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SUMMARY 

This summary of the 2022 Annual Groundwater Monitoring and Corrective Action 
Report provides the status of groundwater monitoring and corrective action program for 
the reporting period of July 2021 through June 2022 (referred herein as the reporting 
period) at the Georgia Power Company (Georgia Power) Plant Hammond Ash Pond 4 
(AP-4) (the Site).  This summary was prepared by Geosyntec Consultants, Inc. 
(Geosyntec) on behalf of Georgia Power to meet the requirements listed in Georgia 
Environmental Protection Division (GA EPD) Rules for Solid Waste Management 391-
3-4-.10, and by reference, Part A, Section 61 of the United States Environmental 
Protection Agency (USEPA) Coal Combustion Residual Rule (federal CCR Rule) (40 
Code of Federal Regulations [CFR] 257 Subpart D).   

Plant Hammond is located at 5963 
Alabama Highway SW, 
approximately 10 miles west of 
Rome in Floyd County, Georgia.  
Dry ash stacking operations in 
AP- 4 began in 1994 and continued 
until 2010; AP-4 received both fly 
ash and bottom ash during this 
period.  AP-4 was closed in 2012; 
therefore, AP-4 is not subject to the 
federal monitoring requirements, 
however, the GA EPD monitoring requirements incorporates by reference the federal 
regulations on this matter2.  As such, the federal CCR Rule is referenced in lieu of the 
GA EPD CCR regulations when discussing aspects of the groundwater monitoring 
program established for the Site.  The Site is located on the western portion of the Plant 
Hammond property.  The GA EPD approved Closure permit No. 057-025D(CCR) for 
AP-4 on January 27, 2021.  Georgia Power plans to perform closure by removal of CCR 
from AP-4. 

Groundwater at the Site is monitored using a comprehensive monitoring network that 
meets federal and state monitoring requirements.  Groundwater monitoring-related 
activities have been performed at AP-4 since August 2016 in support of establishing the 

 
1 80 FR 21468, Apr. 17, 2015, as amended at 81 FR 51807, Aug. 5, 2016; 83 FR 36452, July 30, 2018; 85 FR 53561, Aug. 28, 2020 
2 GA EPD Rules for Solid Waste Management 391-3-4-.10(6)(a) 

Plant Hammond and the Site 
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detection monitoring program for the CCR unit in accordance with § 257.94.  During the 
reporting period, the Site remained in assessment monitoring pursuant to § 257.95. 

During the reporting period, Geosyntec conducted groundwater sampling events in 
August 2021 and January/February 2022.  Groundwater samples were submitted to Pace 
Analytical Services, LLC, for analysis.  Per the federal CCR Rule, groundwater data for 
the August 2021 and January/February 2022 events were evaluated in accordance with 
the certified statistical methods.  That evaluation identified statistically significant values 
of Appendix III3 and Appendix IV4 constituents in excess of the groundwater protection 
standards (GWPS) in select monitoring wells, as summarized in the table below. 

On February 22, 2022, GA EPD updated the Rules for Solid Waste Management 391-3-
4-.10(6) to incorporate updated federal GWPS where a maximum contaminant level 
(MCL) has not been established.  These levels were specified for cobalt (0.006 mg/L), 
lead (0.015 mg/L), lithium (0.040 mg/L), and molybdenum (0.10 mg/L), except when site 
specific background concentrations of these constituents is higher.  Statistical evaluation 
of the January/February 2022 event data was updated to reflect these changes.   

Georgia Power submitted an Alternate Source Demonstration (ASD) to GA EPD on 
October 28, 2021, to address the SSL of cobalt identified in HGWC-117 during the 
August 2021 event.  Based on review of the Appendix III and Appendix IV statistical 
results completed for the reporting period, the Site will continue in assessment 
monitoring.  Georgia Power will continue routine groundwater monitoring and reporting 
at the Site.  Reports will be posted to Georgia Power’s CCR Rule Compliance website 
and provided to GA EPD semiannually. 

