage Facility 107 701.92

Blows NMaterial Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

Hole No. GWC-8RR

Silt; yellow; wet

Sheet  3  of  4

Top of rock at 84'

Dolostone; blue grey; iron stained fractures 



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

90 611.92

91

92

93

94

95 606.92

96

97

98

99

100 601.92

101

102

103

104

105 596.92

106

107 594.92

108

109

110 591.92

111

112

113

114

115 586.92

116

117

118

119

120 581.92

4

BOH @ 107'

SAA

Hole No. GWC-8RR

Sheet  4  of  

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 107 701.92

Blows N

Form GS9901  7-26-2004

89



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  B. Filipovich NAME
LOCATION:  Cells 1&2 RIG TYPE:   CME 550
LOGGER: K. Hobbs  DRILLING METHODS:  HSA GWC-9
DATE CONSTRUCTED: 8/16/2006 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.68 694.67

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 691.99

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 20.5 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 56.00 635.99
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 58.00 633.99
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  7 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 60.18 631.81
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 70.18 621.81

BOTTOM OF CASING 70.47 621.52

HOLE DIA: 8.5"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

 
0 691.99

 
5 686.99

 
10 681.99

 
15 676.99

8/16/2006

RQD

18.5-20 94-4-5S-4

13.5-15 5-10-13 23S-3

8.5-10 142-5-9S-2

10-14-18 32S-1 3.5-5

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

8/16/2006

HOLE DEPTH SURF.ELEV.

DRILL NO.

0
CME-550

2073781.05
691.99

14

GWC-9Hole No.

Plant Bowen Dry Gypsum Storage Facility
Cells 1 & 2

70'

1503018.96

Sheet  1  of  3

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

  LOCATION

B. Filipovich
Sample 

No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

A. Grissom

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test
From To NBlows

Hard, dark reddish brown sandy CLAY, dry, with
large chert fragments

Same as above

Same as above

Stiff, yellowish orange silty CLAY, fairly dry,
with few small rock fragments

 
1

 
2

 
3

 
4

 
6

 
7

 
8

 
9

 
11

 
12

 
13

 
14

 
16

 
17

 
18

 
19

 
20 671.99

 
21

 
22

 
23

 
24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
25 666.99

 
30 661.99

 
40 651.99

 
45 646.99

50 641.99
 

55 636.99
 

S-9 43.5-45 WOH-1-1 2

4S-8 38.5-40 WOH-2-2

4-3-5S-7 33.5-35 8

691.99

Material Description, Classification and Remarks Comments
Sample 

No.
Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 70'

S-5 23.5-25

Form GS9901  7-26-2004

134-7-6

S-6 28.5-30 72-3-4

48.5-50

53.5-55

S-10 1-2-3

S-11 1-2-2 4

5

Same as above, with many large chert fragments

Hole No. GWC-9

Same as above, with small amount of chert

Same as above, with small amount of chert

Soft, yellowish orange to light brown slightly sandy 
silty CLAY, moist, with trace of chert

Same as above

Soft, yellowish orange slightly sandy CLAY, slightly
moist, with trace of chert

Sheet  2  of  3

Firm, light brown sandy CLAY, fairly dry, with
a few chert fragments

 
26

 
27

 
28

 
29

 
31

 
32

 
33

 
34

 
35 656.99

 
36

 
37

 
38

 
39

 
41

 
42

 
43

 
44

 
46

 
47

 
48

49  

51

52

53

54

55



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

 
60 631.99

 
65 626.99

 
70 621.99

 
71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88
Form GS9901  7-26-2004

1-1-1 2

Plant Bowen Dry Gypsum Storage Facility 70'

Material Description, Classification and Remarks
Sample 

No.

691.99

Blows N Comments
Standard Penetration Test

From To RQD

63.5-65

50/2 RS-14 68.5-70

Hole No. GWC-9

S-12 58.5-60 WOR 0Very soft, yellowish orange sandy CLAY, with trace 
of pebbles

Same as above, with many rock fragments

Same as above

Top of rock
Bottom of boring

3

S-13

Sheet  3  of  

 
57

 
58

 
59

 
61

 
62

 
63

 
64

 
66

 
67

 
68

 
69



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  B. Filipovich NAME
LOCATION:  Cells 1&2 RIG TYPE:   CME 550
LOGGER: S. Bearce DRILLING METHODS:  HSA GWC-10
DATE CONSTRUCTED: 9/6/2006 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.98 687.87

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 684.89

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 19.5 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 54.00 630.89
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 56.00 628.89
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  4 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 58.19 626.70
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 68.19 616.70

BOTTOM OF CASING 68.33 616.56

HOLE DIA: 6-5/8"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 684.89

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

8/24/2006

RQD

QUANTITY MIX

19-20.5 5-15-11 26

S-3 14-15.5 5-11-13 24

S-2 9-10.5 216-10-11

4-5.5 5-11-18 29

Material Description, Classification and Remarks Comments

13 NO. U.D. SAMPLES

TOTAL % REC.

  DRILLING METHOD

  CASING SIZE

HSA

4.25" ID

8/24/2006

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

2074019.96

684.89

0 0

  LOCATION

GWC-10Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

65

1503162.7

Sheet  1  of  3

LENGTH CORE SIZE

M. Hughes

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

B. Filipovich

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Blows

Standard Penetration Test

From To N

Red CLAY, with medium to large quartz pebbles S-1

Same as above

Same as above

Same as above S-4

679.89

1

674.89

669.89

664.89



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25

26

27

28

29

30

31

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

11

4-4-4 8S-8

1311-8-5S-7 34-35.5

684.89

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 65

5-6-6

Form GS9901  7-26-2004

S-5 24-25.5 12

7-5-5 10

3-4-6S-10

S-11

3-4-7

54-55.5 WOH-2-0

49-50.5 10

2

Hole No. GWC-10

Same as above

Brown CLAY with large and small rock fragments

Sheet  2  of  3

Orange and reddish brown CLAY with rock
fragments and trace sand

654.89

659.89

644.89

649.89

639.89

629.89

634.89

Orange and light tan CLAY with chert and rock
fragments

S-6 29-30.5Same as above

39-40.5Same as above

S-9 44-45.5Same as above



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

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

S-13 64-35.5

Form GS9901  7-26-2004

Plant Bowen Dry Gypsum Storage Facility 65 684.89

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

WOH 0

Hole No. GWC-10

S-12 59-60.5 1-2-11 13
Brown and orange CLAY with rock fragments, 

Sheet  3  of  3

619.89

624.89 trace sand

No recovery
Bottom of boring



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:   CME 75
LOGGER: L. Millet  DRILLING METHODS:  HSA/HQ Rock Core w/Water GWC-10R
DATE CONSTRUCTED: 5/15/07 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.62 687.95

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 685.33

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 28 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 80.20 605.13
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT: 0.5 bucket 
PLACEMENT:  Tremie

TOP OF FILTER PACK 85.00 600.33
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  2 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 85.50 599.83
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 95.50 589.83

BOTTOM OF CASING 95.18 590.15

HOLE DIA: 8"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 685.33

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Same as above

and cobbles

Dark red silty CLAY, dry, hard, occasional carbonate

Sample 
No.

Standard Penetration Test

From To NBlows

Form GS9901  7-26-2004

  DRILLER S. Denty

DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

  TYPE GROUT

L. Millet

NO. SAMPLES

LENGTH CORE SIZE

0 0

  DRILLING METHOD

  CASING SIZE

HSA/HQ Core with water

BEARING

  LOCATION

GWC-10RHole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

97.8

1503154.01

Sheet  1  of  4

COORDINATES   N

5/14/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 75

2074020.44

685.33

14 NO. U.D. SAMPLES

TOTAL % REC.

SCS

Material Description, Classification and Remarks Comments

4.5-6 6-8-12

S-4 19.5-21 9-7-8 15

RQD

5/15/2007

5/14/2007

34' 651.33 12h

QUANTITY MIX

DATE TAKEN

9.5-11 8-10-13 23

14.5-16 5510-13-42

S-

Same as above with carbonate pebbles S-2

Dark orange silty CLAY, dry, hard, carbonate sand S-3

1

680.33

675.33

670.33

665.33



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25

26

27

28

29

30

31

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

Same as above

Orange and dark brown silty CLAY, damp, soft,
occasional black mottling, carbonate sand and pebbles

Same as above

Orange silty CLAY, damp, firm, occasional black 
mottling, carbonate pebbles

Same as above

Sheet  2  of  4

Hole No. GWC-10R

11

5

5-5-8

4-5-6

34.5-36

S-11 54.5-56

49.5-51S-10 2-2-3

12-18-4 22

S-5 216-9-12

Form GS9901  7-26-2004

660.33

97.8

Orange silty CLAY, dry, firm, carbonate sand and 24.5-26

685.33

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility

S-7 188-8-10

S-8 2-3-5 8

13

pebbles

S-9 44.5-46

29.5-31655.33

650.33

645.33

640.33

630.33

S-6

Orange silty CLAY, dry, firm, occasional dark red
mottling,  occasional carbonate sand

635.33

39.5-40



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

62

63

64

65

66

67

68

69

70
saturated, soft, carbonate pebbles and sand

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Orange silty CLAY, moist, firm, light to heavy black
mottling, carbonate sand and pebbles

Sheet  3  of  4

85.2- Fracture with minimal clay rind

Dark gray DOLOSTONE, shaley

Dark gray DOLOSTONE, shaley

73.1 - Top of rock

Light orange and medium brown silty CLAY,

82.6-87.6

77.6-82.6

S-12 59.5-61 4-6-7 13

5.0/4.7

Hole No. GWC-10R

S-14 69.5-71 2-10-6 16

64.5-66 10-20-12 32

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 97.8 685.33

Blows N

S-13

5.0/5.0

Form GS9901  7-26-2004

625.33

620.33

615.33

612.33

610.33

Orange and light gray CLAY, saturated, firm (gray) 
and soft (orange), occasional dark brown mottling,

80.8- Fracture with iron staining

602.33

600.33

605.33



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120
Form GS9901  7-26-2004

92.6-97.6

5.0/4.0

Plant Bowen Dry Gypsum Storage Facility 97.8 685.33

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

5.0/5.0

Hole No. GWC-10R

87.6-92.6

88.6- Fracture over shale lense

90.4-91.4 Open space with soil and clay rind

Shaley DOLOMITE/DOLOSTONE

Sheet  4  of  4

595.33

590.33

589.33

587.33

585.33

580.33

565.33

Bottom of boring

570.33

575.33



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  S. Milam NAME
LOCATION:  Cells 1&2 RIG TYPE:   CME 550
LOGGER:  Wayne Wang DRILLING METHODS:  HSA GWC-11
DATE CONSTRUCTED: 6/1/2007 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.79 677.83

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 675.04

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 17 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 28.00 647.04
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 31.00 644.04
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  4 bags
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 31.76 643.28
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 41.76 633.28

BOTTOM OF CASING 41.71 633.33

HOLE DIA: 7.5"

DEPTH ELEVATION

FEET        FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 677.83

5 672.83

10 667.83

15 662.83

20 657.83

6/1/2007

RQD

S-4 19.5-21.0 2-4-7 11

S-3 14.5-16.0 247-12-12

S-2 9.5-11.0 4-10-15 25

S-1 4.5-6.0 175-8-9

Material Description, Classification and Remarks Comments

NO. U.D. SAMPLES

TOTAL % REC.

  DRILLING METHOD

  CASING SIZE

HSA

LENGTH

2

6/1/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME-550

2073829.95

677.83

0 0

  LOCATION

GWC-11Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

46'

1503390.4

Sheet  1  of  

CORE SIZE

J. Lippert

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

9

S. Milam

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

QUANTITY MIX

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER

Blows

  DRILLER

Standard Penetration Test

From To N

Very stiff, light brown, gray, and reddish brown, silty 
CLAY with chert fragments, slightly moist

Same as above.

Very stiff, light reddish brown, sandy CLAY
with chert gravel, slightly moist

gravel, moist
Stiff, light reddish brown, silty CLAY (CL) with chert

1

2

3

4

6

8

7

9

11

12

13

14

16

17

18

19

21

22

23

24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 652.83

30 647.83

35 642.83

40 637.83

45 632.83

50 627.83

55 622.83

S-9 44.5-46.0 R

S-8 39.5-41.0 WOR 0

S-7 34.5-36.0 52-2-3

677.83

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 46'

24.5-26.0 9

Form GS9901  7-26-2004

3-4-5S-5

S-6 29.5-31.0 2-4-3 7

50/1-x-x

Hole No. GWC-11

Sheet  2  of  

Same as above, light brown

Same as above, firm, very moist

Firm, light brown and gray, plastic CLAY, some dolomite 
pebbles, very moist

Very soft, light brown, sandy CLAY, wet

Bottom of boring @ 46'

2

Same as above, very hard, with angular dolomite 
fragments

26

27

28

29

31

32

39

38

37

33

34

36

41

42

43

44

46

47

48

49

51

54

56

52

53



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER: S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 75
LOGGER: J. Lippert DRILLING METHODS:  HSA/HQ Rock Core w/Water GWC-11R
DATE CONSTRUCTED: 5/31/07 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 1.75 677.73

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 675.98

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 24.5 ft
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 21 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 65.20 610.78
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT: 0.25 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 68.20 607.78
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  3 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 67.90 608.08
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 77.90 598.08

BOTTOM OF CASING 78.85 597.13

HOLE DIA: 8"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 677.73

5 672.73

10 667.73

15 662.73

20 657.73

Same as above, light brown

moist
Same as above, very stiff, light grey & brownish red, moist

Same as above, hard, light brown & red

fragments, slightly moist
Very stiff light brown silty CLAY with chert 

Standard Penetration Test

From To N

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER

Blows

  DRILLER S. Denty

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

QUANTITY MIX

CORE SIZE

J. Lippert

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

GWC-11RHole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

83.1

1503395.25

Sheet  1  of  3

5/31/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 75

2073828.03

677.73

8 NO. U.D. SAMPLES

TOTAL % REC.

  DRILLING METHOD

  CASING SIZE

HSA/HQ rock core with water

LENGTH

Material Description, Classification and Remarks Comments

7-12-14 264.5-6S-1

S-2 9.5-11.0 8-12-26 36

8-12-15 27S-3 14.5-16.0

8-8-819.5-21.0S-4 16

5/30/2007

RQD

1

2

3

4

6

7

8

9

11

12

13

14

16

17

18

19

21

22

23

24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 652.73

30 647.73

35 642.73

39 638.73

40 637.73
28

41 636.73

42 635.73

3

DOLOMITE, very hard, fresh, grey

DOLOMITE, highly weathered joints

48.1-51.4: Cavity

41.6-47.1: Mud filled cavity 

Dolomite gravel

DOLOMITE, very hard, fresh, some Fe staining 
Start coring @ 40.1

Same as above.

Same as above.

100

12

Hole No. GWC-11R

Sheet  2  of  

5.0/1.3

 5.0/5.0

36-50/1-X

53.1-58.1

48.1-53.1

40.1-48.1

9

10S-6 29.5-31.0 3-4-6

S-5 24.5-26.0 11

Form GS9901  7-26-2004

83.1

4-5-6Same as above, stiff, very moist

677.73

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility

S-7 2-3-634.5-36.0

S-8 R39.5-41.0

288.0/2.2

26

27

28

29

31

32

33

34

36

37

38

43

44

45 632.73

46

47

50 627.73

51

53

55 622.73

100
54

56

48
27

49

52



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

60 617.73

65 612.73

70 607.73

75 602.73

80 597.73 79.5: Slightly weathered joint

85 592.73

Sheet  3  of  3

83.1: Bottom of boring

Very highly weathered top of rock

75.8: Chemically weathered joint

DOLOMITE
73.1-74.7: Cavity

69.4-72.4: Cavity

56.5: Chemically weathered joint

78.1-83.1

73.1-78.1

63.1-68.1

58.1-63.1

Hole No. GWC-11R

92

75.0/1.1

3368.1-73.1

 5.0/5.0 100

5.0/4.0 98

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 83.1 677.73

Blows N

5.0/2.1

5.0/4.8

Form GS9901  7-26-2004

98
59

58

57

61

62

63

66

100
64

67

68
42

69

71

72

73
22

74

76

77

78
95

79

81

82

83

84

86

87

88



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER: S. Milam NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 550
LOGGER:  J. Lippert DRILLING METHODS:  HSA GWC-12
DATE CONSTRUCTED: 6/4/2007 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.59 677.25

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 674.66

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:  29.8 @ 24 hr.
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT:  20 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 37.00 637.66
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:   2 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 39.50 635.16
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:   12 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 38.10 636.56
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 48.10 626.56

BOTTOM OF CASING 48.41 626.25

HOLE DIA: 7.5"

DEPTH ELEVATION

 FEET    FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 674.66

5 669.66

10 664.66

15 659.66

20 654.66

6/4/2007

RQD

S-4 19.5-21.0 1-2-2 4

S-3 14.5-16.0 83-3-5

S-2 9.5-11.0 3-4-4 8

S-1 4.5-6.0 123-6-6

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

6/4/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME-550

2073693.63

674.66

10

GWC-12Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

51'

1503662.54

Sheet  1  of  2

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

S. Milam

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

J. Lippert

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test

From To NBlows

Stiff, gray and light brown, silty CLAY, moist

Same as above, firm

Same as above, some sand

Same as above, some rounded chert pebbles

1

2

3

4

6

7

8

12

11

9

13

14

16

17

18

19

21

22

23

24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 649.66

30 644.66

35 639.66

40 634.66

45 629.66

50 624.66

S-9 44.5-46.0 6

S-8 39.5-41.0 2-2-3 5

S-7 34.5-36.0 31-1-2

674.66

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 51'

S-10

Form GS9901  7-26-2004

S-5 24.5-26.0 72-3-4

S-6 29.5-31.0 1-2-2 4

49.5-51.0 2-50/2-X

2-2-4

R

Same as above

Hole No. GWC-12

Same as above, soft, very moist

Same as above

Same as above, firm, some dark brown mottling and 
angular chert fragments

Same as above, dark brown with abundant organics

Sheet  2  of  2

51.0: Bottom of boring

Very hard, light brown and gray, sandy SILT with 
abundant chert fragments, wet

26

27

28

29

31

32

33

34

36

37

38

39

41

42

43

44

46

47

48

49

51

52

53

54

55 619.66

56



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER: S. Milam  NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 550
LOGGER:  Wayne Wang DRILLING METHODS:  HSA GWC-13
DATE CONSTRUCTED: 5/31/07 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.57 686.76

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 684.19

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 33.8 ft @ 24 hrs
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 30 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 63.60 620.59
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1/2 buckets
PLACEMENT:  Tremie

TOP OF FILTER PACK 66.60 617.59
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT: 2 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 70.44 613.75
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 80.44 603.75

BOTTOM OF CASING 80.43 603.76

HOLE DIA: 7.5"

DEPTH ELEVATION

 FEET     FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 684.19

5 679.19

10 674.19

15 669.19

20 664.19

5/31/2007

RQD

S-4 19.5-21.0 8-13-16 29

S-3 14.5-16.0 184-9-9

S-2 9.5-11.0 8-11-13 24

S-1 4.5-6.0 298-13-16

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

5/31/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME-550

12

GWC-13Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

61'

1503898.17

Sheet  1  of  3

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

S. Milam

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

J. Lippert

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test

From To NBlows

Very stiff, reddish brown, sandy silty CLAY, slightly moist

Very stiff, reddish brown, sandy clayey SILT with rounded 
chert gravel, slightly moist

Firm, light reddish brown, SILTY SAND, some clay,
moist

Chert gravel

1

2

3

4

6

7

8

9

11

12

13

14

16

17

18

19

24

21

22

23

684.19

2073495.16



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 659.19

30 654.19

35 649.19

40 644.19

45 639.19

50 634.19

55 629.19

S-9 44.5-46.0 9

S-8 39.5-41.0 3-4-4 8

S-7 34.5-36.0 102-5-5

684.19

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 61'

S-10

Form GS9901  7-26-2004

S-5 24.5-26.0 2313-7-16

S-6 29.5-31.0 WOH-4-6 10

49.5-51.0 3-5-3

54.5-56.0S-11

2-4-5

2-3-2

8

5

Very stiff, light grayish brown, sandy CLAY, moist

Hole No. GWC-13

Same as above, stiff, light reddish brown, some chert fragm
very moist

Same as above

Firm, light brown and light gray, sandy SILT, wet

Same as above, stiff, some black sand interbeds

Sheet  2  of  3

Same as above

Same as above, firm, some chert gravel

26

27

28

29

31

32

33

34

36

37

38

39

41

42

43

44

46

47

48

49

51

52

53

54

56



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

60 624.19

70 614.19

75 609.19

80 604.19

85 599.19

Form GS9901  7-26-2004

Plant Bowen Dry Gypsum Storage Facility 61' 684.19

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWC-13

S-12 59.5-61.0 WOR 0

3

Same as above, very soft

61.0: Bottom of boring

Sheet  3  of  

57

58

59

61

62

63

64

65 619.19

66

67

68

69

71

72

73

74

76

77

78

79

81

82

83

84

86

87

88



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER: S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 75
LOGGER:  J. Lippert DRILLING METHODS:  HSA/HQ Rock Core w/Water GWC-13R
DATE CONSTRUCTED: 6/5/2007 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.80 685.97

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.0 683.17

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 40 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 84.90 598.27
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  0.5 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 88.90 594.27
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  2 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 89.00 594.17
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 99.00 584.17

BOTTOM OF CASING 99.10 584.07

HOLE DIA: 8"

DEPTH ELEVATION

 FEET      FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 683.93

5 678.93

10 673.93

15 668.93

20 663.93 Same as above, dense, abundant chert fragments

Very firm, light brown, SILTY SAND with chert
fragments, moist

Same as above, brownish red and light brown, slightly 
moist

Very stiff, dark red, sandy CLAY, some rounded pebbles, 
very moist

NBlows

Standard Penetration Test

From To

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER S. Denty

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

J. Lippert

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

GWC-13RHole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

102.1'

Sheet  1  of  4

6/5/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME-75

16  DRILLING METHOD

  CASING SIZE

HSA/HQ rock core with water NO. U.D. SAMPLES

TOTAL % REC.

QUANTITY MIX

Material Description, Classification and Remarks Comments

S-1 4.5-6.0 268-12-14

S-2 9.5-11.0 9-12-16 28

S-3 14.5-16.0 219-10-11

S-4 19.5-21.0 10-20-19 39

RQD

1

2

3

4

6

7

8

9

11

12

13

14

16

17

18

19

21

22

23

24

1503908.53
683.93

2073501.95



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 658.93

30 653.93

35 648.93

40 643.93

45 638.93

50 633.93

55 628.93

Sheet  2  of  4

Same as above, very soft, light grayish brown and
reddish brown

Same as above, light grayish brown

Same as above, firm

Same as above, some rock fragments

Stiff, light brown, sandy clayey SILT, wet

Stiff, light brown and grayish white, silty CLAY
with rounded chert pebbles, very moist

Same as above, very stiff, light brown and brownish red, 
very moist

Hole No. GWC-13R

1

8

2-3-2

1-0-154.5-56.0S-11

49.5-51.0 3-3-5

S-6 29.5-31.0 8-6-5 11

24.5-26.0 2719-17-10S-5

Form GS9901  7-26-2004

S-10

Plant Bowen Dry Gypsum Storage Facility 102.1' 683.93

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

S-7 34.5-36.0 93-5-4

S-8 39.5-41.0 12-5-6 11

S-9 44.5-46.0 5

26

27

28

29

31

32

33

34

36

37

38

39

41

42

43

44

46

47

48

49

51

52

53

54

56



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

60 623.93

65 618.93

70 613.93

75 608.93

80 603.93

85 598.93

4

87.0-87.8: Cavity

No recovery

82.1: Top of rock
DOLOMITE, very hard, fresh, gray, excellent rock
quality

No recovery

No recovery

Same as above, soft

Same as above 

82.1-87.1

0S-16 79.5-81.0 WOR

S-15 74.5-76.0 WOR 0

S-12 59.5-61.0 2-2-2 4

Hole No. GWC-13R

Sheet  3  of  

S-14 69.5-71.0 WOR 0

S-13 64.5-66.0 1-1-1 2

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 102.1' 683.93

Blows N

975.0/4.8

lost water

Form GS9901  7-26-2004

905.0/4.587.1-92.1

57

58

59

61

62

63

64

66

67

68

69

71

72

73

74

76

77

78

81

79

82
97

83

84

86

88

87
90



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

90 593.93

95 588.93

100 583.93

105 578.93

110 573.93

115 568.93

120 563.93

4

102.1: Bottom of boring

Same as above

Same as above

Dolomite

97.1-102.1

N

92.1-97.1

Form GS9901  7-26-2004

Hole No. GWC-13R

Sheet  4  of 

Sample 
No.

Standard Penetration Test

From To Blows

683.93

Material Description, Classification and Remarks Comments RQD

Plant Bowen Dry Gypsum Storage Facility 102.1'

 5.0/5.0 100

100 5.0/5.0

89

91

92
100

93

94

96

97
100

98

99

101

102

103

104

108

109

107

106

111

112

113

114

116

119

118

117



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 681.71 
Top of PVC Casing Elevation (feet, NAVD88): 684.60







Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: Ranger WELL
Storage Facility DRILLER: Ranger NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 550
LOGGER:  Wayne Wang DRILLING METHODS:  HSA GWC-14
DATE CONSTRUCTED: 8/22/2007 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.77 686.81

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 684.04

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 62.3 @ 24 hours
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 50 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 63.00 621.04
ANNULAR SEAL
TYPE:  bentonite chips
5-gal bags
AMOUNT:  1 bag
PLACEMENT:  Tremie

TOP OF FILTER PACK 65.00 619.04
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  3 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 67.74 616.30
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 77.74 606.30

BOTTOM OF CASING 78.01 606.03

HOLE DIA: 8"

DEPTH ELEVATION

 FEET    FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 684.04

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

8/22/2007

RQD

S-4 19-20.5 2-4-7 11

S-3 14-15.5 336-14-19

S-2 9-10.5 5-9-14 23

4-5.5 134-4-9

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

8/22/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 550

2073205.96

684.04

16

0

  LOCATION

GWC-14Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

80.5

1504059.92

Sheet  1  of  3

K. Hobbs

COORDINATES   N

BEARING Ranger

NO. SAMPLES

DATE TAKEN

0

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Ranger

Sample 
No.

Standard Penetration Test

From To NBlows

S-1

and pockets of sand

Dark brown sandy SILT, dry, with dolomite fragments

fragments
White to light brown SILT, moist, with few quartz

White, tan, light brown SILT, dry, with rock flakes 

Light brown sandy SILT, dry with some pebbles

1

679.04

674.04

669.04

664.04



DRILLING LOG

GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25

26

27

28

29

30

31

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

White to light brown SILT, wet

Light brown gravelly sandy SILT, wet, with quartz

and dolomite fragments

Same as above

629.56

628.56

627.56

658.56

633.56

632.56

631.56

630.56

637.56

636.56

642.56

635.56

634.56

641.56

640.56

639.56

638.56

648.56

647.56

646.56

645.56

644.56

643.56

657.56

656.56

655.56

654.56

653.56

652.56

651.56

650.56

649.56

Light brown SILT, wet, with rock fragments

Same as above

Same as above

Light brown sandy SILT, moist, with rock fragments

Hole No. GWC-14

Sheet  2  of  3

18

14

5-7

6-7-1154-55.5S-11

49-50.5 4-5-9

S-6 29-30.5 4-3-5 8

52-2-3S-5 24-25.5

Form GS9901  7-26-2004

S-10

Plant Bowen Dry Gypsum Storage Facility 80.5 683.56

Material Description, Classification and Remarks Comments

Sample 

No.

Standard Penetration Test

From To Blows N RQD

S-7 34-35.5 142-6-8

S-8 39-40.5 1-5-11 16

S-9 45.5 12



DRILLING LOG

GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

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

597.56

596.56

595.56

Light brown SILT, with some weathered rock

fragments

Same as above

601.56

600.56

599.56

598.56

607.56

606.56

605.56

604.56

603.56

602.56

613.56

612.56

611.56

610.56

609.56

608.56

619.56

618.56

617.56

616.56

615.56

614.56

625.56

624.56

623.56

622.56

621.56

620.56

80.5: Bottom of boring

Same as above

Mottled light/dark brown/gray SILT, wet, with few

rock fragments

Light brown silty CLAY, wet, very soft

16S-16 79-80.5 5-7-9

S-15 74-75.5 6-7-7 14

S-12 59-60.5 4-5-7 12

Hole No. GWC-14

Sheet  3  of  3

S-14 69-70.5 1-2-4 6

S-13 64-65.5 4-2-2 4

Material Description, Classification and Remarks Comments

Sample 

No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 80.5 683.56

Blows N

626.56

Form GS9901  7-26-2004



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 684.34 
Top of PVC Casing Elevation (feet, NAVDl88): 687.28



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 684.34 
Top of PVC Casing Elevation (feet, NAVDl88): 687.28



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER: S. Milam  NAME
LOCATION:  Cells 1&2 RIG TYPE:  CME 550
LOGGER:  Wayne Wang DRILLING METHODS:  HSA GWC-15
DATE CONSTRUCTED:6/1/07 - 16:00

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.44 695.19

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 692.75

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL: 40.8 @ 24 hrs
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 20 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 53.60 639.15
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1.75 buckets
PLACEMENT:  Tremie

TOP OF FILTER PACK 56.60 636.15
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  7 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 57.01 635.74
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 67.01 625.74

BOTTOM OF CASING 67.11 625.64

HOLE DIA: 7.5"

DEPTH ELEVATION

 FEET     FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 692.75

5 687.75

10 682.75

15 677.75

20 672.75

5/30/2007

RQD

S-4 19.5-21.0 4-4-4 8

S-3 14.5-16.0 144-6-8

S-2 9.5-11.0 3-10-8 18

S-1 4.5-6.0 64-3-3

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA NO. U.D. SAMPLES

TOTAL % REC.

5/30/2007

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 550

2072927.52

692.75

13

GWC-15Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

70

1503943.59

Sheet  1  of  3

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

S. Milam

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

J. Lippert

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test

From To NBlows

Firm, reddish brown, silty sandy CLAY, moist

Same as above, very stiff, reddish brown and light brown

Stiff, reddish brown and light yellowish gray banded,
clayey SILT, moist

Same as above, firm, predominantly yellowish gray

1

2

3

4

6

7

8

9

11

12

13

14

16

17

18

19

21

22

23

24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 667.75

30 662.75

35 657.75

40 652.75

45 647.75

50 642.75

55 637.75

S-9 44.5-46.0 >100

S-8 39.5-41.0 4-8-8 16

S-7 34.5-36.0 42-2-2

692.75

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 70

S-10

Form GS9901  7-26-2004

S-5 24.5-26.0 73-3-4

S-6 29.5-31.0 2-3-5 8

49.5-51.0 3-3-2

54.5-56.0S-11

4-5-50/2

8-5-3

5

8

Firm, reddish brown and yellowish brown, silty CLAY, 
moist

Hole No. GWC-15

Firm, yellowish brown, clayey SILT, very moist

Same as above, soft

Same as above, very stiff, with chert gravel, wet

Same as above, very hard

Sheet  2  of  3

Firm, brown, sandy SILT, wet

No recovery

26

27

28

29

31

32

33

34

36

37

38

39

41

42

43

44

46

49

47

48

51

52

53

54

56



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

60 632.75

65 627.75

70 622.75

75 617.75

80 612.75

85 607.75

Form GS9901  7-26-2004

Plant Bowen Dry Gypsum Storage Facility 70 692.75

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

S-13 64.5-66.0 0-0-2 2

Hole No. GWC-15

Sheet  3  of  

S-12 59.5-61.0 1-3-2 5Same as above, light brown and brown

Same as above 

70.0: Bottom of boring

3

57

58

59

61

62

66

64

63

67

68

69

71

72

73

74

76

77

78

79

81

82

83

84

86

87

88



Log Updated with revised survey certified March 23, 2021. 
Elevations are in feet NAVD88.

WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  S. Denty NAME
LOCATION:  Cells 1&2 RIG TYPE:    CME 75
LOGGER: K. Hobbs DRILLING METHODS:  HSA/HQ Rock Core w/Water GWC-15R
DATE CONSTRUCTED: 5/24/2007 - 9:00 am

Locking Hinged Top
1/4-inch Weep Hole TOP OF RISER 2.74 696.13

2" Threaded Riser Cap

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 693.39

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

WATER LEVEL:
BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 21 bags

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 79.20 614.19
ANNULAR SEAL
TYPE:  1/4-inch coated bentonite pellets
5-gal buckets
AMOUNT: 0.25 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 81.20 612.19
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT:  1.5 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 82.14 611.25
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 92.14 601.25

BOTTOM OF CASING 92.36 601.03

HOLE DIA: 8"

DEPTH ELEVATION

      FEET FT,NAVD88



Log Updated with revised survey certified March 23, 2021.  Coordinates are NAD83. Elevations are in feet NAVD88.

DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 693.39

5 688.39

15 678.39

20 673.39

5/23/2007

RQD

19.5-21.0S-4 123-5-7

3-6-8 14S-3 14.5-16.0

S-2 8.5-11.0 4-7-14 21

2-3-4 73.5-5

QUANTITY MIX

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA/HQ rock core with water NO. U.D. SAMPLES

TOTAL % REC.

5/24/2007

HOLE DEPTH SURF.ELEV.

DRILL NO. CME 75

2072919.39

693.39

14

GWC-15RHole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

95.5

1503936.17

Sheet  1  of  4

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

S. Denty

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

K. Hobbs

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test

From To NBlows

Light brown sandy SILT, slightly moist quartz sands S-1

Same as above w/ mottling

clay, slightly moist. Few sand grains.
Mottled light brown clayey SILT w/ layers of light tan silty

Mottled light brown clayey SILT w/ tan & red brown

1

2

3 40

4

6

7

8 100

9

10 683.39

11

12

13

16

14 100

17

18

19

21

22

23

24



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

100
25 668.39

30 663.39

40 653.39

45 648.39

50 643.39

55 638.39

S-9

S-8 439.5-41.0 2-1-3

S-7 1-2-434.5-36.0 6

693.39

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 95.5

Mottled light brown, tan, white, red brown clayey

1-2-2

Form GS9901  7-26-2004

S-10

S-5 2-3-6 924.5-26.0

S-6 29.5-31.0 1015-5-5

44.5-46 1-1-2

54.5-56

49.5-51

S-11 WOR

4

0

3

SILT, slightly moist. Some small 1cm weathered 
fragments

Hole No. GWC-15R

SAA

Very moist

Medium stiff light brown sandy gravelly SILT. 
Approxiate 50% rock fragments, up to 2 mm diameter.

Soft light brown SILT w/ some small pebbles, wet

Soft light brown SILT, very homogenous, wet

Very soft, saturated, light brown SILT, few pebbles

Sheet  2  of  4

Soft, wet light brown SILT w/ small pebbles,
saturated

26

27

28

29 100

31

32

33

34 100

35 658.39

36

37

41

39 100

38

42

43

44 100

46

47

48

49 100

51

56

54

52

53



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

60 633.39

65 628.39

100
70 623.39

75 618.39

80 613.39

85 608.39

Form GS9901  7-26-2004

5.0/5.0

S-13 64.5-66 1-1-1 2

17

Plant Bowen Dry Gypsum Storage Facility 95.5 693.39

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

S-14 69.5-71 6-12-5

 3.4/3.4

77.9-82.9

6.0/6.0

Hole No. GWC-15R

Sheet  3  of  

59.5-61 W.O.R 0S-12

74.5-77.9

82.9-88.5

Very soft light brown SILT w/thin bands of tan/white 
sand, saturated

Grey DOLOMITE w/ some calcite filled fractures

layers less than 2 cm thick, few rock fragments
Very soft, saturated light brown SILT w/ some sand

Very stiff light brown SILT, saturated w/ a 2" layer of
weathered dolomite. Some red & black banding in 
the silt.

71.1: Top of rock, start coring

Chert rich DOLOMITE w/ stylolites

Grey DOLOMITE w/thin shale interbeds 

4

57

58

59 100

61

62

63

64 100

66

67

68

69

71

72

73

74 100

76

77 100

78

79

81
100

84

82

83

86

87

88



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

90 603.39

95 598.39

100 593.39

105 588.39

110 583.39

115 578.39

120 573.39

Sheet  4  of  4

95.5: Bottom of boring

Grey DOLOSTONE w/ very small calcite filled fractures 88.5-95.5

Hole No. GWC-15R

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 95.5 693.39

Blows N

7.0/7.0

Form GS9901  7-26-2004

89 100

91

92

93

94

103

102

101

99

98

97

96

104

106

107

108

109

111

112

113

114

116

117

118

119



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 693.28 
Top of PVC Casing Elevation (feet, NAVDl88): 695.92





WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  D. Willis NAME
LOCATION:  Cells 1&2 RIG TYPE:    CME 550
LOGGER: L. Millet DRILLING METHODS:  HSA/HQ Rock core with water GWA-50
DATE CONSTRUCTED: 6/4/2008 - 8:00 am

Locking Hinged Top Padlock

1/4-inch Weep Hole TOP OF RISER 2.4
2" Threaded Riser Cap

Pea Gravel in annular space
4-ft x 4-ft x 4" concrete pad

GROUND SURFACE 0.00

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 20 bags @ 1.3 cf/bag = 26 cf
PLACEMENT:  Tremie

All drill equipment steam-cleaned
between borings RISER CASING

DIA:  2-inch
TYPE:  ASTM-NSF Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 78.00
ANNULAR SEAL
TYPE:  3/8-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 81.50
FILTER PACK
TYPE:  DSI Sand - 1A (20/30 grain size) 
Drillers Services, Inc.
AMOUNT: 1.75 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water
PRE-PACK FILTER SAND: DSI - 1A

BOTTOM OF RISER / TOP OF SCREEN 84.03
SCREEN
DIA: 2-inch
TYPE: ASTM-NSF Sch 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 94.03

BOTTOM OF CASING 94.33

HOLE DIA: 10.5"

DEPTH ELEVATION

 FEET     FT,NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 728.74 
Top of PVC Casing Elevation (feet, NAVD88): 731.21



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0

1

2

3

4

5 7

6

7

8

9

10 7 .

11

12

13

14

15 7 .

16

17

18

19

20 7 .

21

22

23

24 .

6/4/2008

5/28/2008

RQD

S-4 19.5-21 197-8-11

166-8-8S-3 14.5-16

4.5-6 17

Material Description, Classification and Remarks Comments

NO. U.D. SAMPLES

TOTAL % REC.

  DRILLING METHOD

  CASING SIZE

HSA/HQ rock core with water

6/2/2008

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 550

15

GWA-50Hole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

93.5

Sheet  1  of  4

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

Sample 
No.

LENGTH CORE SIZE

L. Millet

QUANTITY  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER D. Willis

MIX

Form GS9901  7-26-2004

4-7-10

Blows

Standard Penetration Test

From To N

Dark red CLAY, dry, stiff, with light gray mottling

Dark red CLAY, dry, stiff, occassional pockets of light 

S-1

orange silt, occassional coarse sand grains

pebbles
Dark red CLAY, dry, stiff, with orange and white 

S-2 9.5-11 5-10-14 24

occassional pebbles
Orange and dark red silty CLAY, dry, stiff, 

62.5 666.24 15 hours
  WATER TABLE DEPTH ELEV.                                               TIME AFTER COMP.

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 728.74 
Top of PVC Casing Elevation (feet, NAVD88): 731.21



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25

26

27

28

29

30 6

31

32

33

34

35

36

37

38

39

40 Same as above

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

occassional pebbles

S-9 44.5-46 20

S-8 4-4-4 8

S-7 187-7-11

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 93.5

Light tan and white silty CLAY, dry, stiff, with

Form GS9901  7-26-2004

S-5 176-8-924.5-26

6-12-13 25

3-4-549.5-51S-10

54.5-56S-11

9

5-10-10

6-9-10 19

Hole No. GWA-50

Sheet  2  of  4

occassional pebbles

Dark red and white silty CLAY, dry, crumbly,
occassional tan mottling

Light tan and orange silty CLAY, moist, with

Tan and light brown clayey SILT, moist, some white
mottling, occassional coarse sand grains

Orange SILT, moist, softer, degraded and intact 
gravel and cobbles

29.5-31

34.5-36

39.5-41

Orange and brown clayey SILT, moist, firm,
occassional dark brown mottling, degraded white
cobbles

S-6



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78 Auger refusal - 78.2

79

80

81

82

83

84

85

86

87

88
Form GS9901  7-26-2004

1.7/10.0

Plant Bowen Dry Gypsum Storage Facility 93.5

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

S-13 64.5-66 5-8-12 20

S-14 69.5-71 9-12-12 24

Hole No. GWA-50

S-12 59.5-61 3-4-5 9

S-15 74.5-76 50/1 R

78.5-88.5

Orange clayey SILT, saturated, soft, with dark red,

and chert cobbles and gravel
white, and dark brown mottling, carbonate

Chert cobble in bottom of spoon

fractures filled with sand and clay, iron
staining, rock is fossiliferous and pitted

Tan and orange chert and carbonate, with fractures,

Same as above, with chert

Same as above

Sheet  3  of  4



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90

91

92

93

93.5 Bottom of boring

Same as above

Hole No. GWA-50

Sheet  4  of  4

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 93.5

Blows N

0.8/5.088.5-93.5

Form GS9901  7-26-2004



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  Plant Bowen Dry Gypsum DRILLING CO.: SCS WELL
Storage Facility DRILLER:  D. Willis NAME
LOCATION:  Cells 1&2 RIG TYPE:    CME 550
LOGGER: L. Millet DRILLING METHODS:  HSA/HQ Rock core with water GWA-50R
DATE CONSTRUCTED: 6/10/2008 - 9:00 am

Locking Hinged Top Padlock

1/4-inch Weep Hole TOP OF RISER 2. 0
2" Threaded Riser Cap

Pea Gravel in annular space
4-ft x 4-ft x 4" concrete pad

GROUND SURFACE 0.00

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

Well Development:  Pump/surge until
clear. BACKFILL MATERIAL

TYPE:  Portland Cement Grout
AMOUNT: 26 bags @ 1.3 cf/bag = 34 cf

All drill equipment steam-cleaned PLACEMENT:  Tremie
between borings

RISER CASING
DIA:  2-inch
TYPE:  ASTM-NSF Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 1 .00
ANNULAR SEAL
TYPE:  3/8-inch coated bentonite pellets
5-gal buckets
AMOUNT:  1 bucket
PLACEMENT:  Tremie

TOP OF FILTER PACK 1 .00
FILTER PACK
TYPE:  DSI Sand - 1A (20/30 grain size) 
Drillers Services, Inc.
AMOUNT:  3.5 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water
PRE-PACK FILTER SAND: DSI - 1A

BOTTOM OF RISER / TOP OF SCREEN 128.18
SCREEN
DIA: 2-inch
TYPE: ASTM-NSF Sch 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 138.18

BOTTOM OF CASING 138.48

HOLE DIA: 7.5"

DEPTH ELEVATION

 FEET      FT,NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 727.87 
Top of PVC Casing Elevation (feet, NAVD88): 730.37



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

S-1

28

and tan mottling
S-2 9.5-11 8-14-20 34

Dark red silty CLAY, dry, hard, with gravel and brown

tan mottling

carbonate pebbles

mottling

Dark red clayey SILT, dry, hard, with gravel

Dark red silty CLAY, dry, hard, with gravel, orange

Red silty CLAY, dry, hard, with gravel, occassional

NBlows

Standard Penetration Test

From To

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER D. Willis

Sample 
No.

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

L. Millet

COORDINATES   N

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

GWA-50RHole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

142.9

Sheet  1  of  5

6/5/2008

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 550

18  DRILLING METHOD

  CASING SIZE

HSA/HQ rock core with water

7.5" OD

NO. U.D. SAMPLES

TOTAL % REC.

QUANTITY MIX

Material Description, Classification and Remarks Comments

364.5-6 10-14-22

298-13-16S-3 14.5-16

7-12-16S-4 19.5-21

6/4/2008

RQD

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 727.87 
Top of PVC Casing Elevation (feet, NAVD88): 730.37



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25

26

27

28

29

30

31

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

orange mottling

S-6 29.5-31

Orange and white silty CLAY, dry, firm, with pebbles 39.5-41

Pink and tan clayey SILT, dry, with trace sand, 

Tan and white silty CLAY, moist, plastic, some dark

occassional white mottling, cobbles

Same as above

Tan and orange silty CLAY, moist, plastic, 

and gravel

degraded carbonate cobbles

Pink and white silty CLAY, moist, firm, with degraded
carbonate pebbles

Hole No. GWA-50R

Sheet  2  of  5

11

16

5-5-3

7-8-3

34.5-36

54.5-56S-11

49.5-51 4-5-11S-10

29

24.5-26 10-8-10

15-16-13

S-5 18

Form GS9901  7-26-2004

Plant Bowen Dry Gypsum Storage Facility 142.9

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

S-7 426-21-21

S-8 6-25-14 39

8

Orange and white silty CLAY, moist, hard, with
sand and gravel

S-9 44.5-46



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60

61

62

63

64

65

66

67

68

69

70
mottling

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

occassional white mottling, gravel

Orange clayey SILT, moist, firm, with chert and
carbonate pebbles, saturated last 3"

Light tan silty CLAY, moist, firm, with chert and
carbonate gravel

Sheet  3  of  5

Tan and orange clayey SILT, moist, plastic, with
chert sand and pebbles

White and light tan clayey SILT, moist, firm, orange

Light orange and tan silty CLAY, moist, plastic,

and brown mottling

Orange clayey SILT, moist, firm, occassional black

79.5-81 4-6-7 13S-16

S-15 74.5-76 4-7-16 23

S-12 59.5-61 6-9-7 16

Hole No. GWA-50R

S-14 69.5-71 3-5-8 13

S-13 64.5-66 3-7-9 16

Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 142.9

Blows NMaterial Description, Classification and Remarks

S-17 84.5-86 7-7-24 31

Form GS9901  7-26-2004



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

Auger refusal - 92.0

White fossiliferous carbonate gravel and cobbles,
gray chert with pink veining and non-directional
fractures

No recovery

Form GS9901  7-26-2004

1.3/10.0117-127

0.2/10.0

Plant Bowen Dry Gypsum Storage Facility 142.9

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

0.0/5.0

97-107

1.5/10.0

Hole No. GWA-50R

S-18 89.5-91 4-4-10 14

92-97

107-117

Tan clayey SILT, moist, firm, with chert gravel

Tan carbonate as above

Sheet  4  of  5

Same as above



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

140

141

142

143
142.9 - Bottom of boring

144

145

146

147

148

149

150

151

152

153

Sheet  5  of 

Same as above

Same as above 127-137

Hole No. GWC-5 R

5

1.4/10.0

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen Dry Gypsum Storage Facility 142.9

Blows N

137-142.9 1.5/6.7

Form GS9901  7-26-2004



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: SCS Civil Field Services WELL

DRILLER:  Milam NAME
LOCATION: Cells 3 and 4 RIG TYPE:   CME 550
LOGGER: D. Brooks DRILLING METHODS:  Hollow stem/ HQ rock core GWC-16R
DATE CONSTRUCTED: 12/13/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 7

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 135 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 70.00 6
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT:  2.5 bags
PLACEMENT:  Tremie, Wash with water

TOP OF FILTER PACK 82.90 64
FILTER PACK
TYPE:  DSI Sand #1A 
Drillers Services, Inc.
AMOUNT: 2 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 84.70 6
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 94.70 6
Flush-threaded end cap

BOTTOM OF CASING 95.00 63

HOLE DIA: 6.25"/4.25"

TOP OF RISER 2.82 73
1/4-inch Vent 2" Threaded Riser Cap

   DEPTH ELEVATION  

    FEET         FT, NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 727.77 
Top of PVC Casing Elevation (feet, NAVD88): 730.59



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 4

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 72 . 7

1

2

3

4

5 72 . 7

6

7

8

9

10 71 . 7

11

12

13

14

15 71 . 7

16

17

18

19

20 70 . 7

21

22

23

24

CLAY, Silty, Sandy; damp; red; fine grained with chert
fragments

CLAY, Sandy; reddish yellow; damp; very fine to fine
grained

SAND, Silty; damp; reddish yellow; very fine to fine 
grained

CLAY, Sandy; orange; damp; contains fine grained sand
and chert fragments

SAA with pieces of limestone

SAND, Clayey; red; dry; fine grained with chert fragments

From To NBlows

Standard Penetration Test

D. Brooks D. Brooks 12/13/2011
TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER S. Milam
Sample 

No.

BEARING SCS CFS

NO. SAMPLES

DATE TAKEN

NANA

90

WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZE57'

  LOCATION

GWC-16RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 1
95' 

NA

20
72

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

CASING SIZE 6.25"
Hollow Stem/ HQ Rock Core

NA
NO. U.D. SAMPLES

4.25" TOTAL % REC.

Material Description, Classification and Remarks Comments

SAND, Silty; brown; dry; very fine to fine grained

12/13/2011

12/9/2011

72' 656' 

RQD

QUANTITY

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 727.77 
Top of PVC Casing Elevation (feet, NAVD88): 730.59



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 70 . 7

26

27

28

29

30 69 . 7

31

32

33

34

35 69 . 7

36

37

38

39

40 68 . 7

41

42

43

44

45 68 . 7

46

47

48

49

50 67 . 7

51

52

53

54

55 67 . 7

56

SAA with less sand

CLAY, Silty, with Sand; orange; damp; very fine to fine
grained with pieces of chert and blue grey dolomite

CLAY, Sandy; reddish yellow; damp; very fine to fine
grained with pieces of chert

Hole No. GWC-16R

Plant Bowen CCB Disposal Facility Cells 3 and 4 95' 72 . 7

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60 66 . 7

61

62

63

64

65 66 . 7

66

67

68

69

70 65 . 7

71

72

73

74

75 65 . 7

76

77

78

79

80 64 . 7

81

82

83

84

85 64 . 7

86

87

88

Dolomite; blue grey; hard; slighlty weathered

Dolomite; blue grey; hard; slightly weathered; contains 
multiple small horizontal iron stained fractures

Dolomite; blue grey; hard; slightly weathered

Clay filled void from 59' to 66.4'

Clay filled void from 67.1' to 74.4' 

Dolomite; blue grey; hard; slightly weathered

Hole No. GWC-16R

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

6 inch steel casing 
to 57' bgsAuger refusal at 57' bgs

Plant Bowen CCB Disposal Facility Cells 3 and 4 95' 72

Blows N



DRILLING LOG
GEOLOGICAL SERVICES Sheet 4 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 63 . 7

91

92

93

94

95 63 . 7

96

97

98

99

100 62 . 7

101

102

103

104

105 62 . 7

106

107

108

109

110 6 . 7

111

112

113

114

115 61 . 7

116

117

118

119

120 60 . 7

BOH @ 95' bgs

Dolomite; blue grey; hard; slightly weathered;
multiple horizontal fractures show iron staining and
some solutioning along fracture faces

N

Form GS9901  8-19-2008

Hole No. GWC-16R

72 . 7

Sample 
No.

Standard Penetration Test

From To BlowsMaterial Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 95'



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: SCS Civil Field Services WELL

DRILLER:  Milam NAME
LOCATION: Cells 3 and 4 RIG TYPE:   CME 550
LOGGER: D. Brooks DRILLING METHODS:  Hollow stem/ HQ rock core GWC-17R
DATE CONSTRUCTED: 12/8/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 730.

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 120 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 64.00 666.
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT:  2.5 bags
PLACEMENT:  Tremie, Wash with water

TOP OF FILTER PACK 77.50 65 .
FILTER PACK
TYPE:  DSI Sand #1A 
Drillers Services, Inc.
AMOUNT: 2.5 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 79.20 65 .
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 89.20 64 .
Flush-threaded end cap

BOTTOM OF CASING 89.50 64

HOLE DIA: 6.25"/4.25"

TOP OF RISER 3.35 733. 7
1/4-inch Vent 2" Threaded Riser Cap

  DEPTH     ELEVATION   

  FEET      FT, NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 730.02 
Top of PVC Casing Elevation (feet, NAVDl88): 733.37



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 4

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 730.

1

2

3

4

5 725

6

7

8

9

10 720.

11

12

13

14

15 715.

16

17

18

19

20 710.

21

22

23

24 706.