  

 
3 Boron, calcium, chloride, fluoride, pH, sulfate, and total dissolved solids (TDS) 
4 Antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, fluoride, lead, lithium, mercury, molybdenum, selenium, 
thallium, and  radium 226 + 228 
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Appendix III 
Constituent August 2021 January/February 2022 

Boron 
HGWC-101, HGWC-102, HGWC-
103, HGWC-105, HGWC-107, 
HGWC-109, HGWC-117, HGWC-
118 

HGWC-101, HGWC-102, HGWC-
103, HGWC-105, HGWC-107, 
HGWC-109, HGWC-117, HGWC-
118 

Calcium HGWC-102, HGWC-103, HGWC-
105, HGWC-118 

HGWC-102, HGWC-103, HGWC-
105, HGWC-118 

Chloride HGWC-103 HGWC-102, HGWC-103 

pH HGWC-101, HGWC-102 None 

Sulfate 
HGWC-101, HGWC-102, HGWC-
103, HGWC-105, HGWC- 107, 
HGWC-109, HGWC-117, HGWC-
118 

HGWC-101, HGWC-102, HGWC-
103, HGWC-105, HGWC-107, 
HGWC-109, HGWC-117, HGWC-
118 

Total Dissolved 
Solids 

HGWC-102, HGWC-103, HGWC-
105, HGWC-118 

HGWC-102, HGWC-103, HGWC-
105 

Appendix IV 
Constituent5 August 2021 January/February 2022 

Cobalt HGWC-117 None 

 

 
5 A statistically significant level (SSL)-related constituent is determined by comparing the confidence intervals developed to either 
the constituent’s maximum contaminant level (MCL), if available, or the GWPS as defined in the GA EPD Rules for Solid Waste 
Management 391-3-4-.10.  
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1.0 INTRODUCTION 

In accordance with the United States Environmental Protection Agency (USEPA) Coal 
Combustion Residual Rule (federal CCR Rule) [40 Code of Federal Regulations (CFR) 
Part 257, Subpart D] and the Georgia Environmental Protection Division (GA EPD) 
Rules for Solid Waste Management 391-3-4-.10, Geosyntec Consultants, Inc. 
(Geosyntec) has prepared this 2022 Annual Groundwater Monitoring and Corrective 
Action Report to document groundwater monitoring activities conducted at Georgia 
Power Company (Georgia Power) Plant Hammond (Site) Ash Pond 4 (AP-4) for the 
reporting period of July 2021 through June 2022 (referred to herein as the reporting 
period).   

Groundwater monitoring and reporting for the CCR unit is performed in accordance with 
the monitoring requirements of the GA EPD Rules for Solid Waste Management 391-3-
4-.10(6), but also in accordance with the federal CCR Rule, specifically § 257.90 through 
§ 257.95.  To specify groundwater monitoring requirements, GA EPD rule 391-3-4-
.10(6)(a) incorporates by reference the federal CCR Rule.  For ease of reference, the 
federal CCR rules are cited within this report, in lieu of citing both sets of regulations. 

AP-4 was closed in 2012; therefore, AP-4 is not subject to the federal monitoring 
requirements, though GA EPD rule 391-3-4-.10(6)(a) promulgates the groundwater 
monitoring and corrective action regulations stipulated in the federal CCR Rule § 257.90 
through § 257.95.  A permit application for AP-4 was submitted to GA EPD in November 
2018.  GA EPD approved Closure permit No. 057-025D(CCR) for AP-4 on January 27, 
2021.  Groundwater monitoring has been initiated to meet the GA EPD CCR 
requirements.   

Due to statistically significant increases (SSIs) of Appendix III constituents identified in 
the 2019 Annual Groundwater Monitoring and Corrective Action Report (Geosyntec, 
2019), Georgia Power initiated an assessment monitoring program for AP-4 in August 
2019.  Since then, Georgia Power has routinely sampled the AP-4 monitoring well 
network in accordance with the assessment monitoring program as outlined in § 257.95. 
This report includes the results of the semiannual assessment monitoring events 
conducted in August 2021 and January/February 2022.  

1.1 Site Description and Background 

Plant Hammond is located in Floyd County, Georgia, approximately 10 miles west of 
Rome and is bordered by Georgia Highway 20 (GA-20) on the north, the Coosa River on 
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the south, Cabin Creek and industrial land on the east, and sparsely populated, forested, 
rural and industrial land on the west (Figure 1).  The physical address of the plant is 5963 
Alabama Highway, Rome, Georgia, 30165.  

Plant Hammond was a four-unit, coal-fired electric generating facility.  All four units at 
Plant Hammond were retired in July 2019 and no longer produce electricity. 

AP-4 was commissioned in 1986 as a surface impoundment with a corresponding surface 
area of approximately 54 acres.  Dry ash stacking operations in AP-4 began in 1994 and 
continued until 2010; AP-4 received both fly ash and bottom ash during this period.  AP-
4 was capped in place in 2011-2012 in accordance with the GA EPD regulations regarding 
landfill closures.  AP-4 was graded, engineered with drainage, and capped with a 
geosynthetic clay liner (GCL) and soil cover.  Georgia Power plans to perform closure 
by removal of CCR from AP-4. 