CLAY; yellowish brown; moist; soft; slightly plastic

CLAY, sandy; yellowish brown; dry; fine grained sand 
sand with chert fragments

white chert fragments

From To NBlows

Standard Penetration Test

S. Bearce D. Brooks 12/8/2011

Form GS9901  8-19-2008

TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER S. Milam
Sample 

No.

BEARING SCS CFS

NO. SAMPLES

DATE TAKEN

NANA

90

WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZE30.7'

  LOCATION

GWC-17RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 15060
89.5' bgs

NA

2072829.
730.

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

CASING SIZE 6.25"
Hollow Stem/ HQ Rock Core

NA
NO. U.D. SAMPLES

4.25" TOTAL % REC.

Material Description, Classification and Remarks Comments

SAND, Silty; brown; dry; very fine to fine grained with

12/8/2011

11/21/2011

70' 660' 

RQD

QUANTITY

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 730.02 
Top of PVC Casing Elevation (feet, NAVDl88): 733.37



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 705.

26

27

28

29

30 700.

31

32

33

34

35 695.

36

37

38

39

40 690.

41

42

43

44

45 685.

46

47

48

49

50 680.

51

52

53

54

55 675.

56

DOLOMITE; blue grey; hard; fresh; some small horizontal
fractures with iron staining

DOLOMITE; blue grey; micritic; small near vertical fracture
with iron stained faces

CLAY; yellowish brown; moist; soft; slightly plastic

Auger refusal at 30.7' bgs

SAA

3" bed of white chert, HCl-

Hole No. GWC-17R

6 inch steel casing
to 30.7' bgs

Plant Bowen CCB Disposal Facility Cells 3 and 4 89.5' 730.

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 673.

58

59

60 670.

61

62

63

64

65 665.

66

67

68

69

70 660.

71

72

73

74

75 655.

76

77

78

79

80 650.

81

82

83

84

85 645.

86

87

88 642.

DOLOMITE; blue grey; hard; fresh; some horizontal
fractures with iron staining; some solutioning along faces

SAA

DOLOMITE; blue grey; hard; fresh

Hole No. GWC-17R

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 89.5' 730.

Blows N

Form GS9901  8-19-2008



DRILLING LOG
GEOLOGICAL SERVICES Sheet 4 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 640.

91

92

93

94

95 635.

96

97

98

99

100 630.

101

102

103

104

105 625

106

107

108

109

110 620.

111

112

113

114

115 615.

116

117

118

119

120 610.

Material Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 89.5

Hole No. GWC-17R

Form GS9901  8-19-2008

730.

N

Sample 
No.

Standard Penetration Test

From To Blows

DOLOMITE; blue grey; hard; fresh; some horizontal
fractures with iron staining; some solutioning along 
faces

BOH @ 89.5' bgs



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic
LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-18
DATE CONSTRUCTED: 6/6/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 71

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/ Grout Slurry
AMOUNT: 135 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 60.40 658.
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT:  2 bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 64.90 654.
FILTER PACK
TYPE:  DSI Sand #1A
Drillers Services, Inc.
AMOUNT: 6 bags; 50 lbs/bag
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 67.70 65 .
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF CASING 77.00 64

HOLE DIA: 6"

TOP OF RISER 2.96 721.
1/4-inch Vent 2" Threaded Riser Cap

BOTTOM OF SCREEN 76.70 642.
Flush-threaded end cap

  DEPTH  ELEVATION  

    FEET        FT, NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 718.92 
Top of PVC Casing Elevation (feet, NAVD88): 721.88



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 3

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 71

1

2

3

4

6

7

8

9

10 70

11

12

13

14

15 70

16

17

18

19

20 69 .

21

22

23

24 69

SAND; silty; brownish yellow; moist

SAND; silty; yellow; damp

CHERT; gravel; black

SAA; yellow-brown; dry

CLAY; sandy; red; dry; fine

SILT; white; very fine

SAND; silty; reddish brown

CLAY, sandy; red; dry; very fine

Top Soil

From To NBlows

Standard Penetration Test

C. Sellers D. Brooks 6/6/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

  LOCATION

GWC-18Hole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 1506306.
77

NA

20729
71

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

Material Description, Classification and Remarks Comments

6/6/2011

6/6/2011

RQD

QUANTITY

5 71 2

71.3' 647.62

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 718.92 
Top of PVC Casing Elevation (feet, NAVD88): 721.88



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 3

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 69 .

26

27

28

29

30 68 .

31

32

33

34

35 68 .

36

37

38

39

40 67 .

41

42

43

44

45 67 .

46

47

48

49

50 66 .

51

52

53

54

55 66 .

56

SAA; chert gravel

SAND; silty; dolostone gravel

SAA

SAA; with black banding; moist

SAND; silty; yellow-brown; very fine; moist; had some
red and brown mixed throughout

CLAY; reddish brown; wet

Hole No. GWC-18

Plant Bowen CCB Disposal Facility Cells 3 and 4 77.0' 71

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 3

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 66 .

58

59

60 65

61

62

63

64

65 65 .

66

67

68

69

70 64 .

71

72

73

74

75 64

76

77

78

79

82

83

84

85 63 .

86

87

88 63 .

BOH @ 77.0' bgs

saturated
Gravel; chert and dolostone; silty sand; yellowish brown;

Chert gravel; wet

Hole No. GWC-18

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

6 inch steel casing 
to 57' bgs

Plant Bowen CCB Disposal Facility Cells 3 and 4 77.0' 71

Blows N

Form GS9901  8-19-2008

80 63 92

81



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic
LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-18R
DATE CONSTRUCTED 6/2/2011

Locking Hinged Top

TOP OF RISER 2.80 721.
1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

4-ft x 4-ft concrete pad

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 180 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

BOTTOM OF SCREEN 137.20 581.
Flush-threaded end cap

BOTTOM OF CASING 137.50 581.

HOLE DIA: 6"

GROUND SURFACE 0.00 71 . 7

BOTTOM OF RISER / TOP OF SCREEN 127.20 591.
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

TOP OF FILTER PACK 127.00 59 . 7
FILTER PACK
TYPE:  DSI Sand #1A  
Drillers Services, Inc.
AMOUNT: 5 bags; 50 lbs/bag
PLACEMENT:  Wash with water

TOP OF SEAL 84.00 63 . 7
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT:  11 bags
PLACEMENT:  Wash with water

DEPTH ELEVATION

 FEET       FT,NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 718.97 
Top of PVC Casing Elevation (feet, NAVD88): 721.76



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 5

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 71 .

1

2

3

4

5 71

6

7

8

9

10 70 .

11

12

13

14

15 70 .

16

17

18

19

20 69 .

21

22

23

24 69

6/2/2011

6/2/2011

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWC-18RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 1506301.
137.5

NA

20729
71

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

6" TOTAL % REC.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

C. Sellers D. Brooks 6/2/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. From To NBlows

Top Soil

SILT; white; very fine

SAND; silty; reddish brown

CLAY, sandy; red; dry; very fine

CLAY; sandy; red; dry; fine

SAND; silty; yellow; damp

CHERT; gravel; black

SAA; yellow-brown; dry

SAND; silty; brownish yellow; moist

71.4' 647.57

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 718.97 
Top of PVC Casing Elevation (feet, NAVD88): 721.76



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 69 .

26

27

28

29

30 68

31

32

33

34

35 68 .

36

37

38

39

40

41

67 .

42

43

44

45 67 .

46

47

48

49

50 66

51

52

53

54

55 66 .

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 137.5' 71 .

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Hole No. GWC-18R

SAND; silty; yellow-brown; very fine; moist; had some
red and brown mixed throughout

CLAY; reddish brown; wet

SAA; with black banding; moist

SAA

SAA; chert gravel

SAND; silty; dolostone gravel



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 66

58

59

60 65 .

61

62

63

64

65 65 .

66

67

68

69

70 64 .

71

72

73

74

75 64 .

76

77

78

79

80 63

81

82

83

84

85 63 .

86

87

88 63
Form GS9901  8-19-2008

Plant Bowen CCB Disposal Facility Cells 3 and 4 137.5' 71

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWC-18R

SAA; wet

Chert Gravel; black; with dry cobbles

SAND; silty; yellowish brown; damp

SILT; sandy; brownish yellow; with dolostone gravel

SAND; silty; yellowish white; dry

Dolostone; blue gray; slightly weathered



DRILLING LOG
GEOLOGICAL SERVICES Sheet 5 of 5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

121

122

59

123

124

125 59 .

126

127

128

129

130 58 .

131

132

133

134

135 58

136

137

138

139

140 57 .

141

142

143

144

145 57 .

146

147

148

149

150 56 .

151

152 56 .

Dolostone; heavily fractured, gravel sized fragments

BOH @ 137.5' bgs

Dolostone; blue gray; slightly weathered

N

Form GS9901  8-19-2008

Hole No. GWC-18R

71 .

Material Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility 137.5

Sample 
No.

Standard Penetration Test

From To Blows



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE: Rotosonic 
LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-19R
DATE CONSTRUCTED: 6/7/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 225 gal 

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 119.40 60 .
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT:  2 bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 122.50 60 .
FILTER PACK
TYPE:  DSI Sand #1A
Drillers Services, Inc.
AMOUNT: 5.5 bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 133.70 5 .
SCREEN
DIA: 2-inch inner/3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 143.70 5 .
Flush-threaded end cap

BOTTOM OF CASING 144.00 579.

HOLE DIA: 6"

  DEPTH     ELEVATION  

  FEET          FT, NAVD88

GROUND SURFACE 0.00 723.

TOP OF RISER 3.18 726.
1/4-inch Vent 2" Threaded Riser Cap

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 723.13 
Top of PVC Casing Elevation (feet, NAVDl88): 726.31



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 5

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 723.

1

2

3

4

5 718.

6

7

8

9

10 713.

11

12

13

14

15 708.

16

17

18

19

20 703.

21

22

23

24 699.

6/8/2011

6/7/2011

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWC-19RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 1506395.
144.0'

NA

2073158.
723.

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Roto Sonic

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

C. Sellers D. Brooks 6/8/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. From To NBlows

Top Soil

Chert; white; weathered; dry

CLAY; brownish red; dry

CLAY; sandy; light brown; trace chert gravel

SAA; yellowish orange

CLAY; silty; light brown; damp

SAND; silty; fine-grained; chert gravel; throughout; 
yellowish orange to light brown

75.25' 647.88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 723.13 
Top of PVC Casing Elevation (feet, NAVDl88): 726.31



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 698.

26

27

28

29

30 693.

31

32

33

34

35 688.

36

37

38

39

40 683.

41

42

43

44

45 678.

46

47

48

49

50 673.

51

52

53

54

55
668.

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 144' 723.

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Form GS9901  8-19-2008

Hole No. GWC-19R

SAND; silty; light brown; fine-grained; damp

trace sand @ 35'

CLAY; silty; yellowish orange; chert gravel; damp

SAA; saturated

Chert; very fractured

CLAY; silty; yellowish orange; some chert gravel; damp



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 666.

58

59

60 663.

61

62

63

64

65 658.

66

67

68

69

70 653.

71

72

73

74

75 648.

76

78

79

80 643.

81

82

83

85

86

87

88 635.
Form GS9901  8-19-2008

Plant Bowen CCB Disposal Facility Cells 3 and 4 144' 723.

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWC-19R

sand; silty; light tan; very fine-grained

SAND; silty; coarse chert gravel; saturated

No recovery; evidence of sand

Void; no recovery

Dolostone; blue gray; fractured

Dolostone and chert gravel; heavily  fractured

77 646.13

84 639.13



DRILLING LOG
GEOLOGICAL SERVICES Sheet 4 of 5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 633.

91

92

93

94

95 628.

96

97

98

99

100 623.

101

102

103

104

105 618.

106

107

108

109

110 613.

111

112

113

114

115 608.

116

117

118

119

120 603.

Material Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 144'

Sample 
No.

Standard Penetration Test

From To Blows

Hole No. GWC-19R

723.

Form GS9901  8-19-2008

N

SAA

Dolostone; chert gravel; fractured

Void; no recovery

Dolostone; blue gray; heavily fractured

Void; mud filled

Dolostone; blue gray; heavily fractured

Void; mud filled



DRILLING LOG
GEOLOGICAL SERVICES Sheet 5 of  5

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

121 602.

122

123

124

125 598.

126

127

128

129

130 593.

131

132

133

134

135 588.

136

137

138

139

140 583.

141

142

143

144

145 578.

146

147

148

149

150 573.

151

152 571.

BOH @ 144' bgs

Dolostone; blue gray; heavily fractured

Void; gravel filled

Dolostone; blue gray; heavily fractured

N

Form GS9901  8-19-2008

Hole No. GWC-19R

723

Material Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility 144.0'

Sample 
No.

Standard Penetration Test

From To Blows



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic
LOGGER: Sellers/Dyer DRILLING METHODS:  Rotosonic GWC-20R
DATE CONSTRUCTED: 6/9/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 7

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 120 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

HOLE DIA: 6"

TOP OF SEAL 67.00 65 .6
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT: 3 bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 72.00 64 6
FILTER PACK
TYPE:  DSI Sand #1A 
Drillers Services, Inc.
AMOUNT: 6 bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 74.00 64 .6
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 84.00 63 .6
Flush-threaded end cap

BOTTOM OF CASING 84.30 63 .3

TOP OF RISER 2.96 72 . 9
1/4-inch Vent 2" Threaded Riser Cap

DEPTH  ELEVATION

  FEET       FT,NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 717.63 
Top of PVC Casing Elevation (feet, NAVDl88): 720.59



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 3

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 71 .

1

2

3

4

5 71

6

7

8

9

10 70 .

11

12

13

14

15 70 .

16

17

18

19

20 69 .

21

22

23

24 69 .

6/8/2011

6/8/2011

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWC-20RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 150660
100.0'

NA

207348
71 .

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

6" TOTAL % REC.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

Sellers/Dyer D. Brooks 6/8/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. From To NBlows

Top Soil

CLAY; sandy; light brown; med-grained; 

SAA

SAA

CLAY; silty; yellowish orange

84.3' 633.33

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 717.63 
Top of PVC Casing Elevation (feet, NAVDl88): 720.59



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 3

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 69 .

26

27

28

29

30 68

31

32

33

34

35 68 .

36

37

38

39

40 67 .

41

42

43

44

45 67 .

46

47

48

49

50 66 .

51

52

53

54

55 66 .

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 100.0' 71 .

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Hole No. GWC-20R

SILT; sandy; chert gravel throughout; yellow; damp

SILT; sandy; trace clays; med-grained sand; yellowish 
orange

SILT; clayey; 20% chert gravel; some med-grained sand

Void @ 52' to 67'

Dolostone @ 47.5'; blue gray; red staining; very fractured



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 3

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 66

58

59

60 65 .

61

62

63

64

65 65 .

66

67

68

69

70 64 .

71

72

73

74

75 64 .

76

77

78

79

80 63 .

81

82

83

84

85 63 .

86

87

88 6 .
Form GS9901  8-19-2008

Plant Bowen CCB Disposal Facility Cells 3 and 4 100.0' 71 .

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWC-20R

Void

Dolomicrite; fine-grained; gray; contains prevalent calcine
veining in a unimodal direction; sparse oxidation staining;
weakly laminated in some individual samples

BOH @ 84.3' bgs



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: SCS Civil Field Services WELL

DRILLER:  Milam NAME
LOCATION: Cells 3 and 4 RIG TYPE:   CME 550
LOGGER: D. Brooks DRILLING METHODS:  Hollow stem/ HQ rock core GWC-21R
DATE CONSTRUCTED: 12/16/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 720. 5

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 135 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 64.00 656. 5
ANNULAR SEAL
TYPE:  50 lbs bentonite chips
AMOUNT:  2.5 bags
PLACEMENT:  Tremie, Wash with water

TOP OF FILTER PACK 77.40 643. 5
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
AMOUNT: 2.5 bags; 50 lbs/bag
PLACEMENT:  Tremie; wash with water

BOTTOM OF SCREEN 89.20 631. 5
Flush-threaded end cap

BOTTOM OF CASING 89.50 63 . 5

HOLE DIA: 6.25"/4.25"

BOTTOM OF RISER / TOP OF SCREEN 79.20 641.25
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

TOP OF RISER 2.62 723.
1/4-inch Vent 2" Threaded Riser Cap

DEPTH ELEVATION

 FEET     FT,NAVD88

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 720.45 
Top of PVC Casing Elevation (feet, NAVDl88): 723.07



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 4

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 7 0.

1

2

3

4

5 715. 5

6

7

8

9

10 710. 5

11

12

13

14

15 705. 5

16

17

18

19

20 700. 5

21

22

23

24 696. 5

SAA; with chert gravel throughout

SILT; clayey; light brown

SILT; clayey with trace sand and chert gravel; light brown

CLAY; sandy; light brown

Top Soil

From To NBlows

Standard Penetration Test

D. Brooks D. Brooks 12/16/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER Milam
Sample 

No.

BEARING SCS CFS

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZE49'

  LOCATION

GWC-21RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 150669
89.5

NA

2073784.
720. 5

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6.25"
Hollow Stem/ HQ Rock Core

NA
NO. U.D. SAMPLES

4.25" TOTAL % REC.

Material Description, Classification and Remarks Comments

12/16/2011

12/15/2011

RQD

QUANTITY

56.55' 663.9

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 720.45 
Top of PVC Casing Elevation (feet, NAVDl88): 723.07



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 695. 5

26

27

28

29

30 690. 5

31

32

33

34

35 685.

36

37

38

39

40 680. 5

41

42

43

44

45 675. 5

46

47

48

49

50 670. 5

51

52

53

54

55 665. 5

56
Dolostone; blue gray; no fractures

SAA; 10% sand

SILT; clayey; yellowish orange

SAA

Hole No. GWC-21R

Plant Bowen CCB Disposal Facility Cells 3 and 4 89.5 720. 5

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 663. 5

58

59

61

62

63

64

65 655. 5

66

67

68

69

70 650. 5

71

72

73

74

75 645. 5

76

77

78

79

80 640. 5

81

82

83

84

85 635. 5

86

87

88 632. 5

SAA

Dolostone; blue gray; fractured; slight red staining

Hole No. GWC-21R

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 89.5 720. 5

Blows N

Form GS9901  8-19-2008

60 660.45



DRILLING LOG
GEOLOGICAL SERVICES Sheet 4 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 630. 5

91

92

93

94

95 625. 5

96

97

98

99

100 620. 5

101

102

103

104

105 615. 5

106

107

108

109

110 610. 5

111

112

113

114

115 605. 5

116

117

118

119

120 600. 5

SAA

BOH @ 89.5 bgs

Form GS9901  8-19-2008

Hole No. GWC-21R

Material Description, Classification and Remarks Comments RQD

Sample 
No.

Standard Penetration Test

From To Blows

Plant Bowen CCB Disposal Facility Cells 3 and 4 89.5 720. 5

N



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL

LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic

LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-22R

DATE CONSTRUCTED: 6/14/2011

DEPTH ELEVATION

FEET FT, MSL

Locking Hinged Top

TOP OF RISER 2.60 715.41
1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

4-ft x 4-ft concrete pad

GROUND SURFACE 0.00 712.54

PROTECTIVE CASING

SIZE: 4x4-inch 

TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL

TYPE:  Portland Cement/Grout Slurry

AMOUNT: 150 gallons

RISER CASING

DIA:  2-inch

TYPE:  Schedule 40 PVC

JOINT TYPE:  Flush Threaded

TOP OF SEAL 102.00 610.54
ANNULAR SEAL

TYPE:  50 lbs bags of bentonite chips

AMOUNT: 1- 50 lbs bags

PLACEMENT:  Wash with water

TOP OF FILTER PACK 105.30 607.24
FILTER PACK

TYPE:  DSI Sand #1A 

Drillers Services, Inc.

AMOUNT: 5 bags / 50 lbs bags

PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 106.70 605.84
SCREEN

DIA: 2-inch inner/ 3.75-inch outer

TYPE: Schedule 40 PVC Prepack

OPENING WIDTH:  0.01-inch

OPENING TYPE:  Slotted

SLOT SPACING:  0.25-inch

SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 116.70 595.84
Flush-threaded end cap

BOTTOM OF CASING 117.00 595.54

HOLE DIA: 6"

User
Text Box
Log updated with revised survey certified 3/23/2021Ground Surface Elevation (feet, NAVD88): 712.54Top of PVC Casing Elevation (feet, NAVDl88): 715.41



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 4

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 71 .

1

2

3

4

5 70 .

6

7

8

9

10 70 .

11

12

13

14

15 69 .

16

17

18

19

20 69 .

21

22

23

24 68 .

6/14/2011

6/13/2011

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWC-22RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 1506717.
117'

NA

2074105.6
71 .

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

6" TOTAL % REC.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

D. Brooks D. Brooks 6/14/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. From To NBlows

SAND, Silty; brick red; dry; fine grained

SAND, Clayey; brick red; dry; fine grained with white
chert fragments

CLAY, Sandy; red and reddish yellow; damp; fine grained
sand; low plasticity

68'       644.5

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 712.54 
Top of PVC Casing Elevation (feet, NAVDl88): 715.41



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 68 .

26

27

28

29

30 68 .

31

32

33

34

35 67 .

36

37

38

39

40 67 .

41

42

43

44

45 66 .

46

47

48

49

50 66 .

51

52

53

54

55 65 .

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 117' 71 .

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Hole No. GWC-22R

CLAY, Sandy; red and reddish yellow; damp; fine grained
sand; low plasticity

SAA except fine to medium sand; moist

no plasticity

SAND, Silty; tan; moist; medium grained sand with pieces
of highly solutioned limestone

CLAY, Sandy; tan; moist; fine to medium grained sand;



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 65 .

58

59

60 65 .

61

62

63

64

65 64 .

66

67

68

69

70 64 .

71

72

73

74

76

77

78

79

80 63 .

81

82

83

84

85 62 .

86

87

88 62 .

Plant Bowen CCB Disposal Facility Cells 3 and 4 117' 71 .

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

6 inch steel casing 
to 57' bgs

1' bed of white chert

Hole No. GWC-22R

Mud filled void from 58' to 69'

DOLOMITE; blue grey; hard; slightly weathered

Void with no recovery from 70' to 85'

DOLOMITE; blue grey; hard; slightly weathered

75 637.
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  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 62 .

91

92

93

94

95 61 .

96

97

98

99

100 61 .

101

102

103

104

105 60 .

106

107

108

109

110 60 .

111

112

113

114

115 59 .

116

117

118

119

120 59 .

Material Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 117'

Sample 
No.

Standard Penetration Test

From To Blows

Hole No. GWC-22R

71 .

Form GS9901  8-19-2008

BOH @ 117' bgs

N

Void with no recovery from 88' to 103.5'

DOLOMITE; blue grey; hard; slighlty weathered;
horizontal fractures with iron staining along faces

DOLOSTONE; blue grey; hard; slightly weathered;
contains purple chert inclusions



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic
LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-23R
DATE CONSTRUCTED: 6/28/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 688.

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 45 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 18.00 670.
ANNULAR SEAL
TYPE:  50 lbs bags of bentonite chips
AMOUNT: 4 - 50 lbs bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 34.40 65 .
FILTER PACK
TYPE:  DSI Sand #1A 
Drillers Services, Inc.
AMOUNT: 4 bags / 50 lbs bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 36.70 65 .
SCREEN
DIA: 2-inch inner/3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF CASING 47.00 641.

HOLE DIA: 6"

BOTTOM OF SCREEN 46.70 641.
Flush-threaded end cap

DEPTH ELEVATION

 FEET     FT,NAVD88

TOP OF RISER 2.92 69 .
1/4-inch Vent 2" Threaded Riser Cap

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 688.02 
Top of PVC Casing Elevation (feet, NAVDl88): 690.94



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 2

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0

1

2

3

4

5 683.

6

7

8

9

10 678.

11

12

13

14

15 673.

16

17

18

19

20 668.

21

22

23

24 664.

6/28/2011

6/28/2011

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWC-23RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 150670
47.0'

NA

207444
688.

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

C. Sellers D. Brooks 6/28/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. From To NBlows

Top Soil

CLAY; silty;reddish brown

Chert; white; dry

SILT; clayey; brown; trace chert gravel

dolostone; some chert; dry

CLAY; silty; reddish brown; chert gravel throughout

33.35' 654.67

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 688.02 
Top of PVC Casing Elevation (feet, NAVDl88): 690.94
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  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 663.

26

27

28

29

30 658.

31

32

33

34

35 653.

36

37

38

39

40 648.

41

42

44

45 643.

46

47

48

49

50 638.

51

52

53

54

55 633.

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 47.0' 688.

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Hole No. GWC-23R

Dolostone; blue gray; very little fractrures red staining at
28'

SAA

BOH @ 47.0' bgs

Dolostone; blue gray; very fractured; red staining 

43 645.02



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE: Rototsonic 
LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-24R
DATE CONSTRUCTED: 6/21/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 67

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 90 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 10.00 66 .
ANNULAR SEAL
TYPE:  50 lbs bags of bentonite chips
AMOUNT: 8 - 50 lbs bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 24.80 64 .
FILTER PACK
TYPE:  DSI Sand #1A
Drillers Services, Inc.
AMOUNT: 5 bags / 50 lbs bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 26.70 647.
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 36.70 637.
Flush-threaded end cap

BOTTOM OF CASING 37.00 63 .

HOLE DIA: 6"

DEPTH ELEVATION

 FEET      FT,NAVD88

TOP OF RISER 2.81 676.
1/4-inch Vent 2" Threaded Riser Cap

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 673.76 
Top of PVC Casing Elevation (feet, NAVDl88): 676.57



DRILLING LOG
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  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 67 .

1

2

3

4

5 66 .

6

7

8

9

10 66 .

11

12

13

14

15 65 .

16

17

18

19

20 65 .

21

22

23

24 6 .

Dolostone; blue gray; very fracture; minimal staining 

Chert gravel; with silty clay; trace dolostone pieces

Dolostone; blue gray; dry

SAA

SAND; silty; red; more silt; 10% clay

SAND; silty; brownish red; very fine grained

Top Soil

From To NBlows

Standard Penetration Test

C. Sellers D. Brooks 6/21/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

  LOCATION

GWC-24RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 150669
37.0'

NA

207480
67 .

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

Material Description, Classification and Remarks Comments

6/21/2011

6/20/2011

RQD

QUANTITY

23.24' 650.52

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 673.76 
Top of PVC Casing Elevation (feet, NAVDl88): 676.57



DRILLING LOG
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  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 6

26

27

28

29

30 64 .