1.2 Regional Geology and Hydrogeologic Setting 

The following section summarizes the geologic and hydrogeologic conditions at AP-4 as 
described in the Hydrogeologic Assessment Report Revision 01 – Ash Pond 4 (HAR 
Rev 01) submitted to GA EPD under separate cover in support of the AP-4 closure permit 
application (Geosyntec, 2020).   

1.2.1 Regional and Site Geology 

The Site is located within the Great Valley District of the Valley and Ridge Physiographic 
Province (Valley and Ridge) in northwest Georgia.  The Valley and Ridge is characterized 
by Paleozoic sedimentary rocks that have been folded and faulted into the ridges and 
valleys that gave this region its name.  Geologic mapping performed at the Site by 
Petrologic Solutions, Inc. under the direction of Golder (Golder, 2018) indicates that AP-
4 is underlain by the lower units of the Cambrian age Conasauga Formation, consisting 
of mostly calcareous shale.  Based on review of subsurface investigations, the bedrock 
underneath AP-4 was described as predominantly shale.  AP-4 is underlain primarily by 
five lithologic units: (i) terrace alluvium; (ii) colluvium; (iii) residuum; (iv) partially 
weathered shale bedrock; and (v) unweathered shale bedrock. 

Based on subsurface investigations, the alluvial deposits generally grade from a silt and 
silty clay to a clayey sand and silty sand to a sand and gravelly sand at depth.  The 
colluvium consists of silty sand, silty clay with the presence of angular fragments of 
rocks/materials not expected in the lower units of the Conasauga, such as chert, sandstone, 
limestone, or coal.  Residual or native soils have been derived from the in-place 
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weathering of the shale bedrock.  The residuum is generally described as brown to yellow 
brown firm clayey silt with weathered shale fragments.  The partially weathered shale 
zone occurs as an intermediate weathering stage between the residuum and the 
unweathered shale bedrock.  The weathered material is described as black to dark gray to 
dark red hard, fissile shale and claystone.  The unweathered shale bedrock was not 
encountered or directly observed in the historical borings advanced at AP-4.  However, 
based on geologic conditions in the region, weathering, fracturing and jointing decreases 
with depth and the weathered rock material grades into competent bedrock. 

1.2.2 Hydrogeologic Setting 

The uppermost aquifer at AP-4 is a regional groundwater aquifer that occurs primarily in 
the alluvium, colluvium, and residuum, but also to some degree within the weathered and 
fractured bedrock.  Based on observations of alluvium, colluvium, and residuum soil 
types and horizontal conductivity values, the movement of groundwater in the soil can be 
characterized as low-to moderate permeability, porous media flow.  The groundwater 
flow in the shallow underlying bedrock is characterized as fracture flow, and due to the 
preponderance of shale beneath AP-4, is expected to be very low permeability.  
Groundwater flow direction is generally from north to south.  

1.3 Groundwater Monitoring Well Network 

In accordance with § 257.91, a groundwater monitoring system was installed at AP-4 that 
consists of a sufficient number of wells installed at appropriate locations and depths to 
yield groundwater samples from the uppermost aquifer to represent the groundwater 
quality both upgradient of the unit (i.e., background conditions) and passing the waste 
boundary of the unit.  The number, spacing, and depths of the groundwater monitoring 
wells were selected based on the characterization of site-specific hydrogeologic 
conditions.   

A network of piezometers has been installed at the Site that are used to gauge water levels 
to define groundwater flow direction and gradients.  The locations of the compliance 
monitoring well network and piezometers associated with AP-4 are shown on Figure 2; 
well construction details are listed in Table 1.     
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2.0 GROUNDWATER MONITORING ACTIVITIES  

In accordance with § 257.90(e), the following describes groundwater monitoring-related 
activities performed during the reporting period and discusses any change in status of the 
monitoring program.  Groundwater sampling was performed in accordance with 
§ 257.93.   

2.1 Monitoring Well Installation and Maintenance  

One piezometer (HGWC-117A) was installed in July 2021 approximately 30 feet side-
gradient of HGWC-117 to evaluate groundwater quality and flow conditions in the 
vicinity of HGWC-117.  A well installation report that includes detailed boring and well 
construction logs for the installation of HGWC-117A is provided in Appendix A.  The 
installation report was submitted to GA EPD under separate cover in September 2021 
(Geosyntec, 2021b). 

The well and piezometer networks are inspected semiannually to determine if any repairs 
or corrective actions are necessary to meet the requirements of the Georgia Water Well 
Standards Act (O.C.G.A. § 12-5-134(5)(d)(vii)). In August 2021 and January/February 
2022, the networks were inspected, necessary corrective actions were identified and 
subsequently completed, as documented in Appendix B.  The August 2021 
documentation serves as the 5 year well network inspection.  This documentation was 
prepared under the direction of a professional geologist or engineer registered in the State 
of Georgia. 

2.2 Assessment Monitoring  

Georgia Power initiated an assessment monitoring program for groundwater at AP-4 in 
August 2019.  Statistical analyses of the groundwater data from the March 2021 
semiannual assessment monitoring event identified a statistically significant level (SSL) 
of cobalt in compliance well HGWC-117.  Details regarding the statistical analyses are 
provided in the 2021 Annual Groundwater & Corrective Action Monitoring Report 
(Geosyntec, 2021a).           

Georgia Power submitted an Alternate Source Demonstration (ASD) to GA EPD on 
October 28, 2021, to address the SSL of cobalt identified in HGWC-117 during the 
August 2021 event (Geosyntec, 2021d).  No SSL was identified for cobalt at HGWC-117 
during the January/February 2022 event.  Additional details regarding the ASD are 
provided in Section 5; details of the statistical analyses performed are provided in Section 
4 of this report.    
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For the current reporting period, semiannual assessment monitoring events were 
conducted in August 2021 and January/February 2022.  Each event was a combined event 
to meet the requirements of § 257.95(b) and § 257.95(d)(1) and included sampling and 
analysis of all Appendix III and IV constituents.  The number of groundwater samples 
collected for analysis and the dates the samples were collected at AP-4 during this 
reporting period is summarized in Table 2.  The laboratory reports associated with the 
August 2021 and the January/February 2022 groundwater sampling events are provided 
in Appendix C. 

2.3 Additional Groundwater Sampling 

Supplemental groundwater samples were collected from HGWC-117 and HGWC-117A 
on September 27, 2021, to further evaluate the cobalt SSL identified in HGWC-117.  The 
samples were analyzed for the complete list of Appendix III and Appendix IV 
constituents.  The laboratory report associated with the September 2021 sampling event 
is provided in Appendix C.   
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3.0 SAMPLING METHODOLOGY AND ANALYSES 

The following section presents a summary of the field sampling procedures that were 
implemented, and the groundwater sampling results that were obtained in connection with 
the assessment monitoring program conducted at AP-4 during the reporting period.   

3.1 Groundwater and Surface Water Level Measurement  

A synoptic round of depth-to-groundwater-level measurements was recorded from the 
AP-4 wells and piezometers during the August 2021 and January/February 2022 
assessment monitoring events and used to calculate the corresponding groundwater 
elevations, which are presented in Table 3.  The August 2021 and January/February 2022 
elevations reported are generally representative of the groundwater elevations reported 
for prior monitoring events. 

Surface water elevations were recorded from one surveyed gauging point located along 
Unnamed Creek east of AP-4, as shown on Figure 2.   

The groundwater and surface water elevation data presented in Table 3 were used to 
prepare potentiometric surface contour maps for the August 2021 and January/February 
2022 events, which are presented on Figure 3 and Figure 4, respectivly.  Groundwater 
in the AP-4 area flows under the influence of topography from slightly higher ground 
surface elevations on the northern side of AP-4 toward lower elevations to the south of 
AP-4 along the Coosa River.     

3.2 Groundwater Gradient and Flow Velocity 

The groundwater hydraulic gradient within the uppermost aquifer beneath AP-4 was 
calculated using the groundwater elevation data from the August 2021 and the 
January/February 2022 events.  The hydraulic gradient is commonly calculated between 
two points along the groundwater flow path perpendicular to groundwater elevation 
contours. Ideally, this flow path originates and concludes with groundwater elevations 
reported for two wells, but this may not be feasible and still remain perpendicular to the 
contours.  Given the surface area covered by AP-4, hydraulic gradients were calculated 
along the eastern, central, and western portions of the unit.  The well pairs correlating to 
these flow areas are, respectively: GWA-14 and HGWC-118; HGWA-113 and 
HGWC- 102; and HGWA-111 and HGWC-107.  The supporting calculations are 
presented in Table 4.  The general trajectory of the flow paths used in the calculations 
and associated potentiometric contour lines are shown on Figure 3 and Figure 4, 
respectively.  The presented hydraulic gradients from the three portions were averaged 
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for the reporting period to provide a representative gradient of 0.018 feet per foot (ft/ft) 
across AP-4.  

The approximate horizontal flow velocity associated with AP-4 groundwater was 
calculated using the following derivative of Darcy’s Law.  The calculations are presented 
in Table 4. 