31

33

34

35 63 .

36

37

38

39

40 63 .

41

42

43

44

45 62 .

46

47

48

49

50 62 .

51

52

53

54

55 61 .

56

BOH @ 37.0' bgs

Dolostone and Chert gravel; red staining on the dolostone

Hole No. GWC-24R

Plant Bowen CCB Disposal Facility Cells 3 and 4 37.0' 67 .

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

32 641.76



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic
LOGGER: C. Sellers DRILLING METHODS:  Rotosonic GWC-25R
DATE CONSTRUCTED: 6/21/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad
GROUND SURFACE 0.00 67

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 100 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 75.00 59 .
ANNULAR SEAL
TYPE:  50 lbs bags of bentonite chips
AMOUNT: 3 - 50 lbs bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 84.80 58 .
FILTER PACK
TYPE:  DSI Sand #1A
Drillers Services, Inc.
AMOUNT: 5.5 bags / 50 lbs bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 86.70 58 .
SCREEN
DIA: 2-inch inner/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 96.70 5 .
Flush-threaded end cap

BOTTOM OF CASING 97.00 .

HOLE DIA: 6"

DEPTH ELEVATION

 FEET       FT,NAVD88

TOP OF RISER 2.83 676.
1/4-inch Vent 2" Threaded Riser Cap

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 673.59 
Top of PVC Casing Elevation (feet, NAVD88): 676.42



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 4

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 67 .

1

2

3

4

5 66 .

6

7

8

9

10 66

11

12

13

14

15 65 .

16

17

18

19

20 65 .

21

22

23

24 6 .

SAND;with chert gravel; brownish yellow; medium 
grained; wet

Chert gravel; well rounded

SILT; sandy; medium grained sand; some chert gravel;
light brown

SILT; trace sand; very micacous; yellowish orange

SILT; clayey; light brown; trace sand; fine; dry

Top Soil

From To NBlows

Standard Penetration Test

C. Sellers D. Brooks 6/21/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

  LOCATION

GWC-25RHole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 150649
97.0'

NA

20
67

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

Material Description, Classification and Remarks Comments

6/21/2011

6/21/2011

RQD

QUANTITY

22.62' 650.97

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 673.59 
Top of PVC Casing Elevation (feet, NAVD88): 676.42
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  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 64 .

26

27

28

29

30 64 .

31

32

33

34

35 63 .

36

37

38

39

40 63 .

41

42

43

44

45 62 .

46

47

48

49

50 62 .

51

52

53

54

55 61 .

56

SAA

SAA

Dolostone; cherty; blue gray; heavy red staining; very
fractured;

Dolostone and chert gravel mixed

Hole No. GWC-25R

Plant Bowen CCB Disposal Facility Cells 3 and 4 97.0' 67

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD
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  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 61 .

58

59

60 61 .

61

62

63

64

65 60 .

66

67

68

69

70 60 .

71

72

73

74

75 59 .

76

78

79

80 59 .

81

82

83

84

85 58 .

86

87

88 58 .

Dolostone; blue gray; very fracture; heavy red staining

Clay filled void from 83' to 84'

Dolostone; blue gray

VOID; clay filled with dolostone gravel and trace sand

SAA

Hole No. GWC-25R

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 97.0' 67

Blows N

Form GS9901  8-19-2008

77 596.59
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  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 58 .

91

92

93

94

95 57 .

96

97

98

99

100 57 .

101

102

103

104

105 56 .

106

107

108

109

110 56 .

111

112

113

114

115 55 .

116

117

118

119

120 55 .

BOH @ 97' bgs

Dolostone; blue gray; heavy red staining; with coarse
angular sand

N

Form GS9901  8-19-2008

Hole No. GWC-25R

67

Sample 
No.

Standard Penetration Test

From To BlowsMaterial Description, Classification and Remarks Comments RQD

Plant Bowen CCB Disposal Facility Cells 3 and 4 97.0'

575.59



WELL INSTALLATION RECORD 

JOB NAME Plant Bowen Cells 3 & 4 PROJECT NO. 6122-16-0287 

WELL NUMBER GWA-36A INSTALLATION DATE 3/18/2022 

LOCATION*  NORTH: 1505026.95 EAST: 2073357.46              GROUND ELEV: 680.63 feet NAVD88 

WOOD FIELD REPRESENTATIVE T. Parker DRILLER/ CONTRACTOR C. Franklin/Cascade 

GRANULAR BACKFILL MATERIAL 20/40 mesh Silica Filter Sand DRILLING TECHNIQUE Rotosonic 

SCREEN MATERIAL 2-inch I.D. Flush Joint Slotted PVC (Sch. 40) BOREHOLE DIAMETER ± 6 inch 

SLOT SIZE 0.010-inch Machine Cut REFERENCE POINT** ELEVATION* 683.75 ft NAVD88 

RISER MATERIAL 2-inch I.D. Flush joint Solid PVC (Sch. 40) LOCK TYPE/KEY CODE Master 
 

                                                                                                                

 

 

 

 

   

 
 

Notes: 
Sand –6.5 bags of 20/40 mesh sand for prepack & screen interval 
Bentonite – 3 buckets 3/8” uncoated pellets for bentonite seal above the 
sand filter pack; 7 bags of 3/8” chips added to bring level up to water 
table 
Grout – 2 bags of Aqua-guard® bentonite/grout mix with ~40 gals water 
 
  Review: RNQ_________                Date: 3/27/2022______      

Well Installation Record 

GWA-36A 

LENGTH OF WELL 
STICKUP 
= 3.12 feet 

LENGTH OF SCREEN/ 
SLOTTED SECTION 
= 10 feet Section(91.83-
101.83). 9.06 feet 
slotted (92.28-101.34 
feet bgs) 

LENGTH OF SUMP & CAP 
= 0.82 feet (below last slot) 

DEPTH TO TOP OF 
BENTONITE SEAL 
=29.82 feet. (29.82 to 
84.95 ft bentonite chips to 
water table. 84.95 to 87.30 
ft bentonite pellets above 
sand pack.)  

DEPTH TO TOP OF 
GRANULAR MATERIAL 
= 87.30 feet 

TOTAL DEPTH 
OF WELL 
= 102.16 FEET LENGTH OF RISER/  

SOLID SECTION 
= 91.83 feet 

DEPTH TOP OF 
SCREEN SECTION 
= 91.83 feet 

DEPTH BOTTOM OF 
SCREEN SECTION 
= 101.83 feet 

STABILIZED WATER 
LEVEL AFTER 
DEVELOPMENT 
=28.05 FEET 

BELOW TOP OF 
WELL STICKUP 
MEASURED ON 
=3/23/2022 

CENTERING DEVICES INSTALLED 
(APPROXIMATE DEPTHS) 
= N/A 

LOCKABLE STEEL WELL COVER 
(approx. 2 ft BGS and 3 ft stickup) 

NOTE: NOT TO SCALE, ALL DEPTHS RECORDED ARE
RELATIVE TO EXISTING GROUND SURFACE AT TIME OF

INSTALLATION

GROUNDSURFACE 

GROUT

SCREEN

SUMP/CAP

GRANULAR BACKFILL

BENTONITE SEAL (Top at 29.82 
ft, Bottom at 87.30 ft) 

RISER

* Preliminary-Final location/elevation to be determined by As-Built Survey 
** Reference point is notch cut in the top of PVC casing 

BOTTOM OF WELL 

CONCRETE WELL PAD 
(4 ft X 4 ft X 4 inches) 

WELL CAP



2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

0-10

10-20

20-30

30-35

#1

(96%)

#2

(76%)

#3

(100%)

#4

(100%)

Fine grain silty CLAY, moist, mottled light brown/yellow/orange.
Low to med. plasticity with white weathered limestone
fragments (<3%), 1 to 5 mm, subangular to subrounded.

Fine grained silty CLAY, mottled light brown at top, transitioning
to mottled orange/red silty clay at 12.1 ft to 14.3 ft and then
back to mottled light yellow/orange silty clay, stiffening in lower
1 ft. Low plasticity. ~5% limestone/chert fragments and rocks, 2
to 60 mm.

Fine silty CLAY, mottled light brown to yellow/orange with some
light tan and red/orange and more clayey (28 ft - 30 ft). ~5%
weathered limestone (white) fragments and rocks, 2-20 mm,
subrounded.

Fine silty mottled CLAY, higher moisture content with high
plasticity and 25-35% weathered limestone and chert, 2-80
mm. Cobble at 35 ft.

CL

CL

CL

CL

Bentonite
grout mix

Bentonite seal
(chips
29.82-84.95 ft,
pellets
84.95-87.30 ft,
both prior to
hydration). 646

648

650

652

654

656

658

660

662

664

666

668

670

672

674

676

678

680

GWA-36A BORING LOG

PROJECT NUMBER 6122160287
PROJECT NAME Plant Bowen
CLIENT Georgia Power
ADDRESS 317 Covered Bridge Rd., Euharlee
GA

LOCATION Cells 3 & 4

DRILLING COMPANY Cascade Drilling
DRILLER Cory Franklin
RIG TYPE/METHOD Terrasonic CC150/SONIC
CASING DIA. 2-in I.D. PVC
BORING DEPTH 102.9 ft

COORDINATES N 1505026.95, E 2073357.46
COORD SYS Ga State Plane West (NAD 83)
COMPLETION Stick-up w/ protective casing
GROUND SURFACE ELEV. 680.63 ft NAVD 88
WELL TOC ELEVATION 683.75 ft NAVD 88

COMMENTS Start drilling on 3/16/2022 and complete drilling on 3/16/2022. Well construction
completed on 3/18/2022 with installation of well cover and concrete pad. Well surveyed on
3/22/2022.

LOGGED BY T. Parker
CHECKED BY R. Quinn
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Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 14 Apr 2022
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36

38

40

42

44

46

48

50

52

54

56

58

60

62

64

66

68

70

72

74

76

35-40

40-50

50-60

60-70

70-80

#4
(100%)

#5

(100%)

#6

(20%)

#7

(80%)

#8

(98%)

Fine silty mottled CLAY, higher moisture content with high
plasticity and 25-35% weathered limestone and chert, 2-80
mm. Cobble at 35 ft.

Gravelly, silty CLAY, mottled light brown and yellow, medium
stiff, slight plasticity, ~50% fine gravel/gravel/cobble mix of
weathered limestone and chert up to 140 mm (at 45.5 ft).
Moisture increased and core is wet from 49 ft to 50 ft.

Gravelly fine silty CLAY, wet, yellow/white/tan, soft with ~50%
fine gravel/ gravel/cobble. No plasticity. Angular limestone/chert
fragments throughout, fine to coarse angular chert gravel and
angular to subrounded cobble up to 140 mm. Poor recovery (2
ft out of a 10 ft run).

Gravelly fine silty CLAY, upper 4 ft mottled yellow/orange/white,
4 to 8 ft brown/orange/white. Upper 2 ft of recovered core very
wet, 2 to 8 ft recovered core is moist. ~50% fine gravel/gravel
mix of weathered limestone, dolomite and chert.

Gravelly fine silty CLAY, mottled yellow/light to dark brown. Very
soft, high plasticity. 50% gravel and cobbles up to 110 mm.
Angular dark grey/black chert 70-80 ft. Manganese lens at 79.5
ft of recovered core. Upper 1 ft very wet then moist then wet at
about 77 - 78 ft.

CL

CL

CL

CL

CL

Bentonite seal
(chips
29.82-84.95 ft,
prior to
hydration,
pellets
84.95-87.30 ft,
prior to
hydration). Top
of bentonite
seal at 27.00 ft
after hydration.

604

606

608

610

612

614

616

618

620

622

624

626

628

630

632

634

636

638

640

642

644

GWA-36A BORING LOG
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100
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108

110

112

114

116

118

80-90

90-100

100-102.9

#9

(0%)

#10

(10%)

#11

(34%)

No recovery.

Gravelly SILT yellow/light brown, wet with >50% mix of fine
gravel and gravel up to 60 mm, composed of angular chert,
minor quartz, and dolomite. Bedrock at 100.5 ft

100.0 - 100.5 ft Gravelly SILT. 100.5 - 102.9 ft Dolomite, light
gray, no fines.

Boring terminated at 102.9 feet in bedrock

ML-GM

Rock

Sand filter
pack and
pre-pack
screen

Bentonite seal
(chips
29.82-84.95 ft,
prior to
hydration,
pellets
84.95-87.30 ft,
prior to
hydration). Top
of bentonite
seal at 27.00 ft
after hydration.
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WELL INSTALLATION RECORD 

JOB NAME Plant Bowen Cells 3 & 4 PROJECT NO. 6122-16-0287 

WELL NUMBER GWA-36RA INSTALLATION DATE 7/2/2021 

LOCATION*  NORTH: 1505060.13 EAST: 2073365.45              GROUND ELEV: 682.26 feet NAVD88 

WOOD FIELD REPRESENTATIVE A. Shoredits DRILLER/ CONTRACTOR Cascade 

GRANULAR BACKFILL MATERIAL #1 Silica Filter Sand DRILLING TECHNIQUE Rotosonic 

SCREEN MATERIAL 2-inch I.D. Flush Joint Slotted PVC (Sch. 40) BOREHOLE DIAMETER ± 6 inch 

SLOT SIZE 0.010-inch Machine Cut REFERENCE POINT** ELEVATION* 685.20 ft NAVD88 

RISER MATERIAL 2-inch I.D. Flush joint Solid PVC (Sch. 40) LOCK TYPE/KEY CODE Master 
 

                                                                                                                

 

 

 

 

   

 
 

Notes: 
Sand – 2.3 bags of #1 sand for prepack & screen interval 
Bentonite – 5 buckets 3/8” coated and uncoated pellets for bedrock plug; 
7 bags of 3/8” chips added to above groundwater elevation 
Grout – 2 bags of bentonite mix with ~50 gals water 
 
  Review: RNQ_________                Date: 8/12/2021______      

Well Installation Record 

GWA-36RA 

LENGTH OF WELL 
STICKUP 
= 2.24 feet 

LENGTH OF SCREEN/ 
SLOTTED SECTION 
= 10.0 feet 

LENGTH OF SUMP & CAP 
= 0.53 feet 

DEPTH TO TOP OF 
BENTONITE SEAL 
=25 feet. (25 to 77 ft 
bentonite chips to water 
table. 77 to 96 ft bentonite 
pellets to top of bedrock.) 

DEPTH TO TOP OF 
GRANULAR MATERIAL 
= 96 feet 

TOTAL DEPTH 
OF WELL 
= 109.4 FEET LENGTH OF RISER/  

SOLID SECTION 
= 99 feet 

DEPTH TOP OF 
SCREEN SECTION 
= 99 feet 

DEPTH BOTTOM OF 
SCREEN SECTION 
= 109 feet 

STABILIZED WATER 
LEVEL AFTER 
DEVELOPMENT 
=33.78 FEET 

BELOW TOP OF 
WELL STICKUP 
MEASURED ON 
= 7/8/2021 

CENTERING DEVICES INSTALLED 
(APPROXIMATE DEPTHS) 
= N/A 

LOCKABLE STEEL WELL COVER 
(approx. 2 ft BGS and 3 ft stickup) 

NOTE: NOT TO SCALE, ALL DEPTHS RECORDED ARE
RELATIVE TO EXISTING GROUND SURFACE AT TIME OF

INSTALLATION

GROUNDSURFACE 

GROUT

SCREEN

SUMP/CAP

GRANULAR BACKFILL

BENTONITE SEAL (Top at 25 ft, 
Bottom at 96 ft) 

RISER

* Preliminary-Final location/elevation to be determined by As-Built Survey 
** Reference point is notch cut in the top of PVC casing 

BOTTOM OF WELL 

CONCRETE WELL PAD 
(4 ft X 4 ft X 4 inches) 

WELL CAP
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WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: SCS CFS WELL
LOCATION:  Cells 3 and 4 RIG TYPE:   CME 550
LOGGER: D. Brooks DRILLING METHODS:  Hollow Stem Auger GWA-37
DATE CONSTRUCTED: 9/11/2013

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad

GROUND SURFACE 0.00 70 .

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/ Grout Slurry
AMOUNT: 130 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 89.00 61 .
ANNULAR SEAL
TYPE:  50 lbs bags of bentonite chips
AMOUNT: 1 - 50 lbs bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 92.50 60 .
FILTER PACK
TYPE:  DSI Sand #1A 
Drillers Services, Inc.
AMOUNT: 6 bags / 50 lbs bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 94.20 606.
SCREEN
DIA: 2-inch inside/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 104.20 59 .
Flush-threaded end cap

BOTTOM OF CASING 104.50 59 .

HOLE DIA: 6"

DEPTH ELEVATION

FEET       FT,NAVD88

703.72
1/4-inch Vent 2" Threaded Riser Cap

TOP OF RISER 3.28

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 700.44 
Top of PVC Casing Elevation (feet, NAVDl88): 703.72



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 4

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 70 .

1

2

3

4

5 69 .

6

7

8

9

10 69 .

11

12

13

14

15 68 2

16

17

18

19

20 68 .

21

23

24 67 .

SAND, Silty; reddish brown; dry; very fine to fine 

9/11/2013

9/9/2013

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWA-37Hole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 150534
104.5'

NA

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE NA
Hollow Stem Auger

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

BEARING SCS Field Services

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

D. Brooks D. Brooks 9/11/2013

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDERDRILLER Denty
Sample 

No. From To NBlows

grained sand 

SAA except red; fine grained

SAND, Clayey; brick red; damp; very fine to fine grained

SAA except red and yellow

SAND, Silty; yellow and white; damp; fine to medium 
grained with white chert fragments

22 678.44

45' 655.44

700.44
2073069.32

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 700.44 
Top of PVC Casing Elevation (feet, NAVDl88): 703.72



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 67 .

26

27

28

29

30 67 .

31

32

33

34

35 66 .

36

37

38

39

41

42

43

44

45 65 .

46

47

48

49

50 65 .

51

52

53

54

55 64 .

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 104.5 70

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Hole No. GWA-37

CLAY, Sandy; yellow and white; damp; very fine to fine
grained sand with small grey chert fragments

SAA with grey chert increasing in content and size; moist

CLAY, Sandy with Silt; pale yellow; moist; very fine to 
fine grained sand with white chert fragments

SAND, Clayey; yellow and white; moist; fine to medium
grained

40 66 .



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57

58

59

60 64 .

61

62

63

64

65 63 .

66

67

68

69

70 63 .

71

72

73

74

75 62 .

76

77

78

79

80 62 .

81

82

83

84

85 61 .

86

87

88 61 .
Form GS9901  8-19-2008

Plant Bowen CCB Disposal Facility Cells 3 and 4 104.5 70 .

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWA-37

CLAY, Sandy with Silt; pale yellow; moist; very fine to 
fine grained sand with white chert fragments

SAA except mottled pale yellow, yellow, and brown

CLAY, Sandy; brownish yellow; wet; very soft; fine 
grained sand



DRILLING LOG
GEOLOGICAL SERVICES Sheet 4 of 4

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89

90 61 .

91
with fragments of grey chert

92

93

94

95 60 .

96

97

98

99
with fragments of grey chert

100 60 .

101

102

103

104

105 59 .

106

107

108

109

110 59 .

111

112

113

114

115 58 .

116

117

118

119

120 58 .

Plant Bowen CCB Disposal Facility Cells 3 and 4 104.5 70 .

N RQD

Sample 
No.

Standard Penetration Test

From To BlowsMaterial Description, Classification and Remarks Comments

Hole No. GWA-37

Form GS9901  8-19-2008

CLAY, Sandy; brownish yellow; wet; very soft; fine 
grained sand

SAND, Clayey; yellow and brown; wet; fine grained

CLAY, Sandy; yellow and brown; wet; fine to medium
grained sand with chert and dolomite cobbles

DOLOMITE; blue grey; hard; slightly weathered;
fractured with iron staining
BOH @ 104.5' bgs

SAND, Clayey; yellow and brown; wet; fine grained



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: Plant Bowen CCB DRILLING CO.: Boart Longyear WELL
LOCATION: Cells 3 and 4 RIG TYPE:   Rotosonic
LOGGER: D. Brooks DRILLING METHODS:  Rotosonic GWA-38
DATE CONSTRUCTED: 6/13/2011

Locking Hinged Top

1/4-inch Weep Hole

4-ft x 4-ft concrete pad

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement/Grout Slurry
AMOUNT: 130 gallons

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 49.00 664.
ANNULAR SEAL
TYPE:  50 lbs bags of bentonite chips
AMOUNT: 1 - 50 lbs bags
PLACEMENT:  Wash with water

TOP OF FILTER PACK 53.00 660.
FILTER PACK
TYPE:  DSI Sand #1A 
Drillers Services, Inc.
AMOUNT: 5.5 bags / 50 lbs bags
PLACEMENT:  Wash with water

BOTTOM OF RISER / TOP OF SCREEN 54.70 65 .
SCREEN
DIA: 2-inch inside/ 3.75-inch outer
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING:  0.25-inch
SLOT LENGTH:  1.5-inch

BOTTOM OF SCREEN 64.70 64 .
Flush-threaded end cap

BOTTOM OF CASING 65.00 648.

HOLE DIA: 6"

GROUND SURFACE 0.00 713.

DEPTH ELEVATION

 FEET      FT,NAVD88

TOP OF RISER 2.92 716.
1/4-inch Vent 2" Threaded Riser Cap

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 713.32 
Top of PVC Casing Elevation (feet, NAVDl88): 716.24



DRILLING LOG
GEOLOGICAL SERVICES Sheet 1 of 3

  SITE SURF.ELEV.

COORDINATES N E

  ANGLE CONTRACTOR

  DRILLING METHOD

Depth Elev. % Rec

0 713.

1

2

3

4

5 708.

6

7

8

9

10 703.

11

12

13

14

15 698.

16

17

18

19

20 693.

21

22

23

24 689.

6/13/2011

6/13/2011

RQD

QUANTITY

Material Description, Classification and Remarks Comments

  LOCATION

GWA-38Hole No.

Plant Bowen CCB Disposal Facility

Cells 3 and 4 1505501.
76'

NA

207283 .
713.

Continuous

1 hour

HOLE DEPTH

DRILL NO.

NA
NA

MIX

  CASING SIZE 6"
Rotosonic

NA
NO. U.D. SAMPLES

4" TOTAL % REC.

BEARING Boart Longyear

NO. SAMPLES

DATE TAKEN

NANA

90

  WATER TABLE DEPTH

NA

ELEV. TIME AFTER COMP.

LENGTH CORE SIZENA

Standard Penetration Test

D. Brooks D. Brooks 6/13/2011

Form GS9901  8-19-2008

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER Boart
Sample 

No. From To NBlows

SAND, Silty; red and yellowish red; dry; very fine to fine
grained

SAA except damp

CLAY, Silty; white to pale yellow; damp; no plasticity

CLAY, Sandy, Sitly; mottled pale yellow and brown; 
damp; no plasticity

45.15' 668.17

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 713.32 
Top of PVC Casing Elevation (feet, NAVDl88): 716.24



DRILLING LOG
GEOLOGICAL SERVICES Sheet 2 of 3

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

25 688.

26

27

28

29

30 683.

31

32

33

34

35 678.

36

37

38

39

40 673.

41

42

43

44

45 668.

46

47

48

49

50 663.

51

52

53

54

55 658.

56

Plant Bowen CCB Disposal Facility Cells 3 and 4 76' 713.

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

at 25.5 to 26.5 feet

Hole No. GWA-38

CLAY, Sandy, Sitly; mottled pale yellow and brown; 
damp; no plasticity; contained 1' bed of white chert 

CLAY, Silty, Sandy; reddish yellow, strong brown, and 
and black; moist; fine to medium grained sand with 
pieces of weakly cemented sandstone

SAA



DRILLING LOG
GEOLOGICAL SERVICES Sheet 3 of 3

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 656.

58

59

60 653.

61

62

63

64

65 648.

66

67

68

69

70 643.

71

72

73

74

75 638.

76

77

78

79

80 633.

81

82

83

84

85 628.

86

87

88 625.
Form GS9901  8-19-2008

Plant Bowen CCB Disposal Facility Cells 3 and 4 76' 713.

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWA-38

CLAY, Silty, Sandy; reddish yellow, strong brown, and 
and black; moist; fine to medium grained sand with 
pieces of weakly cemented sandstone

SAA with lenses of water bearing purple chert/ gravel

BOH @76' bgs



Silt (ML)

Elastic Silt (MH)

CONTRACTOR EQUIPMENT

BORING DEPTH GROUND WATER DEPTH:

DRILLED BY LOGGED BY CHECKED BY ANGLE BEARING

DURING COMP. DELAYED

DATE STARTED COMPLETED SURF. ELEV.

METHOD

COORDINATES:

NOTES

(Continued Next Page)

PAGE 1 OF 2

LOG OF TEST BORING

BORING GWA-51R Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 705.81 
Top of PVC Casing Elevation (feet, NAVDl88): 708.58



Elastic Silt (MH)(Con't)

Clayey Gravel (GC)

Dolostone

Standpipe:
2" OD PVC (SCH 40)

PAGE 2 OF 2

LOG OF TEST BORING

BORING GWA-51R Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Silt (ML)

Elastic Silt (MH)

CONTRACTOR EQUIPMENT

BORING DEPTH GROUND WATER DEPTH:

DRILLED BY LOGGED BY CHECKED BY ANGLE BEARING

DURING COMP. DELAYED

DATE STARTED COMPLETED SURF. ELEV.

METHOD

COORDINATES:

NOTES

(Continued Next Page)

PAGE 1 OF 2

LOG OF TEST BORING

BORING GWA-51R Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 705.81 
Top of PVC Casing Elevation (feet, NAVDl88): 708.58



Elastic Silt (MH)(Con't)

Clayey Gravel (GC)

Dolostone

 (Con't)

PAGE 2 OF 2

LOG OF TEST BORING

BORING GWA-51R Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 706.56 
Top of PVC Casing Elevation (feet, NAVDl88): 709.77





Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 706.56 
Top of PVC Casing Elevation (feet, NAVDl88): 709.77





Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 707.61 
Top of PVC Casing Elevation (feet, NAVDl88): 710.99









Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 707.61 
Top of PVC Casing Elevation (feet, NAVDl88): 710.99









Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 708.38 
Top of PVC Casing Elevation (feet, NAVDl88): 711.58











Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 708.38 
Top of PVC Casing Elevation (feet, NAVDl88): 711.58











Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 701.23 
Top of PVC Casing Elevation (feet, NAVDl88): 704.23





Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 701.23 
Top of PVC Casing Elevation (feet, NAVDl88): 704.23





Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 693.43 
Top of PVC Casing Elevation (feet, NAVDl88): 696.72







Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 693.43 
Top of PVC Casing Elevation (feet, NAVDl88): 696.72







Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 693.28 
Top of PVC Casing Elevation (feet, NAVDl88): 696.53





601.78
600.78



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 693.28 
Top of PVC Casing Elevation (feet, NAVDl88): 696.53







COORDINATES: N 1506128.38  E 2074633.08

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 689.14 
Top of PVC Casing Elevation (feet, NAVDl88): 692.17







COORDINATES: N 1506128.38  E 2074633.08

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 689.14 
Top of PVC Casing Elevation (feet, NAVDl88): 692.17







Sandy Lean Clay (CL)

Sandy Silt (ML)

Well-graded Gravelly Sand (SW)

Sandy Silt (ML)

Dolostone (COBBLES AND BOULDERS)

Sandy Silt (ML)

Dolostone (COBBLES AND BOULDERS)

Sandy Silt (ML)

Sandy Lean Clay (CL)

CONTRACTOR EQUIPMENT

BORING DEPTH GROUND WATER DEPTH:

DRILLED BY LOGGED BY CHECKED BY ANGLE BEARING

DURING COMP. DELAYED

DATE STARTED COMPLETED SURF. ELEV.

METHOD

COORDINATES:

NOTES

(Continued Next Page)

PAGE 1 OF 3

LOG OF TEST BORING

BORING GWA-39 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 731.80 
Top of PVC Casing Elevation (feet, NAVD88): 735.15



Sandy Lean Clay (CL)(Con't)

Sandy Fat Clay (CH)

Well-graded Gravelly Sand (SW)

Sandy Elastic Silt (MH)

Elastic Silt (MH)

Fat Clay (CH)

Sandy Elastic Silt (MH)

(Continued Next Page)

PAGE 2 OF 3

LOG OF TEST BORING

BORING GWA-39 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Sandy Elastic Silt (MH)(Con't)

Standpipe:
2" OD PVC (SCH 40)

PAGE 3 OF 3

LOG OF TEST BORING

BORING GWA-39 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Sandy Lean Clay (CL)

Sandy Silt (ML)

Well-graded Gravelly Sand (SW)

Sandy Silt (ML)

Dolostone (COBBLES AND BOULDERS)

Sandy Silt (ML)

Dolostone (COBBLES AND BOULDERS)

Sandy Silt (ML)

Sandy Lean Clay (CL)

CONTRACTOR EQUIPMENT

BORING DEPTH GROUND WATER DEPTH:

DRILLED BY LOGGED BY CHECKED BY ANGLE BEARING

DURING COMP. DELAYED

DATE STARTED COMPLETED SURF. ELEV.

METHOD

COORDINATES:

NOTES

(Continued Next Page)

PAGE 1 OF 3

LOG OF TEST BORING

BORING GWA-39 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 731.80 
Top of PVC Casing Elevation (feet, NAVD88): 735.15



Sandy Lean Clay (CL)(Con't)

Sandy Fat Clay (CH)

Well-graded Gravelly Sand (SW)

Sandy Elastic Silt (MH)

Elastic Silt (MH)

Fat Clay (CH)

Sandy Elastic Silt (MH)

 (Con't)

(Continued Next Page)

PAGE 2 OF 3

LOG OF TEST BORING

BORING GWA-39 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Sandy Elastic Silt (MH)(Con't)
 (Con't)

PAGE 3 OF 3

LOG OF TEST BORING

BORING GWA-39 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 729.57 
Top of PVC Casing Elevation (feet, NAVD88): 732.62









WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  CCB Disposal DRILLING CO.: Boart Longyear WELL

DRILLER:  Boart NAME
LOCATION:  Cells 9 and 10 RIG TYPE:   Rotosonic
LOGGER: D Brooks DRILLING METHODS:  RotoSonic GWA-40
DATE CONSTRUCT 6/7/2011

DEPTH ELEVATION

FEET FT, MSL

Locking Hinged Top

TOP OF RISER 2.84 731.77

1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

2-ft x 2-ft concrete pad
GROUND SURFACE 0.00 728.93

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement Grout

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 133.20 595.73
ANNULAR SEAL
TYPE:  Bentonite chips
PLACEMENT:  Tremie

TOP OF FILTER PACK 137.70 591.23
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 139.90 589.03
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted

BOTTOM OF SCREEN 149.90 579.03
Flush-threaded end cap

BOTTOM OF CASING 150.20 578.73

HOLE DIA: 6"



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 728.93 
Top of PVC Casing Elevation (feet, NAVDl88): 731.77









7

738.91

PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

ANNULAR SEAL

FILTER PACK

SCREEN

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 738.91 
Top of PVC Casing Elevation (feet, NAVDl88): 742.35



Page 1

PLANT BOWEN 
Optical Teleview

Magnetic North and 3D Image 
GWA-41

Pipe Joint (12.5')



Page 2

Pipe Joint (22.5')



Page 3

Pipe Joint (32.5')



Page 4

Pipe Joint (42.5')



Page 5

Pipe Joint (52.5')



Page 6

Pipe Joint (62.5')



Page 7

water level: 79.69'

Pipe Joint (72.5')



Page 8

Start of Screen

Pipe Joint (82.5')

Pipe Joint (92.5')



Page 9

BOH:
102.54'



Page 1



Page 2



733

731

726

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 738.91 
Top of PVC Casing Elevation (feet, NAVDl88): 742.35





NOT APPLICABLE:

PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

TOP OF SEAL 95.06 642.89
ANNULAR SEAL
TYPE: Hole Plug 3/8" 

TOP OF FILTER PACK 100.56 637.39
FILTER PACK
TYPE:  DSI Sand - 2A (20/30) 

BOTTOM OF RISER / TOP OF SCREEN 102.76 635.19
SCREEN
DIA: 2-inch 10ft U-Pack
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING: 0.25-inch
SLOT LENGTH:  

BOTTOM OF SCREEN 112.76 625.19
Flush-threaded end cap

BOTTOM OF CASING 113.06 624.89

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 737.95 
Top of PVC Casing Elevation (feet, NAVDl88): 743.08



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 737.95 
Top of PVC Casing Elevation (feet, NAVDl88): 743.08







NOT APPLICABLE:

PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

TOP OF SEAL 64.56 669.89
ANNULAR SEAL
TYPE: Hole Plug 3/8" 

TOP OF FILTER PACK 69.56 664.89
FILTER PACK
TYPE: DSI Sand - 2A (20/30) 

BOTTOM OF RISER / TOP OF SCREEN 71.76 662.69
SCREEN
DIA: 2-inch 10ft U-Pack
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING: 0.25-inch
SLOT LENGTH:  

BOTTOM OF SCREEN 81.76 652.69
Flush-threaded end cap

BOTTOM OF CASING 82.06 652.39

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 734.45 
Top of PVC Casing Elevation (feet, NAVDl88): 738.05



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 734.45 
Top of PVC Casing Elevation (feet, NAVDl88): 738.05







Page 1



Page 2



Page 3



Page 4



Page 5



Page 6



Page 7



Page 8



Page 1



Page 2



NOT APPLICABLE:

PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

TOP OF RISER 3.33 710.94
1/4-inch Vent 2" Threaded Riser Cap
1/4-inch Weep Hole
2-ft x 2-ft concrete pad

TOP OF SEAL 75.90 631.71
ANNULAR SEAL
TYPE: Hole Plug 3/8" 

TOP OF FILTER PACK 77.90 629.71
FILTER PACK
TYPE:  DSI Sand - 2A (20/30) 

BOTTOM OF RISER / TOP OF SCREEN 79.90 627.71
SCREEN
DIA: 2-inch 10ft U-Pack
TYPE: Schedule 40 PVC
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted
SLOT SPACING: 0.25-inch
SLOT LENGTH:  

BOTTOM OF SCREEN 89.90 617.71
Flush-threaded end cap

BOTTOM OF CASING 90.20 617.41

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 707.61 
Top of PVC Casing Elevation (feet, NAVDl88): 710.94



BORING GWA-43

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 707.61 
Top of PVC Casing Elevation (feet, NAVD88): 710.94



BORING GWA-43



BORING GWA-43



WELL CONSTRUCTION LOG Southern Company Generation
PROJECT: CCB Disposal DRILLING Boart Longyear WELL

DRILLER:  Boart NAME

LOCATION: Bowen RIG TYPE:RotoSonic

LOGGER: D. Brooks DRILLING METHODS:  RotoSonic GWA-43R

DATE CONSTRUCTED: 5/24/2011

DEPTH ELEVATION

NOT APPLICABLE: FEET FT,

Locking Hinged Top

TOP OF RISER

1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

2-ft x 2-ft concrete pad

GROUND SURFACE

PROTECTIVE CASING

SIZE: 4x4-inch

TYPE: Anodized Aluminium

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL

TYPE: Portland Cement

AMOUNT: 

RISER CASING

DIA:  2-inch

TYPE: Schedule 40 PVC

JOINT TYPE: Flush Threaded

TOP OF SEAL

ANNULAR SEAL

TYPE:  Hole Plug 3/8" 

Bentonite Pellets

AMOUNT:  2 bags

PLACEMENT:  Free fall

TOP OF FILTER PACK

FILTER PACK

TYPE:  DSI Sand - 2A (20/30) 

AMOUNT: 7 bags

PLACEMENT Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN

SCREEN

DIA: 2-inch 10ft U-Pack

TYPE: Schedule 40 PVC

OPENING WIDTH:  0.01-inch

OPENING TYPE:  Slotted

SLOT SPACING: 0.25-inch

SLOT LENGTH:  

BOTTOM OF SCREEN

Flush-threaded end cap

BOTTOM OF CASING

HOLE DIA: 6"

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 707.80 
Top of PVC Casing Elevation (feet, NAVD88): 711.19



667.8

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 707.80 
Top of PVC Casing Elevation (feet, NAVD88): 711.19







WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  CCB Disposal DRILLING CO.: Boart Longyear WELL

DRILLER:  Boart NAME
LOCATION:  Cells 9 and 10 RIG TYPE:   Rotosonic
LOGGER: D Brooks DRILLING METHODS:  RotoSonic GWC-44
DATE CONSTRUCT 6/9/2011

DEPTH ELEVATION

FEET FT, MSL

Locking Hinged Top

TOP OF RISER 2.74 712.89

1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

2-ft x 2-ft concrete pad
GROUND SURFACE 0.00 710.15

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement Grout

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 68.73 641.42
ANNULAR SEAL
TYPE:  Bentonite chips
PLACEMENT:  Tremie

TOP OF FILTER PACK 70.73 639.42
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 72.93 637.22
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted

BOTTOM OF SCREEN 82.93 627.22
Flush-threaded end cap

BOTTOM OF CASING 83.23 626.92

HOLE DIA: 6"



DRILLING LOG
GEOLOGICAL SERVICES

CLAYEY SILT (18 - 24 FT)

slighlty damp.

SILTY SAND  (0 - 8 FT)

Plant Bowen 86

chert; poorly cemented; slighlty damp.

SANDY SILT (8 -18 FT)

Hole No. GWC-44

58.55' 654.34

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 710.15 
Top of PVC Casing Elevation (feet, NAVDl88): 712.89



DRILLING LOG
GEOLOGICAL SERVICES

Plant Bowen 86

CLAYEY SILT (24 - 56 FT)

GWC-44



DRILLING LOG
GEOLOGICAL SERVICES

Plant Bowen 86

SILTY CLAY (56 - 67 FT)

SILT ( 67 - 74 FT)

SANDY GRAVEL

Hole No. GWC-44



DRILLING LOG
GEOLOGICAL SERVICES

Plant Bowen 86

SANDY GRAVEL (74 - 86 FT)

Hole No. GWC-44



PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

ANNULAR SEAL

FILTER PACK

SCREEN

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 698.41 
Top of PVC Casing Elevation (feet, NAVDl88): 701.53



DRILLING LOG
GEOLOGICAL SERVICES

Plant Bowen Dry Gypsum Storage Facility 64.3

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 698.41 
Top of PVC Casing Elevation (feet, NAVDl88): 701.53



DRILLING LOG
GEOLOGICAL SERVICES

Plant Bowen Dry Gypsum Storage Facility 64.3



DRILLING LOG
GEOLOGICAL SERVICES

Plant Bowen Dry Gypsum Storage Facility 64.3



PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

ANNULAR SEAL

FILTER PACK

SCREEN

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 699.00 
Top of PVC Casing Elevation (feet, NAVDl88): 702.02



DRILLING LOG
GEOLOGICAL SERVICES

  SITE

E

  ANGLE CONTRACTOR

Depth Elev. % Rec

0 699.

1

2

3

4 100

5 694.

6

7

8

9 100

10 689.

11

12

13

14 100

15 684.

16

17

18

19 100

20 679.

21

22

23

24 675.

S-1

Red CLAY, dry, hard, some silt, occasional carbonate
pebbles

and occasional roots

carbonate pebbles
Red silty CLAY, dry, firm, small to medium chert & 

Red silty CLAY, dry, firm, some coarse sand grains

Red silty CLAY, dry, firm, tan mottling, small pebbles  

Form GS9901  7-26-2004

  TYPE GROUT DRILLING START DATE

DRILLING COMP. DATEAPPROVEDRECORDER  DRILLER

Standard Penetration Test

From To NBlows

BEARING SCS

NO. SAMPLES

DATE TAKEN

0 0

  LOCATION

  WATER TABLE DEPTH ELEV. TIME AFTER COMP.

LENGTH CORE SIZE

GWC-45RHole No.

Plant Bowen Dry Gypsum Storage Facility

Cells 1 & 2

129.2

Sheet  1  of  5

COORDINATES   N

HOLE DEPTH SURF.ELEV.

DRILL NO.

0

CME 75

17

Material Description, Classification and Remarks Comments

  DRILLING METHOD

  CASING SIZE

HSA/HQ rock core with water NO. U.D. SAMPLES

TOTAL % REC.

5/17/2007S. Denty

Sample 
No.

L. Millet

73-3-44.5-6

S-2 9.5-11.0 104-4-6

5-6-9 15S-3 14.5-16.0

S-4 286-11-1719.5-21.0

5/17/2007

RQD

QUANTITY MIX

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 699.00 
Top of PVC Casing Elevation (feet, NAVDl88): 702.02



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

100
25 674.

26

27

28

29 100

30 669.

31

32

33

34 100

35 664.

36

37

38

39 100

40 659.

41

42

43

44 100

45 654.

46

47

48

49 100

50 649.

51

52

53

54 100

55 644.

56 643.

Tan clayey SILT, moist, moderately firm to moderately
soft, black and dark red mottling

Tan clayey SILT, moist, moderately soft, degraded 
carbonate cobbles, black mottling , some sand

Orangish tan CLAY, moist, firm, chert and carbonate
sand and pebbles, black and light brown mottling

Orange and light tan CLAY, dry, firm, black mottling,
occasional carbonate pebbles, some silt.

Tan silty CLAY, moist, firm, small degraded carbonate
pebbles and coarse sand

Brown and orange silty CLAY, dry, firm, degraded
carbonated pebbles and cobbles

Hole No. GWC-45R

Sheet  2  of  5

15

49.5-51

54.5-56S-11

44.5-46 5-7-9 16

S-6 29.5-31.0 195-7-12

S-5 5-7-11 1824.5-26.0

Form GS9901  7-26-2004

S-10 2-3-4

8-7-8

7

699.

Material Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To Blows N RQD

Plant Bowen Dry Gypsum Storage Facility 129.2

Dark red & tan silty CLAY, dry, firm, occasional chert 
pebbles

9S-7 3-4-534.5-36.0

S-8 1239.5-41.0 5-5-7

S-9



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

57 642.

58

59 50

60 639.

61

62

63

64 50

65 634.

66

67

68

69
10

70 629.

71

72

73

74

75 624.

76 0

77

78

79

80 619.

81 30

82

83

84

85 614.

86 5

87

88 611.

Same as above

Sheet  3  of  5

60.8: Core through 8" boulder

No recovery

Tan silty CLAY, soft, saturated

Tan clayey SILT, w/ sand, saturated, soft, carbonate
cobble in bottom of spoon 

grained w/ pebbles and gravel
Tan silty SAND, saturated, loose, medium-coarse

Tan clayey SILT, saturated, soft, some black & 
orange mottling

S-16 79.5-81 3-3-4 7

S-12

Hole No. GWC-45R

R

S-15 74.5-76 3-3-4 7

S-14 69.5-71 2-3-4

Plant Bowen Dry Gypsum Storage Facility 129.2 699.46

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

7

59.5-61 8-50-1

S-13 64.5-66 3-1-4 5

S-17 84.5-86 9-11-12 23

Form GS9901  7-26-2004



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

89 610.

90

91

92

93

94

95 604.

96

97

98

99

100 599.

101

102

103

104

105 594.

106

107

108

109

110 589.

111

112

113

114

115 584.

116

117

118

119

120 579.
Form GS9901  7-26-2004

Plant Bowen Dry Gypsum Storage Facility 129.2 699.

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Hole No. GWC-45R

95.1: Start coring
Grey DOLOSTONE, some banding. Some fine fractures

96.7-102.2: Cavity

filled w/ white mineralization.

102.5-105.1: Cavity

Sheet  4  of  5

119.5-122.5: Cavity

Same as above



DRILLING LOG
GEOLOGICAL SERVICES

  SITE TOTAL DEPTH SURF.ELEV.

Depth Elev. % Rec

121 578.

122

123

124

125 574.

126

127

128

129

130 569.

131

132

133

134

135 564.

136

137

138

140 559.

141

142

143

144

145 554.

146

147

148

149

150 549.

151

152

153 546.

Sheet  5  of 

129.2: Bottom of boring

124.1-129.2: Cavity

Hole No. GWC-45R

5

Plant Bowen Dry Gypsum Storage Facility 129.2 699.46

Blows NMaterial Description, Classification and Remarks Comments

Sample 
No.

Standard Penetration Test

From To RQD

Form GS9901  7-26-2004



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 687.94 
Top of PVC Casing Elevation (feet, NAVDl88): 690.49



PROTECTIVE CASING

BACKFILL MATERIAL

RISER CASING

ANNULAR SEAL

FILTER PACK

SCREEN

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 687.44 
Top of PVC Casing Elevation (feet, NAVDl88): 690.86
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Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 687.44 
Top of PVC Casing Elevation (feet, NAVDl88): 690.86
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Page 1

PLANT BOWEN 
Optical Teleview

Magnetic North and 3D Image 
GWA-47

Pipe Joint (7.6')



Page 2

Pipe Joint (17.6')



Page 3

Pipe Joint (27.6')

Pipe Joint (37.6')



Page 4

Pipe Joint (47.6')

Water Level :42.29'



Page 5

Pipe Joint (37.6')Start of Screen

Borehole inundated
with dark material
growing on sidewalls.
In order to view bettter
exposure and light 
were turned up.



Page 6

BOH:
67.33'
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Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 687.71 
Top of PVC Casing Elevation (feet, NAVDl88): 691.13





WELL CONSTRUCTION LOG Southern Company Generation
PROJECT:  CCB Disposal DRILLING CO.: Boart Longyear WELL

DRILLER:  Boart NAME
LOCATION:  Cells 9 and 10 RIG TYPE:   Rotosonic
LOGGER: G Dyer DRILLING METHODS:  RotoSonic GWC-48
DATE CONSTRUCT 6/8/2011

DEPTH ELEVATION

FEET FT, MSL

Locking Hinged Top

TOP OF RISER 2.13 688.33

1/4-inch Vent 2" Threaded Riser Cap

1/4-inch Weep Hole

2-ft x 2-ft concrete pad
GROUND SURFACE 0.00 686.20

PROTECTIVE CASING
SIZE: 4x4-inch 
TYPE:  Anodized Aluminum

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL
TYPE:  Portland Cement Grout

RISER CASING
DIA:  2-inch
TYPE:  Schedule 40 PVC
JOINT TYPE:  Flush Threaded

TOP OF SEAL 38.00 648.20
ANNULAR SEAL
TYPE:  Bentonite chips
PLACEMENT:  Tremie

TOP OF FILTER PACK 41.50 644.70
FILTER PACK
TYPE:  DSI Sand - 1A (20/30) 
Drillers Services, Inc.
PLACEMENT:  Tremie; wash with water

BOTTOM OF RISER / TOP OF SCREEN 43.50 642.70
SCREEN
DIA: 2-inch
TYPE: Schedule 40 PVC Prepack
OPENING WIDTH:  0.01-inch
OPENING TYPE:  Slotted

BOTTOM OF SCREEN 53.50 632.70
Flush-threaded end cap

BOTTOM OF CASING 54.00 632.20

HOLE DIA: 6"



DRILLING LOG
GEOLOGICAL SERVICES

GGRAVELLY SAND ( 16 - 22 FT)

CLAYEY SILT (8 - 16 FT)

GWC-48

Plant Bowen 57'

CLAYEY SILT (0 - 3 FT)

SILTY SAND (3 - 8 FT)

686.20 FT
2072851.71

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 686.20 
Top of PVC Casing Elevation (feet, NAVDl88): 688.33



DRILLING LOG
GEOLOGICAL SERVICES

SILT (46 - 50 FT)

CLAYEY SILT (50 - 56 FT)

GWC-48

Plant Bowen 57'



Sandy Silt (ML)

Dolostone (COBBLES AND BOULDERS)

Silt (ML)

Elastic Silt (MH)

CONTRACTOR EQUIPMENT

BORING DEPTH GROUND WATER DEPTH:

DRILLED BY LOGGED BY CHECKED BY ANGLE BEARING

DURING COMP. DELAYED

DATE STARTED COMPLETED SURF. ELEV.

METHOD

COORDINATES:

NOTES

(Continued Next Page)

PAGE 1 OF 3

LOG OF TEST BORING

BORING GWC-49 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 706.12 
Top of PVC Casing Elevation (feet, NAVDl88): 709.11



Elastic Silt (MH)(Con't)

Sandy Lean Clay (CL)

Standpipe:
2" OD PVC (SCH 40)

(Continued Next Page)

PAGE 2 OF 3

LOG OF TEST BORING

BORING GWC-49 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Sandy Lean Clay (CL)(Con't)

PAGE 3 OF 3

LOG OF TEST BORING

BORING GWC-49 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Sandy Silt (ML)

Dolostone (COBBLES AND BOULDERS)

Silt (ML)

Elastic Silt (MH)

CONTRACTOR EQUIPMENT

BORING DEPTH GROUND WATER DEPTH:

DRILLED BY LOGGED BY CHECKED BY ANGLE BEARING

DURING COMP. DELAYED

DATE STARTED COMPLETED SURF. ELEV.

METHOD

COORDINATES:

NOTES

(Continued Next Page)

PAGE 1 OF 3

LOG OF TEST BORING

BORING GWC-49 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING

Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 706.12 
Top of PVC Casing Elevation (feet, NAVDl88): 709.11



Elastic Silt (MH)(Con't)

Sandy Lean Clay (CL)

 (Con't)

(Continued Next Page)

PAGE 2 OF 3

LOG OF TEST BORING

BORING GWC-49 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Sandy Lean Clay (CL)(Con't)  (Con't)

PAGE 3 OF 3

LOG OF TEST BORING

BORING GWC-49 Z

GPC633179

PROJECT

LOCATION
SOUTHERN COMPANY SERVICES, INC.
EARTH SCIENCE AND ENVIRONMENTAL ENGINEERING



Log updated with revised survey certified 3/23/2021 
Ground Surface Elevation (feet, NAVD88): 706.24 
Top of PVC Casing Elevation (feet, NAVDl88): 709.56







Groundwater Monitoring Plan 
Georgia Power Company  Plant Bowen CCR Landfill 

September 2022  WSP USA Project No. 6122160287 
 

 

ATTACHMENT A2 
 

WELL DRILLING CONTRACTOR PROOF OF BONDING 
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Southern CompanV Services,
30 Ivan Allen Jr. Boulevard NW

/
Atlanta, Georgia 30308

SOUTHERNtS
COMPANY

May 8,2013

Mr. Tony McCook
Georgia Geologic Survey
19 Martin Luther King Jr. Dr. SW
Room 400
Atlanta, GA 30334

Re: Performance Bond for Water Well Contractors and Drillers
Safeco Bond #4993 104

Dear Mr. McCook:

Attached is the original signed Continuation Certificate for the above referenced bond on
behalf of Southern Company Services, Inc. This certificate keeps this bond in force until
June 30, 2014.

Please let me know if you need additional assistance.

Sincerely,

,7LHLtLL /nitLi
Clementine Broaders
Risk Management Associate
cbbroade@southemco.com
404-506-0701

/cb

Enclosure

cc: Sarah Roberts



(3 CONTINUATION
CERTIFICATE

SAFECO Insurance Company of America , Surety upon

a certain Bond No. 4993104

dated effective June 30, 1937
(MONTH-DAY-YEAR)

on behalf of Southern Company Services, Inc.
(PRINCIPAL)

and in favor of Georgia - Dept. of Natural Resources

(OBLISEE)

does hereby continue said bond in force for the further period

beginning on June 30, 2013

(MONTH-DAY-YEAR)

and ending on June 30, 2014

(MONTH-DAY-YEAR)

Amount of bond $10,000.00

Description of bond Water Well Contractors & Drillers

Premium: $100.00

PROVIDED: That this continuation certificate does not create a new obligation and is executed upon the express condition and provision
that the Surety’s liability under said bond and this and all Continuation Certificates issued in connection therewith shall not be cumulative
and that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaults
committed during the period (regardless of the number of years) said bond had been and shall be in force, shall not in any event exceed the
amount of said bond as hereinbefore set forth.

Signed and dated on May 03, 2013
(MONTH-DAY-YEAR)

SAFECO Insurance Company of America

By - C
D-Ann ICleidosty, Attorney-In-Fact

5-0157/GEEF 11199



THIS POWER OFAHORNEY IS NOT’ ID UNLESS IT IS PRINTED ON RED BACKC-’UND.
This Power of Attorney limits the acts of those narn rein, and they have no authority to bind the Company OXCE he manner and to the extent herein stated.