𝑉𝑉 =
𝐾𝐾ℎ ∗ 𝑖𝑖
𝑛𝑛𝑒𝑒

 

where: 

    =V Groundwater flow velocity 







day
feet  

    𝐾𝐾ℎ = Horizontal Hydraulic Conductivity 







day
feet  

    =i Horizontal hydraulic gradient ( )
L

hh
foot
feet 21 −

=   

    ℎ1 and ℎ2 = Groundwater elevation at location 1 and 2 

    𝐿𝐿 = distance between location 1 and 2 

    𝑛𝑛𝑒𝑒 = Effective porosity 

Aquifer testing was conducted by Southern Company Services (SCS) in 2013 to evaluate 
hydraulic conditions in the vicinity of AP-4.  Results of these field events are discussed 
in detail in the HAR Rev 01 (Geosyntec, 2020).  Horizontal hydraulic conductivity (Kh) 
was estimated for units above the top of bedrock by performing slug tests.  The tests were 
conducted at wells screened in the terrace alluvium or colluvial material; a geometric 
mean for Kh of 5.86 x 10-4 centimeters per second (cm/sec) [1.67 feet per day (ft/day)] 
was calculated from the slug test data for the two units.  Since the majority of the wells 
are screened in either alluvial or alluvial/colluvial materials, no hydraulic conductivity 
testing was conducted on the residuum, weathered shale, or unweathered shale.   

The groundwater flow velocity calculation is performed using the geometric mean for Kh 
of 1.67 ft/day.  An estimated effective porosity (𝑛𝑛e) of 0.15 is used to represent average 
conditions for the silty clay alluvium/colluvium, derived based on review of literature, 
observed site lithology, and professional judgement.  With these variables assigned, and 
accounting for the representative hydraulic gradient discussed above, the representative 
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groundwater flow velocity underneath AP-4 was calculated to be 0.20 ft/day for the 
reporting period.   

3.3 Groundwater Sampling Procedures 

Groundwater samples were collected from the compliance monitoring network using 
low-flow sampling procedures in accordance with § 257.93(a).  Purging and sampling 
was performed using dedicated bladder pumps with dedicated tubing, non-dedicated 
bladder pumps, and peristaltic pumps.  For wells sampled with non-dedicated bladder 
pumps and peristaltic pumps, the pump intake was lowered to the midpoint of the well 
screen (or as appropriate based on the groundwater level).  Non-dedicated bladder pump 
and peristaltic pump samples were collected using new disposable polyethylene tubing; 
all non-dedicated tubing was disposed of following the sampling event.  All non-
disposable equipment was decontaminated before use and between well locations. 

An in-situ water quality field meter (Aqua TROLL 400) was used to monitor and record 
field water quality parameters [i.e., pH, conductivity, dissolved oxygen (DO), 
temperature, and oxidation reduction potential (ORP)] during well purging to verify 
stabilization prior to sampling. Turbidity was monitored using a LaMotte 2020we (or 
similar) portable turbidity meter.  Groundwater samples were collected once the 
following stabilization criteria were met: 

• pH ± 0.1 standard units (s.u.). 

• Conductivity ± 5%. 

• ±0.2 mg/L or ±10% (whichever is greater) for DO > 0.5 mg/L.  No criterion 
applies if DO < 0.5 mg/L, record only. 

• Turbidity measured less than 5 nephelometric turbidity units (NTU), or measured 
between 5 and 10 NTU following three hours of purging. 

Following purging, and once stabilization was achieved, unfiltered samples were 
collected into appropriately preserved laboratory-supplied sample containers.  Sample 
bottles were placed in ice-packed coolers and submitted to Pace Analytical Services, 
LLC. (Pace Analytical) in Peachtree Corners, Georgia following chain-of-custody 
protocol.  The field sampling and equipment calibration forms generated during the 
August 2021 and January/February 2022 semiannual assessment monitoring events and 
the September 2021 supplemental sampling of HGWC- 117 and HGWC-117A are 
provided in Appendix C.   
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3.4 Laboratory Analyses 

Laboratory analyses were performed by Pace Analytical, which is accredited by the 
National Environmental Laboratory Accreditation Program (NELAP).  Pace Analytical 
maintains a NELAP certification for the Appendix III and Appendix IV constituents 
analyzed for this project.  Analytical methods used for groundwater sample analysis, and 
the associated results, are listed in the analytical laboratory reports included in 
Appendix C.  The groundwater analytical results from the August 2021, September 2021, 
and January/February 2022 sampling events are summarized in Table 5. 