Certiricate No. 5634691

First National Insurance Company of America
General insurance Company of America
Safeco insurance Company of America

POWER OF ATTORNEY
KNOWN ALL PERSONS BY THESE PRESENTS: Thai First National insurance Company of America, General Insurance Company of America, and Safeco Insurance Company of
AiT&&a are corporations duly organized under the laws of the Slate of New HampsFre (besein collectively cafed the tompanies’), pursuant to and by authoilty herein set forth, does
hereby name, censutute andappoinl. Chaun M. Wilson; 0-Ann Kleidosty; Gary D. Eklund; Sylvia M. Ogle; Tracey D. Watson: William C. Moody

all of the ally of Atlanta . slate of GA
and deliver, for and on its behalf as surely and as its act and deed, any and a undartakings, bonds, recognizances and other surely obigations, in pursuance of these presents and
shall be as binding upon the Companies as ii Way have been duly signed by the president and attested by the secretary of the Companies in their own proper persons.

IN WITNESS WHEREOF, this Power of Attorney has been subscribed by an authorized officer or official of the Companies and the corporate seals of the Companies have been affixed
thereto this 31st day of October , 2012

,-“:;.

—
First Nabenal Insurance Company of Amenca

- :‘

:‘
1 r — - General Insurance Company ofknenca

— - Safeco Insurance Company of Amenca In
‘c j7*- c:n%7

By:

_____________________

GregoryW. Davenport, Assistant Secretary
.0

STATE OF WASHINGTON ss
COUNW OF KING

On this day of October . QjJ before me personally appeared Gregory W. Davenport, who acknowledged himself to be the Assistant Secretary of First National
Insurance Company of America, General Insurance Company of America, and Safeco Insurance Company of America, and thai he, as such, being authorized so lb do, execute the
foregoing instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. W

1._s

IN WITNESS WHEREOF, t have hereunto subscribed my name and affixed my notadat seat at Seattle, Washington, on the day and year first above written.

kM. .. t6-’
•j.

7’ 0
By: bEA La__.

rurul.
RD Riley, Notaryjblic in

Os
a-in

This Power of Attomey is made and executed pursuant to and by authority of the following By-law and Authorizations of First National Insurance Company of America, General .!
Insurance Company of America, and Safeco Insurance Company of America, which are now in full force and effect reading as follows:

ARTICLE IV — OFFICERS — Section 12, Power of Attorney, Any officer or other official of the Corporation authorized for that purpose in writing by the Chairman or the President, and >
subject to such limitation as the Chairman or the President may prescribe, shall appoint such attomeys-in-faci, as may be necessary to act in behalf of the Corporation to make, execute,
seal, acknowledge and deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. Such attorneys-in-fact, subject to the limitations set forth in their =
respective powers ol attorney, shall have full power to bind the Corporaton by their signatuse and executed, such instruments shall be as bThding as if signed by the President and .0
attested to by the Secretary. Any power or authority granted to any representative or attomey-in-fact under the provisions of this artide may be revoked at any time by the Board, the 0
Chairman, the President or by the officer or officers granthig such power or authority.

Certificate of Designation — The President of the Company, acting ptrsuart to the Bylaws of the company, autho&es Gregory W. Davenport, Assistant Secretary to appoint such
auonaeys-th-fact as may be necessary to act on behalf of We Company to make, execute, seal, acknowledge and de:iver as surety any and all undertakings, bonds, recognizances and
other surely obligations. o —

Authorization — By unanimous consent of the Company’s Board of Directors, the Company consents that facsimile or mechanically reproduced signature of any assistant secretary H —

of the Company, wherever appearing L’pon a cettilled copy of any power of attorney issued by the Company in connection with surety bonds, shall be valid and biding upon
the Company with the same force and effect as though manually affixed.

I, David M. Carey, the undersigned, Assistant Secretary, of First National Insurance Company of kr,erica, General Insurance Company of America, and Safeco insurance Company of
Amejica do hereby ceriJy that the original power of attorney of which the foregoing is a Ml, true and cvrect copy of the Power of Attorney executed by said Compaales, is in hit force and
effect and has not been revcked.

IN TESTIMONY WHEREOF.) have hereunto set my hand and affixed the seals of said Companies thisf., day of f(’\ GiN .2011.

I/\ f*/ By

_____________

11)28 )I —( 192D ).; David M Carey Assistant Secrelary
ty%

p”.

POA-FNICA, GIcA& SICA
LMS_12874_o41012 -3 Company

34 ol 250



Sauthern Company Services, Inc.
30 Ivan Allen Jr Boule’ NW
Atlanta, Georgia 3030% /

SOUTHERNSS
COMPANY

April 20, 2012

Mr. Tony McCook
Georgia Geologic Survey
19 Martin Luther King Jr. Dr. SW
Room 400
Atlanta, GA 30334

Re: Performance Bond for Water Well Contractors and Drillers
Safeco Bond #4993 104

Dear Mr. McCook:

Attached is the original signed Continuation Certificate for the above referenced bond on
behalf of Southern Company Services, Inc. This certificate keeps this bond in force until
June 30, 2013.

Please let me know if you need additional assistance.

Sincerely,

/4nidli&’ Lgddw
Clementine Broaders
Risk Management Associate
cbbroade @southernco.com
404-506-0701

/cb

Enclosure

cc: Stacy Sprayberry, SCS



CONTINUATION

Q CERTIFICATE

SAFECO Insurance Company of America , Surety upon

a certain Bond No. 4993104

dated effective June 30, 1987
(MONTH-DAY-YEAR)

on behalf of Southern Company Services, Inc.
(PRINCIPAL)

and in favor of Georgia - Dept. of Natural Resources

(OBLIGEE)

does hereby continue said bond in force for the further period

beginning on June 30, 2012

(MONTH-DAY-YEAR)

and ending on June 30, 2013

(MONTH-DAY-YEAR)

Amount of bond $10,000.00

Description of bond Water Well Contractors & Drillers

Premium: $100.00

PROVIDED: That this continuation certificate does not create a new obligation and is executed upon the express condition and provision
that the Surety’s liability under said bond and this and all Continuation Certificates issued in connection therewith shall not be cumulative
and that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaults
committed during the period (regardless of the number of years) said bond had been and shall be in force, shall not in any event exceed the
amount of said bond as hereinbefore set forth.

Signed and dated on April 11,2012
(MONTH-DAY-YEAR)

SAFE Insurance Company of America

By -

D-Aui Kleidosty, Attorney-In-Fact }

6-0157/GEEF 11/99



ThIS POWER OF ATTORNEY IS NOT VALID UNLESS IT IS PRINTED ON RED BACKGROUND. 5193485
This Po-ver of Attorney limits the a’ 1 those named herein, and they have no authority4 ‘d the Company except in the manner and to the extent
herein stated.

SAFECO INSURANCE COMPANY OF AMERICA
SEATTLE, WASHINGTON
POWER OF ATTORNEY

KNOW ALL PERSONS BY THESE PRESENTS: That Safeco Insurance Company of America (the ‘Company”), a WashIngton stock insurance company,
pursuant to and by authority of the By-law and Authorization hereinafter set forth, does hereby name, constitute and appoint GARY D. EKLUND,
CHAUN M. WILSON, MICHAEL F. YADACH, NORMANDY SUTTON, WILLIAM G. MOODY, D-ANN KLEIDOSW, TRACEY D. WATSON, SYLVIA M. OGLE, ALL OF ThE
CITY OF ATLANTA, STATE OF GEORGIA

each individually if there be more than one named, its true and awful attorney-in-fact to make, execute, seal, acknowledge and deliver, for and on its behalf as
surety and as its act and deed, any and all undertakings, bonds, recognizances and other surety obligations in the penal sum not exceeding
iWO HuNDRED FIFTY MILLION AND DO/Ia DOLLARS (5 250,000,000.0 ) each, and the execution of such undertakings,
bonds, recognizances and other surety obfgaflons, Wi pursuance of these presents, thall be as binding upon the Company as if they had been duly signed by the
preedent and attested by the secretary of the Company in dick owfl proper persons.

That this power is made and executed pursuant to and by authority of the following By-law and Authorization:

ARTICLE IV-Officers: Section 12. Power of Attorney.
Any officer or other official of the Corporation authorized for that purpose in wriling by the Chairman or the President, and subject to such limitations
as the Chairman or the President may prescribe, shall appoint such attorneys-in-fact, as may be necessary to act in behalf of the Corporation to make,
execute, seal, acknowledge and deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. Such attorneys-in-

a fact, subject to the limitations set forth in their respective powers of attorney, shall have full power to bind the Corporation by their signature and
- executed, such instruments shall be as binding as if signed by the president and attested by the secretary.

,
By the following instrument the chairman or the president has authorized the officer or other official named therein to appoint attomeys-in-fact:

€ Pursuant to Article IV, Section 12 of the By-laws, David M. Carey, Assistant Secretary of Safeco Insurance Company of America, is authorized to
Di appoint such attorneys-in-fact as may be necessary to act in behalf of the Corporation to make, execute, seal, acknowledge and deliver as surety

any and all undertakings, bonds, recognizances and other surety obligations,

> That the By-law and the Authorization set forth above are true copies thereof and are now in full force and effect,

IN WITNESS WHEREOF, this Power of Attorney has been subscribed by an authorized officer or official of the Company and the corporate seal of
C ‘ Safeco Insurance Company of America has been affixed thereto In Plymouth Meeting, Pennsylvania this 24th dayof February

2012 -

t - SAFECO INSURANCE COMPANY OF AMERICA

By__________
Da’AIM. CareyAsstant Secretary

E COMMONWEALTH OF PENNSYLVANIA ss
COUNTY OF MONTGOMERY

0.9
2 6 On this 24th day of February , 2012 , before me, a Notary Public, personally came David M. Carey, to me known, and
‘ acknowledged that he Is an Assistant Secretary of Safeco Insurance Company of America; that he knows the seal of said corporation; and that he— executed the above Power of Attorney and affixed the corporate seal of Safeco Insurance Company of America thereto with the authority and at the
o direction of said corporation.

• -ct--.
— IN TESTIMONY WHEREOF’ Iapave herçuQto subscribed my name and affixed my notarial seal at Plymouth Meetin , Pennsylvania, on the day and year

first above written ?
“t\ By ,%41%L)

OF j Mycor&onEyptcsMer.25.20t3 Teresa Pastella, NotaiyPubric
— CERTIFICATE ,j

-
-I, the undersigned, Vice PresId9RL orSaco Insurance Company of America, do hereby certify that the original power of attorney of which the foregoing

isa full, true and correct co’i&in fuWforce and effect on the date of this certificate; and I do further certify that the officer or official who executed the
said power of attorney Is an Officer specially authorized by the chairman or the president to appoint attorneys-in-fact as provided In Article IV, Section
12 of the By-laws of Safeco Insurance Company of America.

This certificate and the above power of attorney may be signed by facsimile or mechanically reproduced signatures under and by authority of the
following vote ot the board of directors of Safeco insurance Company of America at a meeting duly called and held on the 18th day of September, 2009.

VOTED that the facsimile or mechanically reproduced signature of any assistant secretary of the company, wherever appearing upon a certified
copy of any power of attorney Issued by the company In connection with surety bonds, shall be valid and binding upon the company with the
same force and effect as though manually affixed.

IN TIMONY WHEREOF, I h ye hereunto subscribed my affixed the corporate seal of the said company, this _X..L_ ._._ day of

Gregory W. Davenport, Vice President



Southern Company Services. Inc. r
30 van Allen Jr Boulevard NW (3Atlanta. Georgia 30308

SOUTHERNMa
COMPANY

Energy to Serve Your World’

May2, 2011

Mr. Tony McCook
Georgia Geologic Survey
19 Martin Luther King Jr. Dr. SW
Room 400
Atlanta, GA 30334

Re: Performance Bond for Water Well Contractors and Drillers
Safeco Bond #4993104

Attached is the original signed Continuation Certificate for the above referenced bond on
behalf of Southern Company Services, Inc. This certificate keeps this bond in force until
June 30, 2012.

Please let us know if you need additional information.

Sincerely,

Clementine Broaders
Southern Company Services, Inc.
Risk Management Department

/cb

Enclosure

cc: Stacy Sprayberry, SCS
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SAFECO Insurance Company of America , Surety upon

a certain Bond No. 4993104

dated effective June 30, 2005
(MONTH-DAY-YEAR)

on behalf of Southern Company Services, Inc
(PRINCIPAL)

and in favor of State of Georgia - Dept. of Natural Resources

(OBLIGEE)

does hereby continue said bond in force for the further period

beginning on June 30, 2011

(MONTH-DAY-YEAR)

and ending on June 30, 2012

(MONTH-DAY-YEAR)

Amount of bond $10,000MO

Description of bond License Bond - Water Well Contractors & Drillers

Premium: $100M0

PROVIDED: That this continuation certificate does not create a new obligation and is executed upon the express condition and provision

that the Surety’s liability under said bond and this and all Continuation Certificales issued in connection therewith shall not be cumulative

and that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaults

committed during the period (regardless of the number of years) said bond had been and shall be in force, shall not in any event exceed the

amount of said bond as hereinbefore set forth,

Signed and dated on April 21,2011
(MONTH-DAY-YEAR)

SAFECO Ii)suranc Company of Am lea

tarbara S. MacArthur, Attorney-In- ct

S-o157/GEEF 11)99



THIS POWER OF AUORNEY IS NOT VALID LSS IT IS
PRIC

27ROUND. C) 4178633
This Power of Attorney limits the acts of those named herein a e a only to bind the Company except in the manner and to the extent

herein stated.

SAFECO INSURANCE COMPANY OF AMERICA
SEATTLE, WASHINGTON
POWER OF ATTORNEY

KNOW ALL PERSONS BY THESE PRESENTS: That Safeco Insurance Company of America (the Company’), a Washington stock insurance company.

pursuant to and by authority of the By-law and Authorization hereinafter set forth, does hereby name, constitute and appoint VIRGINIA B. MCMANUS,

GARY 0. EKLUND, BARBARA S. MACARTHUR, CHAUN M. WILSON, MICHAEL R YADACH, ALL OF THE CITY OF ATlANTA, STATE

OF GEORGIA

each individually if there be more than one named, its true and lawful attorney-in-fact to make, execute, seat, acknowledge and deliver, for and on its behalf as

surety and as its act and deed, any and all undertakings, bonds, recognizances and other surety obligations in the penal sum not exceeding

ONE HUNDRED MILLION AND 00/I DOLLARS ($ 100,000,000_a each, and the execution of such

undertakings, bonds, recognizances and other surety obligations, in pursuance of these presents, shall be as binding upon the Company as if they had been duly signed

by the president and attested by the secretary of the Company In their own proper persons.

That this power is made and executed pursuant to and by authority of the following By-law and Authorization:
V

ABTICLE IV - Execution of Contracts: Section 12. Surety Bonds and Undertakings. w
Any officer or other official of the Corporation authorized for that purpose in writing by the Chairman or the President, and subject to such limitations

0. as the Chairman or the President may prescribe, shall appoint such attorneys-in-fact, as may be necessary to act in behalf of the Corporation to make, .

- . execute, seal, acknowledge and deliver as surety any and all undertakings, bonds, recognizances and other surety obligations. Such attorneys-in-

fact, subject to the limitations set forth in their respective powers of attorney, shalt have full power to bind the Corporation by their signature and

5 executed, such instruments shall be as binding as if signed by the president and attested by the secretary.
_Dc Co

By the following Instrument the chairman or the president has authorized the officer or other official named therein to appoint attorneys-in-fact: —

Pursuant to Article IV, Section 12 of the By-laws, Garnet W. Elliott, Assistant Secretary of Safeco Insurance Company of America, is authorized to
O appoint such attorneys-in-fact as may be necessary to act in behalf of the Corporation to make, execute, seal, acknowledge and deliver as surety >jj

O - any and all undertakings, bonds, recognlzances and other surety obligations.
i-c

- That the By-law and the Authorization set forth above are true copies thereof and are now in full force and effect. c
2=

IN WITNESS WHEREOF, this Power of Attorney has been subscribed by an authorized officer or official of the Company and the corporate seal of

c Safeco Insurance Company of America has been affixed thereto in Plymouth Meeting, Pennsylvania this 14th day of October , ._ c

— 2010 -

oE
-s SAFECO INSURANCE COMPANY OF AMERICA D t

ByJt

0 Garnet W Elliott, Assistant Secretary a-g COMMONWEALTH OF PENNSYLVANIA ss -—

E COUNTYOF MONTGOMERY
‘--S Cu:

.9 On this 14th day of October , 2010 , before me, a Notary Public, personally came Garnet W. Elliott, to me known, and

. acknowledged that he is an Assistant Secretary of Safeco Insurance Company of America; that he knows the seal of said corporation; and that he

c executed the above Power of Attorney and affixed the corporate seal of Safeco Insurance Company of America thereto with the authority and at the

2 direction of said corporation. r

Z u IN TESTIMONY WHEREOE—tIvhereunto subscribed my name and aHed my notadal seal at Plymouth Meeting, Pennsylvania, on the day and year 0 C
- /c•.’

first above written. /<,‘-.o:1t?cc \ o

OF
By_________________________ -

• 3 MyCo,m::tn E,ctts Mr. 25,2013 Teresa Pastella, Notary Public

CERTIFICATE \ -,J J Mtr,Pe,sscireNours

I, the undersigned, Assist (-$ecretary’of’Safeco Insurance Company of America, do hereby certify that the original power of attorney of which the

foregoing is a full, true and brreottCpy, is in full force and effect on the date of this certificate; and I do further certify that the officer or official who

executed the said power of attorney is an Assistant Secretary specially authorized by the chairman or the president to appoint attorneys-in-fact as

provided in Article IV, Section 12 of the By-laws of Safeco Insurance Company of America.

This certificate and the above power of attorney may be signed by facsimile or mechanically reproduced signatures under and by authority of the

following vote of the board of directors of Safeco Insurance Company of America at a meeting duly called and held on the lath day of September, 2009.

VOTED that the facsimile or mechanically reproduced signature of any assistant secretary of the company, wherever appearing upon a certified

copy of any power of attorney issued by the company in connection with surety bonds, shall be valid and binding upon the company with the

same force and effect as though manually affixed.

IN IMO Y WHEREOF, I have hereunto subscribed my na eThBiffxed the corporate seal of the said company, this ocP/41 day of

. DavidM. Carey, Afstant Secretary



• C

SAFECO Insurance Company of America Surety upon

a certain Bond No. 4993164

dated effective june 30, 2005
(MONTH-DAY-YEAR)

on behalf of Southern Company Services, Inc.
(PRINCIPAL)

and in favor of State of Georgia - Dept. of Natural Rources

(OBLIGEE)

does hereby continue said bond in force for the further period

beginning on june 30, 2010

(MONTH-DAY-YEAR)

and ending on June 30,2011

(MONTH-DAY-YEAR)

Amount of bond $10,000.00

Description of bond License Bond - Water Well Contractors & Drillers

Premium: $100.00

PROVIDED: That this continuation certificate does not cmaw a new obligation and is executed upon the express condition and provision

that the Surety’s liability under said bond and this and all Continuation Certificates issued in connection therewith shall not be cumulative

and that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaults

committed during the period (regardless of the number of years) said bond had been and shall be in force, shall not in any event exceed the

amount of said bond as hereinbefore set forth.

Signed and dated on April 15, 2010
(MONTH-DAY-YEAR)

SAFECO Ipsurance Company of America

BS>%%L
. %a

arbara S. MacArthur, Attorney-In-Fact

S-o157/GEEF 11/99



0 0 copy
POWER

OF AUORNEY

No 6724
KNOW ALL BY THESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA, each a

Washington corporation, does each hereby appoint

***************GARY D EKLUND’ BARBARA S MACARTHUR VIRGINIA B MCMANUS’ CHAUN M WILSON-

MICHAEL F. YADACH; Atlanta, Georgia**** **

its true and lawful attorney(s)-in-fact, with full authority to execute on its behalf fidelty and surety bonds or undertakinas and other

documents of a similar character issued In the course of its business, and to bind the respective company thereby.

IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF

AMERICA have each executed and attested these presents

this 2nd day of
February , 2010

V’x*
Dexter R. Leng, Secretary Timothy A. MikoIa)ewski. Vice President

CERUFICATE

Extract from the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA

and of GENERAL INSURANCE COMPANY OF AMERICA;

“Article V, Section 13.- FIDELITY AND SURETY BONDS ... the President, any Vice President, the Secretary, and any Assistant Vice

President appointed for that purpose by the officer in charge of surety operations, shall each have authority to appoint individuals as

attomeys-in-fact or under other appropriate titles with authority to execute on behalf of the company fidel;ty and surety bonds and

other documents of similar character issued by the company in he course of its business... On any instrument making or evidencing

such appointment, the signatures may be affixed by facsimile. On any Instrument conferring such authority or on any bond or

undertaking of the company, the seal, or a facsimile thereof, may be impressed or affixed or in any other manner reproduced;

provided, however, that the seal shall not be necessary to the validity of any such instrument or undertaking.”

Extract from a Resolution of the Board of Directors of SAFECO IN5URANCE COMPANY OF AMERICA

and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 2B. 1970.

“On any certificate executed by the Secretary or an assistant secretary of the Company setting out,

0) The provisions of Article V, Section 13 of the By-Laws, and
(ii) A copy of the power-of-attorney appointment, executed pursuant thereto, and

(ih) Certifying that said power-cf-attorney appointment is in full force and effect,

the signature of the certifying officer may be by facsimile, and the seal of the Company may be a facsimile thereof.”

I, Dexter R. Legg Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE COMPANY

OF AMERICA, do hereby certify that the foregoing extracts of the By-Laws and of a Resolution of the Board of Directors of these

corporations, and of a Power of Attorney issued pursuant thereto, are true and correct, and that both the By-Laws, the Resolution and the

Power of Attomey are still in full force and effect.

this —

____________

day of

_____________________________

SEAL 1)t*
Dexter R. Legg, Secretary

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facslrnile seal of said corporation

3-0974/OS 3)09
WEB PDF



Southern Company Services, In”
JjlvanAllenJrBjulevardNW
AUanta, Georgia 30308

SOUTHERNSa
COMPANY

Energy to Serve Your World’

May 27, 2009

Mr. Tony McCook
Georgia Geologic Survey
19 Martin Luther King Jr. Dr. SW
Room 400
Atlanta, GA 30334

RE: Performance Bond for Water Well Contractors and Drillers
Safeco Bond #4993 104

Attached is the original signed Continuation Certificate for the above referenced bond on
behalf of Southern Company Services, Inc. This certificate keeps this bond in force until
June 30. 2010.

Please let us know if you need additional information

Best Regards,

Annie Jackson
Southern Company Services, Inc.
Risk Management Department

Enclosure

cc: Alan Ganard, SCS



b - CONTINUATIONLiberty CERTIFICATE COPY

SAFECO Insurance Company of America
, Surety upon

a certain Bond No. 3993104

dated effective .June 30, 2005
(MONTH-DAY-YEAR)

on behalf of Southern Company Services, Inc.
(PRINCIPAL)

and in favor of Stale of Georgia - Dept. of Natural Resources

(OBLIGEE)

does hereby continue said bond in force for the hinher period

beginning on June 30, 2009

(MONTH-DAY-YEAR)

and ending on June 30,2010
(MONTH-DAY-YEAR)

Amount of bond $10,000.00

Description of bond License Bond - Water Well Contractors & Drillers

Premium: S100.00

PROVIDED: That this continuation certificate does not create a new obligation and is executed upon the express condition and provision
that the Surety’s liability under said bond and this and all Continuation Certificates issued in connection therewith shall not be cumulative
and that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaults
committed during the period (reganlless of the number of years) said bond had been and shall be in force, shall not in any event exceed the
amount of said bond as hereinbefore set forth.

Signed and dated on April 24. 2009
(MONTH-DAY-YEAR)

SAFECO Insurange Company of A e? a

BJaJw A%%
‘Barbara S. MacArthur, Attorney-In-Fact

5-0157/GEEF 11/99



a C copy

b

Safeco Insurance Company of America
General Insurance Company of AmericaLiberty POWER 1001 4th Avenue

Mti t u5 I OF ATTORNEY
98154

No 6724KNOW ALL BY THESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA, each a
Washington corporation, does each hereby appoint

***SANDRA S. CARTER; GARY D. EKLUND; BARBARA S. MACARTHUR’ VIRGINIA B. MCMANUS
EDWARD L MITCHELL; NANCY G. NIX; CHAUN M. WILSON; Atlanta, Georgia4 4*.....

its true and lawful attorney(s)-in-fact, with full authority to execute on its behalf fidelity and surety bonds or undertakings and otherdocuments of a similar character issued in the course of its business, and to bind the respective company thereby.
IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF
AMERICA have each executed and attested these presents

this 21st
day of

March , 2009

Dexter R. bag, Secretary Timothy A. Mikolajewski, Vice President
CERTIFICATE

Extract from the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

‘Article V, Section 13, - FIDELITY AND SURETY BONDS ,.. the President, any Vice President, the Secretary, and any Assistant VicePresident appointed for that purpose by the officer in charge of surety operations, shall each have authority to appoint individuals asattorneys-in-fact or under other appropriate titles with authority to execute on behalf of the company fidelity and surety bonds andother documents of similar character issued by the company in the co4Jrse of its business... On any instmmenl making or evidenoingsuch appointment, the signatures may be affixed by facsimile On any instrument conferring such authority or on any bond orundertaking of the company, the seal, or a facsimile thereof. may be impressed or affixed or in any other manner reproduced;
provided, however, that the seal shall not be necessary to the validity of any such instrument or undertaking.’

Extract from a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 28, 1970.

‘an any certificate executed by the Secretary or an assistant secretary of the Company setting out.C’) The provisions of Micle V, Section 13 of the By-Laws, and
(ii) A copy of the power-of-attomey appointment, executed pursuant thereto, and

(iii) Certifying that said power-of-attorney appointment is in full force and effect,
the signature of the certifying officer may be by facsimile, and the seal of the Company may be a facsimile thereof.”
I, Dexter ft Legg , Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE COMPANY
OF AMERICA, do hereby certify that the foregoing extracts of the By-Laws and of a Resolution of the Board of Directors of these
corporations, and of a Power of Attorney issued pursuant thereto, are true and correct, and that both the By-Laws, the Resolution and the
Power of Attorney are still in lull force and effect.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facsimile seat of s corporation

this

31y’tL
day of

________________________

1’
Dexter R. Legg, Secretary

5-0974/05 3109 WEB PDF



Inc.