3.5 Quality Assurance and Quality Control Summary 

Quality assurance/quality control (QA/QC) samples were collected during the 
groundwater monitoring events in accordance with the Site’s Groundwater Monitoring 
Plan (Geosyntec, 2021c), and included the following: field duplicates, equipment blanks, 
and field blank samples.  QA/QC samples were collected in appropriately preserved 
laboratory-provided containers and submitted under the same chain of custody as the 
primary samples for analysis of the same constituents by Pace Analytical. 

In addition to collecting QA/QC samples, the data were validated based on the pertinent 
methods referenced in the laboratory reports, professional and technical judgment, and 
applicable federal guidance documents (USEPA, 2011; USEPA, 2017).  Where 
necessary, the data were qualified with supporting documentation and justifications.  The 
data are considered usable for meeting project objectives and the results are considered 
valid.  The associated data validation report is provided in Appendix C, along with the 
laboratory reports.  
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4.0 STATISTICAL ANALYSIS  

The following section summarizes the statistical analysis of Appendix III groundwater 
monitoring data performed pursuant to § 257.93.  In addition, pursuant to § 257.95(d)(2), 
Georgia Power established GWPS for the Appendix IV monitoring constituents and 
completed statistical analyses of the Appendix IV groundwater monitoring data obtained 
during the monitoring period.  The data were analyzed by Groundwater Stats Consulting 
(GSC); the reports generated from the analyses are provided in Appendix D.  

4.1 Statistical Methods 

Groundwater data from the reporting period were statistically analyzed in accordance 
with the Professional Engineer-certified (PE-certified) Statistical Analysis Method 
Certification (October 2017, revised January 2020).  The Sanitas groundwater statistical 
software was used to perform the statistical analyses.  Sanitas is a decision-support 
software package, that incorporates the statistical tests required of Subtitle C and D 
facilities by USEPA regulations and guidance as recommended in the USEPA document 
Statistical Analysis of Groundwater Data at RCRA Facilities Unified Guidance (Unified 
Guidance) (USEPA, 2009). 

Appendix III statistical analysis was performed to determine if Appendix III constituents 
have returned to background levels.  Appendix IV constituents were evaluated to 
determine if concentrations statistically exceeded the established GWPS.  Detailed 
statistical methods used for Appendix III and Appendix IV constituents are discussed in 
statistical analysis packages provided in Appendix D and summarized in Sections 4.1.1 
and 4.1.2.  The GWPS were finalized pursuant to § 257.95(d)(2) and presented in 
Table 6.   

4.1.1 Appendix III Statistical Methods 

Based on guidance from GA EPD, statistical tests used to evaluate the groundwater 
monitoring data consist of interwell prediction limits (PLs) combined with a 1-of-2 
verification resample plan for each of the Appendix III constituents.  Interwell PLs pool 
upgradient well data to establish a background limit for an individual constituent, and the 
most recent sample from each downgradient well is compared to the same limit for each 
constituent.  The most recent sample from each downgradient well is compared to the 
background limit to determine whether there are SSIs.  An "initial exceedance" occurs 
when an Appendix III constituent reported in the groundwater of a downgradient 
compliance monitoring well exceeds the constituent’s associated PL.  The 1-of-2 
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resample plan allows for collection of an independent resample.  A confirmed exceedance 
is noted only when the resample confirms the initial exceedance by also exceeding the 
statistical limit.  If the resample falls within its respective prediction limit, no exceedance 
is declared.  

4.1.2 Appendix IV Statistical Methods 

To statistically compare groundwater data to GWPS, confidence intervals are constructed 
for each of the detected Appendix IV constituents in each downgradient compliance 
monitoring well with a minimum of four samples.  In accordance with Section 21.1.1 of 
the Unified Guidance (USEPA, 2009), four independent data are the minimum population 
size recommended to construct confidence intervals required to assess SSL for 
Appendix IV constituents.  Those confidence intervals are compared to the GWPS.  Only 
when the entire confidence interval is above a GWPS is the well/constituent pair 
considered to exceed its GWPS.  If a confidence interval exceeds a GWPS, an SSL 
exceedance is identified. 

USEPA revised the federal CCR Rule on July 30, 2018, updating GWPS for cobalt, lead, 
lithium, and molybdenum.  As described in § 257.95(h)(1-3), the GWPS is defined by the 
below criteria.  These criteria were adopted into the GA EPD Rules for Solid Waste 
Management 391-3-4-.10 on February 22, 2022.   

(1) The maximum contaminant level (MCL) established under § 141.62 and 
§ 141.66. 