0

Georgia Geologic Survey
19 Martin Luther King Jr. Dr. SW
Room 400
Atlanta, GA 30334

RE: Performance Bond for Water Well Contractors and Drillers
Safeco Bond #4993 104

Attached is the original signed Continuation Certificate for the above referenced bond on
behalf of Southern Company Services, Inc. This certificate keeps this bond in force until
June 30, 2009.

Please let us know if you need additional information.

Iaj

Enclosure

0
Southern Company Services,
30 van Allen Jr Boulevard NW
Aflanta, Gecrna 30300

June 26, 2008

Mr. Tony McCook

SOUTHERNta
COMPANY

Energy to Serve Your WoriSt

Best Regards,

Annie Jackson
Southern Company Services. Inc.
Risk Management Department

cc: Alan Garrard, SCS



Sateco
0

CONTINUATION

4993104

June 30,2005
(MONTH-DAY-YEAR)

State of Georgia - Dept. of Natural Resources

(OBLIGEE)

June 30, 2008
(MONTH-DAY-YEAR)

June30, 2009
(MONTH-DAY-YEAR)

$10,000.00

Surety upon
SAFECO Insurance Company of America

a certain Bond No.

dated effective

on behalf of Southern Company Services, Inc.
(PRINCIPAL)

and in favor of

does hereby continue said bond in force for the ifirther period

beginning on

and ending on

Amount of bond

Description of bond

Premium:

PROVIDED: That this continuation certificate does not create a new obligation and is executed upon the express condition and provisionthat the Surety’s liability under said bond and this and all Continuation Certificates issued in connection therewith shall not be cumulativeand that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaultscommitted during the period (regardless of the number of years) said bond had been and shall be in force, shnll not in any event exceed theamount of said bond as hereinbefore set forth.

Signed and dated on

S-O1S7IGEEF 11/99

License Bond - Water Well Contractors & Drillers

$100.00

April 25,2008
(MONTH-DAY-YEAR)

SAFECO Insurance Company of AmericaS

4 IvLJL
Barbara S. MacArthur, Attorney-In-Fact

0
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No 6724
KNOW ALL BY THESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA, each a
Washington corporation, does each hereby appoint

‘SANDRA S. CARThR GARY D. EKLUND JUDITH 5. FLEMING; BARBARA S. MACARrHUft VIRGINIA B. MCMANUS;
EDWARD L MITCHEW NANCY C. NIX; CHAUN M. WILSON; Atlanta. Ceorgi fl••fl —

its two and lawful attorney(s)-in-fact, with full authority to execute on its behalf fidelity and surety bonds or undertakings and other
documents of a similar character issued In the course of Its business, and to bind the respective company thereby.

IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF
AMERICA have each executed and attested these presents

this 28th
day of

Fehruar’ 2008

..Mpknó
-

STEPHANIE OALEY-WATSON,SECRETARY 1W MIKOUJEWSKI, SENIOR ViCE-PRESIDENT, SURETY
CERTIFICATE

Extract from Ihe By-Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

“Article V, Section 13. - FIDELITY AND SURETY BONDS ... the President, any Vice President, the Secretary, and any Assistant Vice
President appointed for that purpose by the officer In charge of surety operations, shall each have authority to appoint Individuals as
attomeys-in-fact or under other appropriate titles with authority to execute on behalf of the company fidelity and surety bonds and
other documents of similar character issued by the company in the course of Its business... On any instrument making or evidencing
such appointment, the signatures may be affixed by facsimile. On any Instrument conferring such authoilty or on iy bend or
undertaking of the company, the seal, or a facsimile thereof. may be impressed or affixed or in any other manner reproduced:
provided, however, that the seal shall not be necessary to Ihe validity of any such instrument or undertaking.”

Extract (ma Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 29, 1970.

“On any certificate executed by the Secretary or an assistant secretary of Ihe Company setting out.
() The provisions of Article V, Section 13 of the By-Laws, and

(II) A copy of the power-of-attomey appointment, executed pursuant thereto, and
(ti) Certifying that said power-of-abomey appointment is in full force and effect,

the signature of the certifying officer may be by facsimile, and the seal of the Company may be a facsimile thereof.”

I, Stephanie Daley-Watson , Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE
COMPANY OF AMERICA4 do hereby certify that the foregoing extracts of the By-Laws and of a Resolution of the Board of Directors
of these corporations, and of a Power of Attorney issued pursuant thereto, are true and currect, and that both the By-Laws, the Resolution
and the Power of Attorney am suit in fuN force and effect.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facsimile seal of said corporation

— day of

_________________

. oiOOV

AJ

STEPHANIE DALEY.WATSON, SECRETARY

Safeco® end Ihe saleco toga w registaed tmdnrtcs of Safeco Capaatiei.

471J
thiS.

5-0974105 4105 WE POF



Southern Conipany Services, Inc.
30 Ivan Allen Jr. Boulevard NW
AtLiita Georgia 30308

SOUTHERNA
COMPANY

EnerLy to Serve Your W,rld4

August 14, 2007

Mr. Tony MeCook
Georgia Geologic Survey
l9 Martin Luther King Jr. Dr. SW
Room 400
Atlanta, GA 30334

RE: Performance Bond for Water VeII Contractors and Drillers
Safeco Bond #4993104

Attached is the original signed Continuation Certificate for the above referenced bond on
behalf of Southern Company Services, Inc. This certificate keeps this bond in forec until
June 30, 2008.

Please let us know if you need additional information.

Best Regards,

Annie Jackson
Southern Company Sen’ices, Inc.
Risk Management Department

/aj

Enclosure

cc: Alan Ganard, SCS



O CONTINUATION
C ERTI F I CATE 0

SAFECO INSURANCE COMPANY OF AMERICA
Surety upon

a certain I3oiid No. 4993104

tiated elieccive June 302005

(MONTH-DAY-YEAR)

on heltulfof Southern Company Services, Inc.

(PRINCIPAL)

and in favor ot Georgia - Dept. of Natual Resources

(OBUGEE)

does hereby continue said bond in force for the further period

beginning on June 302007

(MONTH-DAY-YEAR)

and ending on June30 2008

Amount of bond $10,000

(MONTH-DAY-YEAR)

Descripuon of bond License Bond - Water Well Contractractors and Drillers

Premium:

PROVIDED: That this continuation certificate does not create a new obligation and is executed upon the express condition and proviston

that the Surety’s liability tinder said bond and this and all Continuation Certificates issued in connection therewith shall not he cumulative

and that the said Surety’s aggregate liability under said bond and this and all such Continuation Certificates on account of all defaults

committed during the period (regardless of the number of years) said bond had been and sint1 be in force, shall not in any event exceed the

amount uf said bond as hereinbefore set forth.

Signed and dated on

S-01571SA 06104

June 30 2007

(MONTH-DAY-YEAR)

SAFECO INSURANCE COMPANY OF AMERICA

A

A 7
. ATTORNEY-IN-FACT Laurel D. Huss
L-

Marsh USA, Inc.

Agent

3475 Piedmont Road NE, Suite 1200, Atlanta, GA 30305 —

Address of Agent

(404) 995-3702

Telephone Number of Agent

Saleco and the Safeco logo are registered trademarks of Safeco coporata

FR



Safeco Insurance Company of America
General Insurance Company of Amorica
Safeco Plaza
Seattle, WA 98t65

SANDRA S. CARTER; GARY D. EKLUND; JUDY S. FLEMING;LAUREL D. HUSS; BARDARA S. MACARTHUR;
VIRGINIA B. MCMANUS; EDWARD L. MITCHELL; NANCY NIX; CHAUN M. WILSON; Atlanta, Georgia

KNOW ALL BY THESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE
Washmgton corporation, does each hereby appoint

,x4’LpJ,aJzAJ

STEPHANIE DALEY-WATSON,SECRETARY TIM MIKOLAJEWSKI, SENIOR VICE-PRESIDENT, SURETY
CERTIFICATE

Extract from the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

“Article V. Section 13. - FIDELITY AND SURETY BONDS ... the President. any Vice President, the Secretary, and any Assistant Vice
President appointed for that purpose by the officer in charge of surety operations, shall each have authority :o appoint individuals as
attorneys-in-fact or under other appropriate titles with authority to execute on behalf of the company fidelity and surety bonds and
other documents of similar character issued by the company in the course of its business.,. On any instrument making or evidencing
such appointment, the signatures may be affixed by facsimile. On any instrument conferring such authority or on any bond or
undertaking of the company, the seal, or a facsimile thereof, may be impressed or affixed or in any other manner reproduced.
provided, however, that the seal shall not be necessary to the validity of any such instrument or undertaking.”

Extract from a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 28. 1970

0n any certificate executed by the Secretary or an assistant secretary of the Company setting out,0) The provisions of Article V, Section 13 of the By-Laws, and
(ii) A copy of the power-of-attomey appointment, executed pursuant thereto, and

(Hi) Certifying that said power-ofattorney appointment is in full force and effect,
the signature of the certifying officer may be by facsimile, and the seat of the Company may be a facsimile thereof.’
I, Stephanie Daley-Watson - Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE
COMPANY OF AMERICA, do hereby certify that the foregoing extracts of the By-Laws and of a Resolution of the Board of Directors
of these corporations, and of a Power of Attorney issued pursuant thereto are true and correct and that both The By’Laws the Rosolulior
and the Power of Attorney are still in full force and effect.

IN WITNESS WHEREOF, I have hereunto set my hand and aFfixed the facsimile so of said corporation

this dayof/4 .

___

0 C

POWER
OF ATTORNEY

No 6724

COMPANY OF AMERICA, each a

its true and lawful attorney(s)-in -fac:. with full authority to exeaj:e on its behalf fidelity and surety bonds or under,akings and other
documents of a similar characler issued in the course of its business, and to bind the respective company thereby

IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF
AMERICA have oach executed and attested these presents

riis 17th
day of

August , 2006

A,pkw,’

STEPHANIE DALEY-WATSON, SECRETARY

Sai&coS and the Sa.’eco logo am regsIerui lradonn*s a’ Safeco Co:poratan

5.0973/oS 4(05 WEB PDF



,nroVtUIOE IÔND FOR WA?fl IItLL COIITL4CTOU

AHD RlLLtR9 Bond No- 4993104

WArn WELL CONTRACtOR 01 DAILLU_______________________________

ENOY ALL HEN IV TUSK tLtlKflI,

Tint Wt SI2UTFi3N.C0NPANX SEVQES INC. j ii Principal,and SAFECO INSURflNLE tOMPhNY U AMEHI’Cn -j a iuet,
ire held and finly bound unto the Diractor of the Kaylgonsental
?rotectLon Division t’Direclor”), Dapartaint of Natural keourcee,
State of Oeorgia end hie lucosasot or eucoeeeore in office, is thug..,
in th. full eu of TEIj TIjOUSAHO tlø/l 00 Dollarp (I0 .000.00 ),
for the paywent of vtitch nil and truly to ha aid., n bind cur,elvei,our hairs, azecutor,, ed2Eoi,tr.torp, succeelore and aieLni, jointly
and severally by thee. presents.

VEIREA!, the Valet Will Standards At of 1953 (Ga, Laws I93
. 1191) (tha “Act”) rquir.. that vater wall cootreotore and driller,file perforwanne bonds with lii. Director to enaure coapileno, vith the
Acti and

WItIREA!, the aba,, bound principal Ii subject to the terse andprovisions of said Mt.

NOW, ThUZYORE, the conditions of this obligetiom ate euch that ifthe above hound Principal shalt fully and faithfully prfor. the duti,.end in all thing. co.ply with the proceduree and etandarde set forth Inthe Act ae nov or hereafter aHodad, ipd the rule, and regulation.procilgitad pursuant thereto, looludiog but not limited to the
correction of any viàlsLLon of such proceduree and etea4ard, upon
diecovery, irreepeotive of whither such discovery Ic wide before
completion of any veil subject to thi, bond, then tide cbllgetlo,a chillbe voidi othentee of full force and effect,

Md Surety, for value received, egree, that no nd.snt to
existing lave, rules or ngulatione, or adoption of new law,, rule, orreplattone ahell in any way diecharge Its obligetiom on tide bond, end
doee hereby vain, notice of any such nendeent, adoption, or
nodif La at ion,

Thu bond elicit be effective (to. date of ueeuanoe at, in the cia.
of a water wilt centradtor, date of licansura and shall continue La
client until t.ninated by expiretion, mutual agreement or veiieeilation
upon 60 days written notice to Principal and Qblieej provided that tha
rights of the Dbligee end beneficiariee under this boad whiob arose
prior tà euchi termination shall continua,

Unless sooner t,rminated, thEe bond chill terminate Jun. 30,2006

iw uutxisi UnluoT the trincipal and Surety hens caused theseprnente to be duly eigñed and •eeled, this J.L day of Apri].
2003

- /
SOUTHERN COMPANY SE3IqE%,/(INØ /Principal, Iyi t,.4’rt /‘/ /-L--t ‘ L34c,a.

titlil npn p

Approved a’ to sufficiency ASSISTANT SECRETARY
COd eccifledi



SAFECO INSURANCE COMPANY OF AMERICA
GENERAL INSURANCE COMPANY OF AMERICA
HOME OFFICE: SAFECO PLAZA
SEATTLE, WASHINGTON 98185

No. 6724

KNOW ALL BY ThESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERiCA and GENERAL INSURANCE COMPANY OF AMERICA, each a Washington corporation, does each hereby

appoint
tSANDL& S. CARTER; JUDY GAY CERA; GARY 0. EKLUND; JUDY S. FLEMING; VIRGINIA B. MCMANUS; BARBARA S. MACARTHUR; EDWARD L. MITCHELL;

NANCY NIX; BARBARA THOMPSON; CYNTHIA I. RUDOLPH; LAUREL 0. HUSS; Atlanta, Gria

its hue and IawM attorney(s)-in-fad, with full authority to execute on its behalf fidelity and surety bonds or undertakings and other documents of a similar character

issued in the course of its business, and to bind the respective company thereby.

IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA have each executed and

attested these presents

Extract from the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA

and of GENERAL INSURANCE COMPANY OF AMERICA:

Articte V. Section 13. - FIDELITY AND SURETY BONDS ... the President, any Vice President. the Secretary, and any Assistant Vice President appointed for that

purpose by the officer in Charge of surety operations, shall each have authority to appoint individuals as attorneys-in-fact or under other appropriate dUes with authority to

execute on behalf of the company fidelity and surety bonds and other documents of similar character issued by the company in the course of its business... On any

instrument making or evidenng such appointment, the signatures may be affixed by facsimile. On any instrument conferring such authority or on any bond or

undertaking of the company, the seal, or a facsimile thereof, may be impressed or affixed or in any other manner reproduced; provided, however, that the seal shall not

be necessary to the valdity of any such instrument or undeflaking.

Extract from a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA

and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 28,1970.

tn any catificole executed by the Secretary or an assistant secretary of the Company setting out,

(i) The previsions of Article V. Section 13 of the By-Laws, and

(U) A copy of the power-cf-attorney appointment, executed pursuant thereto, and

(iii) Certifying that said power-of-aftomey appointment is in full force and effect,

the signature of the certifying officer may be by facsimile, and the seal of the Company may be a facsimile thereof.

I, R.A. Pierson. Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE COMPANY OF AMERICA, do hereby certify that the

foregoing extracts of the By-Laws and of a Resolution of the Board of Directors of these corporations, and of a Power of Attorney issued pursuant thereto, am tme and

correct, and that both the By-Laws, the Resolution and the Power orAttomey am still in kill force and effeci

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facsthiile seal of said corporation

7 -/
this

_______________

dnyof .%L( / -

____

(i)

0
SAFECO® POWER

OF AHORNEY

0

this 14th day of Novcmbcr

/1;L
R.A. PIERSON, SECRETARY MIKE M GAVICK, PRESIDENT

CE Rfl F IC ATE

2001

S-0974/SAEF 2101

RA. PIERSON, SECRETARY

€1 A registered trademark of SAFECOcarpocalion

11/14/01 PDF



0 0

IMPORTANT NOTICE TO SURETY BOND CUSTOMERS REGARDING
THE TERRORISM RISK INSURANCE ACT OF 2002

As a surety bond customer of one of the SAFECO insurance companies (SAFECO Insurance
Company of America, General Insurance Company of Americas, First National Insurance
Company, American States Insurance Company or American Economy Insurance Company), it is
our duty to notify you that the Terrorism Risk Insurance Act of 2002 extends to “surety insurance”.
This means that under certain circumstances, we may be eligible for reimbursement of certain
surety bond losses by the United States government under a formula established by this Act.

Under this formula, the United States government pays 90% of losses caused by certified acts of
terrorism that exceed a statutorily established deductible to be paid by the insurance company
providing the bond. The Act also establishes a $100 billion cap for the total of all losses to be paid
by all insurers for certified acts of terrorism, Losses on some or all of your bonds may be subject to
this cap.

This notice does not modify any of the existing terms and conditions of this bond, the underlying
agreement guaranteed by this bond, any statutes governing the terms of this bond, or any
generally applicable rules of law.

At this time, there is no premium charge resulting from this Act.



270 Peachtree Street NW - 0
Atlanta, Georgia 30303-1205

Tel 404.506.6526

4
iT‘I

Energy to Serve Your Wor1d

November 5, 2001

Mr. Tony Mccook
Georgia Geologic Survey
19 Martin Luther King, Jr. Dr., SW
Room 400
Atlanta, Georgia 30334

RE: Performance Bond for Water Well Contractors and Drillers - 4993104

Dear Mr. McCook:

Enclosed is the original signed copy of the captioned bond effective through June 30, 2003.
Please call if you have any questions or need thither information.

Annie Jackson
Risk Management Associate

/aj

Enclosure

cc: Man Garrard

\\GAXGPFSO2\ANLJACKS$\Data\WORD\Dean\GPC Water Well Bond.doc



npUWIOt thD ma WAflRVELL CQ1tERACTOP.b

LI® ØR1LLU8 Bond No. 4993104

WATIR WILL CONTRACTOR OP. DULLER_________________________________

kNC$I A.L1 lIEN IY TRESS lPilflTI,

tflc’ ‘GM%1fiflMM :

.rc held and lusty bound unto the Director of the EOYITQCSIDLaIProtection Ulytefon (“Dlr,otorl, Dipertuent of natural lainuroecItate of Ocorgie end life lucocecor at euoceaiore III OULOI, 45 tklijee,Lu the Lull eisa of lEN THOUSMIO & tlnflOO unilaip (1U .000.00 ),for the papeent of which veil and tvly to be side, ir b1uc oureetwee,our heirs, sweoutore, edaintitritor,, •uoCeIiDti and jointlyand e.veraily1 by thee. presents,

WHEREAS, the hater lull Standard, Act of 1553 (Ua. .iwe 1983,p. 119;) çthe “F.ct”) tequirea that water nil 000treotor, and drillerifile perfor*ance bonda with the Director to •n.ure coepifanc, with theMt and

WRIREIL8, the Oar. bound prinoipal (a eubject to Lb. terse andprovielone of paid Mt.

HOW, Th1R2r0111 the conditions of this obliptlon arc euch that 1!the above bound Prinoipel elicit full7 cud faithfully perfors the duLl,’and (nil) thIne coeply with the procedurci and etandarde get forth inthe Act a. nov or hereafter asiued, cpa the rule, and regulattonepronil;atad pureuent thereto, Including but not hailed to thecorrection of any vlàlaLion of such ptacedur.a and itaidarde upondiacovery, Irreapaotiy. of whether such discovery ii side beforeecuipletion of Any veil subject to thu bod, then thEe oblitatloil ehaltbe voidi atherytee of full force and effect.

And Surety, for value received, agreee thet no anndeant to
eIstin; live, rut.. at ,eiutattoiie, or adoption of new lava, rulee orreriletiona chill to soy way dieoharje he oblipttoi to thu bond, anddata hereby wiLy. notice at any euch aa;nducnt, adoption, orso d I C to at ion.

This bond elicit be affective (to. date of issuanc, at1 In the caseof a water well contraótee, dete of hiceneura end elicit oontlnue ineffect until Isainated by expiration, wituat apreemiot or cancellatIonupon 6U dayl vritfln notic, to Yriocipal and Oblige.; provided that therighta of the Oblige. end beneficiaries under this bond which aroseprior Lo,auob L,rmlnettcn shall ooatinue,

Vnteee sooner terelnated, this bond shall terwinete June 30, 2003

IN WITMESI W1LRKZOT the Principal end Suret’ hon caud theseprreentc to be duly licued and sealed, this Jo day of Octoôcn
200/

SOUTHERN COMPANY 5RVfl% i,Ø
Yriucipat, Iyi 2r-1VWt—’

Tttlii 8M II. DflOg, fl —
A’proved as to sufficIency ASSSTANT SECRETARYand acoeptedi

!iiironnneal I’rotiction -

Division, SAFECO INSUflNCE COMP4Y_OF AMEMCA
lureEy, Iyi 2-

Spart.snt of Natural Sandra .3. Na this, Attorney—In—FactRaeouraee



KNOW ALL BY THESE PRESENTS:

0
SAFECO INSURANCE COMPANY OF AMERICA
GENERAL INSURANCE CCMPANY OF AMERICA
HOME OFFICE: SAFECO PLAZA
SEATTLE, WASHINGTON 98185

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA. each a Washington corporation, does each herebyappoint
SANDRA S. CARTER; JUDY GAY CERA; GARY C. EXLUND; JUDY S. FLEMING; VIRGINIA B. KICMANUS; BARBARA S. MACARTHUR; SANDRA). MATHIS,EDWARD L. MiTCHELL; NANCY NIX; BARBARA THOMPSON; CYNTHIA I. RODOLPH; Atlanta. Georgi

its true and lawful attorney(s)-in-fact, wilh full authority to execute on its behalf fidelity and surety bonds or undertakings and other documents of a similar characterissued in the course of its business, and to bind the respective company thereby.
IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA have each executeo andattested these presents

R.A. PIERSON, SECRETARY

CERTIFICATE

ICKEY,PRESIDENT

Extract from the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

“Article V Section 13. - FIDELITY AND SURETY BONDS ... the President any Vice President, the Secretary, ano any Assistant Vice President appointed for thatpurpose by the officer in charge of surety operations, shall each have authority to appoint individuals as attorneys-in-fact or under other appropriate titles with authority toexecute on behalf of the company fidelity and surety bonds and other documents of similar character issued by the company in the course of its business... On anyinstrument making or evidencing such appointment, the signatures may be affixed by facsimile. On any instrument conferring such authority or on any bond orundertaking of the comnany, the seal, or a facsimile thereof, may be impressed or affixed or in any other manner reproduced; provided, however, that the seal shall notbe necessary to ihe validity of any such instrument or undertaking.’

Extract from a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 28, 1970.

“On any certificate executed by the Secretary or an assistant secretary of the Company setting out,
(i) The provisions of Article V, Section 13 of the By-Laws, and
(ü) A copy of the power-cl-attorney appointment, executed pursuanl thereto. ano
(ii) Certifying that said power-of-allomey appointment is in full force and effect.

he signature of the certifying officer may be by facsimile, and The seal of the Company may be a facsimile thereof.”

I, R.A, Pierson, Secretary of SAFECO INSURANCE COMPAN’ OF AMERICA and of GENERAL INSURANCE COMPANY OF AMERICA, do hereby certify that theforegoing extracts of the By Laws and of a Resolution of the Board of Directors of these corporatiuns, and of a Power of Attorney issued pursuant thereto, art, me andcirrect and that bet) the 9y1_aws. ho Resolution and the Power of Attorney are s till in full force and effect

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facsimile seal of saic .:orporation

daycf (flOCL .‘DC’)

.c.E C049p4

f CORPORATE

( SEAL)
t.\ >c i’s
o’%..

R.A. PIERSON. SECRETARY

® Registered trademark of SAFECO Corporation.

- SAFECO”
0

POWER
OF ATtORNEY

Ne. 6724

this 2nd day of February 2001

S-O974ISAEF 7)98

217101 POP



Southern Company Services,
Bin 920
270 Peachtree Street NW
4hanta Gecrgw 30303

eI E:5 0701

SOUTHERNA
COMPANY

Energy to Serve Your World

July 24, 2000

Mr. Tony McCook
Georgia Geologic Survey
19 Martin Luther King, Jr. Dr., SW
Room 400
Atlanta, Georgia 30334

RE: Performance Bond for Water Well Contractors and Drillers -4993104

Dear Mr. McCook:

Enclosed is the original signed copy of the captioned bond. Please call if you have any
questions or need further information.

Annie Jackson
Risk Management Associate

/aj

Enclosure

cc: Alan Garrard

H:\Data\WORD\Dean\GPC Water Well Bonidoc



rrxraIRMlo! !6HD FOR WArn 1ELL COIITRACTORI

R1LLKRB Bond No. 4993104

WArn WTLL ØflRACTOR 01 PuLLER________________________________

ttcii a BuN U TRESS ?VI!RtI.

and 5AFECO GC’N’L 93JjM _n Prtncfpei,

etc held end fLr.ly hound unto Liii Director of LIII fovironsiatalProtection DLYIIIQn C”D(r,otorl, Dapartunt of Waturat Ucouroci,State of OeorLa end life euco.,aot or euooep.org In office, a. tkitigee,in the full au of TEN TH0USND & No/lOU Do1lar ($10,000.00 ),(or th paywent of which nil and truly to hi aide, n bind oureciwea,cur hike, executor., admfni,tr.tor,, *uccasmori and (1115n1, Jointlyand severally, by thee. prevent.,

WRIRUE, the Water Well Standard, Act of 1t55 (Ga. 14w, 1983,
p. 1192) (the “Act”) require, that water welt cootraotori and drillera
file per(or*anee honda with the biractor to enaur. oo.plfanoe with the
Acti end

witin*8, the above bound principal 1. eubJect to the tera’ andpruviatone of paLd Act.

MR, Tuzurcu, the conditions of tide oblietioa arc •uch that ifthe above bound Principal ehafl fully and faithfotly pirfor. the dutleaand In all thine coaply with the proo*duree and •tandacle act forth inthe Let ea nov or hereafter asended, Cud tha rule. and regulation.prouitgsted pursuant thereto, including but not halted to the
correction of any viãlation of auch procedure, end cLiMatic upondiecovery, Irraipaottye of whether euch diacovery is •ide beforecop1etIon of any well eubject to tide bo6d, then clii. obligetton shallha void; othentee of full force end affeet,

And Surety, (or value received, egreee that no nendiant toexieting laws, rules or regulatione, or adoption of new laws, rule, Orrepilitione ahall La any vay dianharge it. obligitioe ea thu bond, anddoeg hereby vein totice of eny auth nend.ent, adoption, or
aedi tic ation.

Thi, bond dull be effective (rca date of Liauinoe at, in the cue
of a vat.? well ocntraacor, date of liceneure end elicit continue Laetfact until terwinated by expiration, mutual Igreetant Of oennetkttonupon 60 daya written notice to Principal and t*ligeej provided that theright, of the Oblige. end ben,ftclarLae under the ba*d clutch aroeeprior to euch terainetion ihalt continue.

Unleae canner terminated, thta bond ahelt terminate June 30, 2001

1K WITNISI migpioy the Principal and Surety here ceuead thea,prnente to be duly ligned and haled, tide .isj1 day of July
2000

-
I

SOUTHERN COMPANY sivIq’sgwc//
Priicipat,

Gi.
ASSISTANI SLUtWIMTAvproved ae to aufficianoy

end acceptedi

Invironsental Ytoteotton
Divielon SAFECO INSURANCE COMPANY OF AMERICA

‘ Surety,

_______________

‘.‘epercmnt of Xatural Sandra J. Maths, Attorney—In—Facthe aura at



0
SAFECO INSURANCE COMPANY OF AMERICA
GENERAL INSURANCE COMPANY OF AMERICA
HOME OFFICE. SAFECO PLAZA
SEATTLE, WASHINGTON 98185

No. 6724
KNOW ALL BY THESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA, each a Washington corporation, does each hereby
appoint

SANDRA S. CARTER; JUDY GAY CERA; GARY D. EKLUND; JUDY S. FLEMING; VIRGINIA B. MCMANUS; BARBARA S. MACARTHUR; SANDRA 1.MATHIS; EDWARD L. MITCHELL; NANCY NIX; BARBARA THOMPSON; RONALD A. SANTANIELLO; Atlanta. Georgia

its true and awful ar,omey(s)-in4act. with lull authority to exeajte on its behalf fidelity and surety bonds or undertakings and other documents of a similar characterissued in the Course of its business, and to bind the respective company thereby.

IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA have each executed andattested these presents

R.A. PIERSON, SECRETARY W. RANDALL STODDARD, PRESIDENT
CERTIFICATE

Extract from the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

‘Article V. Section 13. FIDELITY AND SURETY BONDS ... the President, any Vice President, the Secretary, and any Assistant Vice President appointed for thatpurpose by the officer in charge of surety operations, shall each have authority to appoint individuals as aftomeys-in-fact or under other appropriate titles with authority toexecute on behalf of the company fidelity and surety bonds and other documents of similar character issued by the company in the course of its business... On anyinstrument making or evidencing such appointment, the signatures may be affixed by facsimile. On any instrument conferring such authority or on any bond orundertakIng of the company, the seat, or a facsimile thereof, may be impressed or affixed or in any other manner reproduced; pro.ided, however, that the seal shall notbe necessary to the validity of any such instrument or unoerlaking.

Extract from a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 28, 1970.

“On any certificate executed by the Secretary or an assistant secretary of the Company setting out.
(i) The provisions of Article V, Section 13 of the By-Laws, and

(ii) A copy of the power-ol-attomey appointment, executed pursuant thereto, and
(iii) Certifying that said power-of-aflomey appointment is in full force and effect,

the signature of the certifying officer may be by facsimile, and the seal of the Company may be a facsimile thereof:

I, R.A. Pierson, Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE COMPANY OF AMERICA, do hereby certify that theforegoing extracts of the By-Laws and of a Resolution of the Board of Directors of these corporations, and of a Power of Attomey issued pursuant thereto, are true andcorrect, and that both the By-Laws, the Resolution and the Power of Auomey are still in full force and effect.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facsimile seal of said corporation

0
-S A F EC POWER

OF ATTORNEY

this 21 day cf October 1999

this 11th day of JulY , 2000

S-0974/SAEF 7/98

R.A. PIERSON, SECRETARY

® Registered trademark of SAFECO Corporation.

11117/1999 POF



270 Peachtree Street, NW.
Atlanta. Geargia 30303

Tel 770.3930650

SOUTHERN A
COMPANY

Energy to Serve Your Wor1d

January 14, 1998

Mr. Tony McCook
Georgia Geologic Survey
19 Martin Luther King, Jr. Dr., SW
Room 400
Atlanta, Georgia 30334

RE: Performance Bond for Water Well Contractors and Drillers - 4993104

Dear Mr. MeCook:

Enclosed is the original signed copy of the captioned bond. Please call if you have any
questions or need further information.

Dean Jobko
Manager, International
Risk & Insurance

DJ/aj

Enclosure

perfbnd.doc

cc: Man Garrard



Sandra S. Mathis 0
Senior Client Administrator

J&H Marsh & McLennan
191 Peachtree Street, N.E.
Suite 3400

0
Atlanta, GA 30303-1762
(404) 586-8378 Fax: (404) 586-8208
Sandra_Mathis.@jh.com

J&H MARSH &
MCLENNAN

January 6, 1998

Mr. Dean Jobko
Southern Company Services. Inc.
270 Peachtree Street, N. W.
Suite 1900
Atlanta, Georgia 30303

Subject: Performance Bond For Water Well Contractors and Drillers -4993104

Dear Dean:

Enclosed is the captioned renewal bond in the amount of 510,000 with an expiration date of
June 30, 2000, for your further handling.

Thank you and should you have questions, please let me know.

J. Maihis

Sincerely,

Surely

(Untitled)
A Marsh & McLennan Company
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BOND #4993104 MW flLLER6

WATER WILL VOWIUCTOR OX DRILLER_______________________________________
EMog ALL lIEN SI THISS mmii,

and RVVi. INC. -___JLC PrL;c[:i.
arm bald and fLnty bou,d Unto the Director of the Zoviroos.ntalProtectioa Diviaton (‘1DLrector”), Departuent of Natural Usourcee,Itata of Georgia and liii iucoeieot or eUoceliocs in office, at %llg.e,in the full aim of JEN THOUSAND A No/I CO Pottirp (qIO ,000 .00 ),for the payvent of which nil and truly to be aide, wv bind curielvas,our hetra, ezacutor., aAlnL,tretor,, •ucceeaora and aastn,, jointlyand aeverally, by thee. present,,

WRERIA!, the Uater Vail Itaaderdp Act of 1925 (Ga. t4w1 1983,p. 1192) çtha “Act”) require. that wat,r wall contraotore and drillerafile pereorwarice bonds with the Director to ensure cosplienc. with theAct; and

VIIEREA8, the ibove bound pyinnipal is subject to the tern. andprovieloca of said Mt.

NOW, mEnTOR!, the condition, of this oblL;atiog ito such that ifthe above bound Principel shall fully sad faithfully patters the title’end in all thioga coaply with the proceduree aid etandarde act forth inthe Act a, now or hereafter mended, and the tutu and regulationspronilgated pur.uaut thereto, including but not li.fled to thecorrection of any vtàlatton of auth procedure. and ataaderda upondiecovery, Irrsepeotiye of whether auch diecovery ii aide beforecol.tion of any veil •ubject to this bod, then thu obligation chillbe voidi otherwise of lull force and effect.

And Surety, for value received, egreee theL no nendsant toezi,ting lava, tutu or reulattone, or adoption of nfl lava, rule. orregulations ahell in any way dLeohara it, obiietio* cc thu bond, anddoe, hereby waive notice of any euch nendeant, adoption, orsadif ice tion.

ThLe bond shall be effective fros date of issuance at, in the caseof a water well oontraotor1 date of licenaura and shall continua inclient until teratnated by eapiretion, mutual a,reeaant or cancellationupon 60 days writLen notice to Principal end obligee; prcrided that th8righte of the Obligee and beneficiaria. under thie bond which aroseprior taauoh termination ahafl continue,
Unlace boner terminated, thEa bond ehalt terminate June 30, 200&
1K WVtHSII IUIRUOP the Principal and Surety have ceuped thesepr.ieote to be duly dgnad and sealed, thtew.,_ day of January

SOUTHERN COMPANY SEfVICES, IN 0—PrincipaL, 171 CO F ‘(y
Titlet Vi ,e.°er&v

OPcr t7tC14’VApproved a. to sufficiency
and acceptedi

Invirannental Protection
Divieton, SAFECO INSURANCE COMPANY OF AMERICA

Surety,

_____________

uepercmeiit of Natural Sandra J. Mathis, Attorney—In—Fact*4 C Dii rote
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St.. O INSURANCE CO?.WANY OF AMERICAPOvvER GEtERAL INSURANCE COMPANY OF AMERICA
OF ATTORNEY HOIE OFFICE SAFECO PLAZA

SAPECO® SEATTLE. WASHINGTON 95185

Ne. 4363
KNOW ALL BY THESE PRESENTS:

Thai SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA, each a Washingtoncorporation, does each hereby appoint
““C. A. DRIVER: SANDRA J. MTHIS; EDWARD I.. MITCHELL: SANDRA S. CARTER; NICOLE ALLEN;
CATHERINE M. LINDSAY; GLEN R. BAILEY; Atlanta, GeorgIauP$.wNNa1M*RNI.PRRRIs.sIauk.w.a.*u..s.

its true and lawful attorney(s)—In—fact, with full authority to execute on its behalf fidelity and surety bonds or undertakings and otherdocrients of a similar character issued In the coLrse of its business, and to band the respective cunpany thereby.

IN WITNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA have eachexecuted and allesled those presents

thIs 17th day of January
.

CERTIFiCATE

Extract fra’n the By-Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

‘Article V. Section 13. — FIDELITY AND SURETY BU’4DS ,,, the President, any Vice President. the Secretary, and any Assistant VicePresident appointed for that purpose by the officer in charge of surety operations, shall each have authority to appoint individuals asattorneys—in—fact or under other appropriate titles with authority to execute on behalf of the canpany fidelity and surety bonds andother doci.rnents of similar character Issued by the canpany in the course of its business . . . On any instrunent making or evidencingsuch appointment, the signatures may be affixed by facsimile. On arty instnsnent conferring such authority or on any bond or undermkingof the canpany, the seal, or a I acskiile thereof. may be impressed or affixed or in any other mariner reproduced; provided, however,that the seal shall not be necessary to the validity of any such instnsnent or LEdertaking.’
Extract Iran a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA

and of GENERAL INSURANCE COMPANY OF AMERICA adopted July 28, 1970,

‘On any certificate executed by the Secretary or an assistant secretary of the Canpany setting out.
(i) The provisions of Article V. Section 13 of the By—Laws, and

(II) A copy of the power—of—attorney appointmenl. executed pursuant thereto, and
(üi) Certifying that said power—of—attorney appdntment is in full force and effect,

the signature of the certifying officer may be by facsimile, and the seal of the Ccxnpany may be a facsimile thereof.”

I. B. A. Pierson. Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE COMPANY OF AMERICA,do hereby certify that the foregoing extracts of the By—Laws and of a Resolution of the Board of Directors of these corporations, andof a Power of Attorney Issued pursuant thereto, are true and correct, and that both the By—Laws, the Resolution and the Power ofAttorney are stiil in full force and effect.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facsimile seal of said corporation

6th January 98this

________________________

day of

_________________________________

. 19 —

• ‘, t (‘oRPoRAT:

S—9741EP yea s / ‘lA ® Registered trademark of SAFEcO corporation.



Southern Company Services, Inc
64 Perimeter Center East (___%

Atlanta, Georgia 30346 /
Teteohone 404) 393-0650

a’
Southern Company Services

(he southern electric system

June 23, 1994

Mr. Michael Laitta
State of Georgia - Environmental Protection Department
Room 400
19 Martin Luther King, Jr. Drive
Atlanta, GA 30334

RE: Southern Company Services, Inc.
Water Well Contractors & Drillers Performance Bond

Dear Mr. Laitta:

Please find enclosed a renewal of the captioned bond. If you have any questions or need
thither information, please call me at (404)668-3274. Thank you.

Sincerely,

Dean Jobko
Sr. Risk Management Analyst

DMB300

cc: Man Garrard
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VAlEt WILL coatucraa OP. HItLER_______________________

P.1(0W MIt lilt Ft tHEIR TUIRWTI,

flat we flI’N_CUIPAN SEWICIS INC. , ii Principal,and SAFECO 1flU1TU UP, , as Surety,are held and fir.Ly bound unto the Mrector ot the *aviroo*entallrotsctton Divialon (“Director”), Dipirtuant of Natural kiouroes,State of Ceorgie end hi. lucoaciog or eucageecri in office, ii tiee,in the full aug of IEfl TIlOOSANC S No/lOG Dollarp (JI 9,000.00 ),for the pajient of whtch will and trial to be aide, vi bind OUTICIvI,,our heirs, ezecutora, edntniptrator,, •ucceaeora and a.ein., jointlyand eeveratly, by the,. pre.ente.

V)LZRIAS, the tEeter Well Itanderd, Act of 1153 (Ga. 14w, 1983,p. 1191) çth “Act”) requires that water wail ooatraotora end driller.tile perfcrance bonda with the Director to aneure coaplience with theAct; and

VIMREAS, the above bound principal ii .ubject to the ten’ andprovielone of cud Act.

HOW, TIIELETOLI, the condition, of this obligetion arc auch that ifthe ebove bound Principal ihelt fully and faithfully parlor, the dutleaend in all tijinge ooapiy with the yroceduree eel eteadacle act forth inthe Act cc tog or hereafter tended, and the rulee and regulation.prowtgatad ureuant thereto, including but IIQt halted to thecorrection of any viàlation of cud, procedurea and .taederd. upondiecovery, irreepective of whether iuch di.oovery ii cede beforeconpietion of any veil aubject to thu boid, then thu obligetica chilibe vcidj othervila of full force and effect.

And Surety, for value received, agree. that no nendnnt tooxieting lava1 rules or reulattoee, or adoption of an lawe, rule, orrertlatiana chill in en, we7 dienlierge hi obligetion on Elite bond, anddccc hereby- valve notice of any euch amendment1 adoption, orandifjoatlon.

Thie bond elicIt be affective tro. date of leausoce at, in the cueof a water welt contractor, dete of licensura end chill continue ineffect until tenlneted by expiretton, autuai ilree..nt or cancellationupon 60 daye written notice to Principal end Obligee; provided that theright, of the Oblige. end banefLcteriae under tide bon4 v!stch grailprior to such terminetion ehall continue.

Unlace eooner tareinited, thE, bond elicit tergtaate June 30, j997.

Ifl UttlIgil WIlKUOP the Principal and &urety hive ceuced thea.prn.anta tobe duly .ined and aealad, this jj day of May199’.

sournEnJ axiiww
Yilncipnk, Iy1,—./43n,.4 %.sL U.S.)

titiel LX’no ,Yr-ti.4nc’cprrr%r

Approved ae to euffictenoy
and acceptedi

Invironrszztal Proteotion
Divielon, SA INStWAC GY’WANY OF ICA -

Surety, Iyi_ ,..47i,yX17 /tip.rt.ent of Natural J. MatMs’, Attorney—in-FactLea Ouro II
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DflAIED SAFECO INSURANCE COMPANY OF AMERICA
ryv n GENERAL INSURANCE COMPANY OF AMERICA

OF ATTORNEY HOME OFFICE SAFECO PLAZA
SEATTLE. WASHINGTON 9615

No. 4363
KNOW ALL BY THESE PRESENTS:

That SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA, each a WasNngton
corporation, does each hereby appoint
SUNNC. A. DRIVER; DEANNA L. FULTON; SANDRA J. MATHIS; EDWARD L. MITCHELL. Atlanta, Georgia’

its true and lawful attorney(s)—in—fact, with full authority to execute on its behalf fidelity and surety bonds or taidertakings and other
docisnents of a sittilar character issued in the course of its business, and to bind the respective canpany thereby.

IN WiTNESS WHEREOF, SAFECO INSURANCE COMPANY OF AMERICA and GENERAL INSURANCE COMPANY OF AMERICA have each
executed and attested these presents

this 26th day of October . ig93.

CERTIFICATE

Extract front the By—Laws of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA:

“Article V. Section 13. — FIDELITY AND SURETY B1DS . . . The President. any Vice President. the Secretary, and any Assistant Vice
President appointed for that purpose by the officer in charge of surety operations, shall each have authority to appoint individuals as
attorneys—in—fact or t.r,der other appropriate titles with authority to execute on behalf of the conipany fidelity and surety bonds and
other doctrnents of similar character issued by the ca’nparry in the course of its business . . . On any instrsnent making or evidencing
such appointment, the signatures may be affixed by facsimile. On any instrirnent conferring such authority or on any bond or undertaking
of the catpany, the seal, or a facsirnále thereof. may be impressed or affixed or in any other manner reproduced; provided, however.
that the seal shall not be necessary to the validity of any such instrisnent or undertaking.”

Extract fran a Resolution of the Board of Directors of SAFECO INSURANCE COMPANY OF AMERICA
and of GENERAL INSURANCE COMPANY OF AMERICA adopted Ady 28. 1970.

“On any certificate executed Dy the Secretary or an assistant secretary of the company setting out.
Ci) The provisions of Article V. Section 13 of the By—Laws, and

(ii) A copy of the power—of—attorney appointment, executed pissuant thereto, and
(üi) certifying that said power—of—attorney appointment is in full force and effect.

the signature of the certifying officer may be by facsimile, and the seal of the Ca’npany may be a facsimile thereof.”

I, R A, Pierson. Secretary of SAFECO INSURANCE COMPANY OF AMERICA and of GENERAL INSURANCE COMPANY OF AMERICA,
do hereby certify that the foregoing extracts of the By—Laws and of a Resolution of the Board of Directors of these corporations, and
of a Power of Attorney issued pursuant thereto, are true and correct, and that both the By—Laws, the Resolution and the Power of
Attorney are still in full force and effect.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the facstrIe seal of said corporation

19th day May

5-974/EP 1/93 0 Registered trademark of sArEco corporatien.
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B. GROUNDWATER MONITORING WELL DETAILS 
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B1. GROUNDWATER MONITORING WELL DETAIL   
  POST TYPE SURFACE COMPLETION 
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B2. GROUNDWATER MONITORING WELL DETAIL    
 FLUSH-MOUNT SURFACE COMPLETION 
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C.  GROUNDWATER SAMPLING PROCEDURES 

Groundwater sampling will be conducted using USEPA Region 4 Field Branches Quality System 
and Technical Procedures - Science and Ecosystem Support Division groundwater sampling 
procedure SESDPROC-301-R4 and updates as a guide.  The following procedures describe the 
general methods associated with groundwater sampling at the Site.  Prior to sampling, the well 
must be evacuated (purged) to make certain that representative groundwater is obtained.  Any 
item coming in contact with the inside of the well casing, or the well water will be kept in a clean 
container and handled only with gloved hands.  
 
Georgia Power or its contractor will follow the procedures below at each well to ensure that a 
representative sample is collected: 

1. Check the well, the lock, and the locking cap for damage or evidence of tampering.  Record 
observations and notify Georgia Power if it appears that the well has been compromised. 

2. Measure and record the depth to water in all wells to be sampled prior to purging.  Static 
water levels will be measured from each well, within a 24-hour period.  The water level 
measuring device will be decontaminated prior to lowering in each well.  The water 
measuring device shall consist of a probe and measuring tape capable of measuring water 
levels with accuracy to 0.01 feet. 

3. Install Pump: If a dedicated pump is not present, slowly lower the pump into the well to the 
midpoint of the well screen or a depth otherwise approved by the hydrogeologist or project 
scientist.  The pump intake must be kept at least two (2) feet above the bottom of the well 
to prevent disturbance and suspension of any sediment present in the bottom of the well.  
Record the depth of the pump intake once positioned.  All non-dedicated pumps and wiring 
will be decontaminated before use and between well locations using procedures described 
in the latest version of the Region 4 U.S. Environmental Protection Agency Laboratory 
Services and Applied Science Division (LSASD) Operating Procedure for Field Equipment 
Cleaning and Decontamination (LSASDPROC-205-R4 June 22, 2020) and updates as a 
guide. 

4. Measure Water Level: Immediately prior to purging, measure the water level again with the 
pump in the well.  Leave the water level measuring device in the well.   

5. Purge Well: Begin pumping the well at approximately 100 to 500 milliliters per minute 
(ml/min).  Monitor the water level continually.  Maintain a steady flow rate that results in a 
stabilized water level with 0.3 feet or less of variability.  Avoid entraining air in the tubing. 
Record each adjustment made to the pumping rate and the water level measured 
immediately after each adjustment.  

6. Monitor Indicator Parameters: Monitor and record the field indicator parameters [turbidity, 
temperature, specific conductance, pH, oxidation-reduction potential (ORP), and dissolved 
oxygen (DO)] approximately every three to five minutes.  The well is considered stabilized 
and ready for sample collection when the indicator parameters have stabilized for three 
consecutive readings at a minimum:  
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 pH ±0.1 Standard Units (S.U.)      

 Specific Conductance ±5% (conductivity)  

 DO ±10 percent or ±0.2 milligrams per liter (mg/L) (whichever is greater) for DO 
where DO> 0.5 mg/L.  If DO< 0.5 mg/L no stabilization criteria apply. 

 Turbidity measurements ≤ 5 nephelometric turbidity units (NTUs) or between 5 and 
10 NTUs after 3 hours of purging.  

 Temperature – Record only, not used for stabilization criteria 

 ORP – Record only, not used for stabilization criteria. 

7. Collect samples at a low-flow rate according to the most current version of USEPA Region 
4 SESD guidance document, Operating Procedure – Groundwater Sampling (EPA, 
SESDPROC-301-R4), and such that drawdown of the water level within the well is stable.  
Flow rate must be reduced if excessive drawdown is observed during sampling.  All sample 
containers should be filled with minimal turbulence by allowing the groundwater to flow from 
the tubing gently down the inside of the container.    

8. Compliance samples will be unfiltered; however, to determine if turbidity is affecting sample 
results, duplicate samples may be filtered in the field prior to being placed in a sample 
container, clearly marked as filtered and preserved.  Filtering will be accomplished by the 
use of 0.45-micron filters on the sampling line.  At least two filter volumes of sample will 
pass through before filling sample containers.  Filtered samples are not considered 
compliance samples and are only used to evaluate the effects of turbidity.   

9. All sample bottles will be filled, capped, and placed in an ice containing cooler immediately 
after sampling where temperature control is required.  Samples that do not require 
temperature control will be placed in a clean and secure container. 

10. Sample containers and preservative will be appropriate for the analytical method being 
used. 

11. Information contained on sample container labels will include: 

a. Name of facility 

b. Date and time of sampling 

c. Sample description (well number) 

d. Sampler's initials 

e. Preservatives 

f. Analytical method(s)  
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12. After samples are collected, samplers will remove all non-dedicated equipment.  Upon 
completion of all activity the well will be closed and locked.  

13. Samples will be delivered to the laboratory following appropriate chain-of-custody (COC) 
and temperature control requirements.  The goal for sample delivery will be within 48 hours 
of collection; however, at no time will samples be analyzed after the method-prescribed 
hold time. 

Throughout the sampling process new nitrile gloves will be worn by the sampling personnel.  A 
clean pair of new, disposable gloves will be worn each time a different location is sampled, and 
new gloves donned prior to filling sample bottles.  Gloves will be discarded after sampling each 
well and before sampling the next well. 
 
The goal when sampling is to attain a turbidity of less than 5 NTUs; however, samples may be 
collected where turbidity is less than 10 NTUs and the stabilization criteria described above are 
met.   
 
If sample turbidity is greater than 5 NTUs and all other stabilization criteria have been met, 
samplers will continue purging for 3 additional hours in order to reduce the turbidity to 5 NTUs or 
less.   

 If turbidity remains above 5 NTUs, but is less than 10 NTUs, and all other 
parameters are stabilized, the well can be sampled.   

 Where turbidity remains above 10 NTUs, an unfiltered sample will be collected 
followed by a filtered sample that has passed through an in-line 0.45-micron filter 
attached to the discharge (sample collection) tube.  Data from filtered samples will 
only be used to quantify the effects of turbidity on sample results. 

Samplers will identify the sample bottle as containing a filtered sample on the sample bottle label 
and on COC form. 
 
A brief overview of purging and sampling methodologies, including the type of sampling 
equipment used will be provided in routine monitoring reports.   
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D. SURFACE WATER SAMPLING AND ANALYSIS 
PROCEDURES  

Surface water samples will be collected in accordance with the general procedures outlined below 
if flowing water is observed at each sampling location.  These procedures were developed using 
field sampling guidelines described in the USEPA Region 4 Laboratory Services and Applied 
Science Division (LSASD) Operating Procedure for Surface Water Sampling (LSASDPROC-201-
R5) and updates. 
 
A small spring at the northeastern edge of Cells 3 & 4 will be monitored for the same parameters 
and at the same frequency as groundwater.  The spring may not discharge water during the drier 
times of the year.  When water is flowing from the spring, it will be sampled.  The spring water 
samples will be analyzed for the same parameters using the same analytical methods as the 
groundwater samples listed in Tables 2 and 3 of this plan.  The minimum sampling frequency for 
surface water will be semi-annual; provided water is flowing from the spring. 
 
Surface water samples will be collected from the flowing water of the spring and not from ponded 
water collected on the ground surface.  If a dipper or other transfer vessel other than the sample 
container is used, it must be composed of a non-porous inert material such as glass, PVC, 
polyethylene, or stainless steel and decontaminated before use.  The following procedures will be 
used to collect surface water samples:   

 

a.  Hold the bottle near the base of the flow with one hand, and with the other, remove 
the cap. 

b.  Rinse the sample container with the water to be sampled prior to filling the 
container, unless the sample containers are pre-preserved.  Pre-preserved sample 
containers should not be rinsed prior to sampling. 

c.  Hold the container partially submerged within the stream flow and allow the 
container to be filled with water.  Remove the container from the flow and place 
the cap back on the container. 

d. Label the sample container, at a minimum, to include: Sample Number, Name of 
Collector, Date and Time of Collection, and Place/Point of Collection. 

e.  Place the samples in a cooler containing water-ice, if required, for courier or hand 
delivery to the laboratory within the sample hold times. 

f.  Follow COC and temperature protocols. 
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