(2) Where an MCL has not been established: 

 (i) Cobalt 0.006 mg/L; 

 (ii) Lead 0.015 mg/L; 

 (iii) Lithium 0.040 mg/L; and 

 (iv) Molybdenum 0.10 mg/L. 

(3) Background levels for constituents where the background level is higher 
than the MCL or rule-specified GWPS. 
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Since GA EPD adopted the federal GWPS in February 2022, the August 2021 data were 
compared to the prior GA EPD GWPS which applied the following criteria to establish 
GWPS pursuant to GA EPD Rules for Solid Waste Management 391-3-4-.10:   

(1) The federally established MCL. 

(2) Where an MCL has not been established, the background concentration. 

(3) Background levels for constituents where the background level is higher than the 
MCL. 

Following the above rule requirements, GWPS have been established for statistical 
comparison of Appendix IV constituents and are presented in Table 6.   

4.2 Statistical Analyses Results 

Based on review of the statistical analyses presented in Appendix D, Appendix III 
constituents continue to exceed background PLs for the August 2021 and 
January/February 2022  assessment monitoring events.  Pursuant to § 257.95(f), 
assessment monitoring should continue based on these statistical results.   

Statistical analysis of the August 2021 data identifed an SSL of cobalt above the GWPS 
at the time (0.005 mg/L) in HGWC-117. However, the cobalt SSL was not identified in 
HGWC-117 for the January/February 2022 assessment monitoring event due to the newly 
adopted GWPS (i.e., 0.006 mg/L).  As discussed in Section 4.1.2 only when the entire 
confidence interval of an Appendix IV consitutent is above its respective GWPS is a SSL 
identified for the well.   

As discussed below in Section 5, Georgia Power submitted an ASD to GA EPD in 
October 2021 that outlined multiple lines of evidence that the SSL is not associated with 
a release from AP-4.  Pursuant to § 257.95(g), a groundwater exceedance notification 
acknowledging the SSL of cobalt and submission of the ASD was placed in the Operating 
Record on January 31, 2022.   
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5.0 ALTERNATE SOURCE DEMONSTRATION  

An ASD was prepared and submitted to GA EPD on October 28, 2021, to address the 
SSL of cobalt reported for HGWC-117 (Geosyntec, 2021d).  The ASD is provided in 
Appendix E.  The ASD presented multiple lines of evidence that the SSL is not associated 
with a release from AP-4, but is instead an isolated occurrence unrelated to the unit, and 
may have been affected by pump/sampling issues.  A Pearson correlation coefficient 
analysis of available groundwater data for HGWC-117 did not identify statistically 
significant positive correlations between cobalt concentrations and concentrations of 
Appendix III constituents; if cobalt were to originate from CCR, it should have 
statistically significant positive correlations with the Appendix III indicator constituents 
to indicate a similar source of solutes.  Additionally, to evaluate groundwater quality in 
vicinity of HGWC-117 and assess the cobalt SSL, HGWC-117A was installed 
approximately 30 ft side-gradient to HGWC-117 and screened in the same lithology.  The 
cobalt groundwater concentrations reported for samples collected in August and 
September 2021 from HGWC-117A were estimated (i.e., 0.0024 J mg/L [Aug 2021], 
0.0011 J mg/L [Sep 2021]) below the reporting limit and the GWPS, at that time, of 0.005 
mg/L.  This was confirmed during the January/February 2022 sampling event where 
cobalt concentrations at HGWC-117A were estimated at 0.00041 J mg/L. 

Based on the data presented in the ASD, Georgia Power will monitor HGWC-117A in 
parallel with HGWC-117 during routine groundwater sampling events.  Once sufficient 
data are available to statistically evaluate groundwater conditions at HGWC-117A, 
HGWC-117A may replace HGWC-117, if appropriate, as the new compliance well.    
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6.0 MONITORING PROGRAM STATUS  

Based on the statistical evaluation results presented for the reporting period, SSIs of 
Appendix III constituents have not returned to background levels; and therefore, Georgia 
Power will continue to monitor groundwater at AP-4 in accordance with the assessment 
monitoring program regulations of § 257.95.   

Statistical analyses of the compiled AP-4 groundwater data identified an SSL of cobalt in 
HGWC-117 following the August 2021 semiannual assessment monitoring event.  As 
discussed in Section 5, an ASD was submitted to GA EPD in October 2021 addressing 
the SSL.  No SSL was identified with the statistical analysis of the January/February 2022 
groundwater data.    
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7.0 CONCLUSIONS AND FUTURE ACTIONS 

This 2022 Annual Groundwater Monitoring and Corrective Action Report for Plant 
Hammond AP-4 was prepared to fulfill the requirements of the GA EPD Rules for Solid 
Waste Management 391-3-4-.10, and indirectly by reference the federal CCR Rule.  
Statistical analysis of the August 2021 data identifed an SSL of cobalt above the GWPS 
at the time (0.005 mg/L) in HGWC-117.  Statistical analysis of the January/February 2022 
data did not identify an SSL for cobalt in HGWC-117.   

To address the SSL, Georgia Power prepared and submitted an ASD to GA EPD within 
90 days of the initial posting of the Groundwater Exceedance Notification, dated July 30, 
2021.  The ASD presented multiple lines of evidence that the SSL is not associated with 
a release from AP-4, but instead is an isolated occurrence, relative to the other AP-4 
monitoring wells, and may have been affected by pump/sampling issues unrelated to the 
unit.  Based on the data presented in the ASD, Georgia Power proposes to monitor newly 
installed side-gradient piezometer HGWC-117A in parallel to HGWC-117 during routine 
groundwater sampling events.  Once sufficient data are available for HGWC-117A to 
statistically evaluate groundwater conditions in this area, HGWC-117A may replace 
HGWC-117, if appropriate, as the new compliance well.   

Georgia Power will continue to monitor groundwater in accordance with the assessment 
monitoring program as specified in § 257.95.  The next assessment monitoring event for 
AP-4 is scheduled for August 2022.  The August 2022 semiannual assessment monitoring 
event will include sampling and analysis of all Appendix III and IV constituents. 
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APPENDIX A 
 

Well Design, Installation and Development 
Report – Addendum No. 2, Plant Hammond 

Ash Pond 4 (AP-4), September 2021 
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APPENDIX C 
 

Laboratory Analytical and Field Sampling 
Reports 
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APPENDIX D 
 

Statistical Analysis Reports 
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Confidence Interval
Constituent: Arsenic (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Constituent: Barium (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Confidence Interval
Constituent: Beryllium (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Confidence Interval
Constituent: Cadmium (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Confidence Interval
Constituent: Chromium (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Constituent: Cobalt (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Confidence Interval
Constituent: Combined Radium 226 & 228 (pCi/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Confidence Interval
Constituent: Fluoride (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Confidence Interval
Constituent: Lead (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Confidence Interval
Constituent: Lithium (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Constituent: Mercury (mg/L)    Analysis Run 11/18/2021 2:42 PM    View: Appendix IV
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Groundwater Stats Consulting  • www.groundwaterstats.com • 913.829.1470

July 29, 2022 

Southern Company Services 

Attn: Ms. Kristen Jurinko 

241 Ralph McGill Blvd. NE, Bin 10160 

Atlanta, Georgia 30308 

Re: Plant Hammond Ash Pond 4 (AP-4) 

February 2022 Semi-Annual Statistical Analysis 

Dear Ms. Jurinko, 

Groundwater Stats Consulting, formerly the statistical consulting division of Sanitas 

Technologies, is pleased to provide the February 2022 Semi-Annual Groundwater 

Detection and Assessment Monitoring Statistical summary of groundwater data for 

Georgia Power Company’s Plant Hammond AP-4. The analysis complies with the federal 

rule for the Disposal of Coal Combustion Residuals from Electric Utilities (CCR Rule, 2015), 

the Georgia Environmental Protection Division (EPD) Rules for Solid Waste Management 

Chapter 391-3-4-.10 and follows the United States Environmental Protection Agency 

(USEPA) Unified Guidance (2009). 

Sampling began for Hammond AP-4 in 2016, and at least 8 background samples have 

been collected at each of the groundwater monitoring wells analyzed in this report. The 

monitoring well network, as provided by Southern Company Services, consists of the 

following:  

o Upgradient well:  HGWA-47, HGWA-48D, HGWA-111, HGWA-112, and

HGWA-113

o Downgradient wells: HGWC-101, HGWC-102, HGWC-103, HGWC-105,

HGWC-107, HGWC-109, HGWC-117, and HGWC-118

o Piezometer: HGWC-117A

Note that downgradient well HGWC-102 was first sampled in October 2019 and currently 

has at least 8 samples; therefore, data from this well were evaluated during this statistical 

GROUNDWATER STATS 
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analysis. Upgradient wells HGWA-47 and HGWA-48D were first sampled in September 

2020 and currently have a minimum of 4 samples which were pooled with neighboring 

upgradient well data for construction of interwell prediction limits. Upgradient well data 

are included in construction of interwell prediction limits when a minimum of 2 samples 

are available. Since piezometer HGWC-117A was first sampled in August 2021 and has 

only been sampled three times, data were included on time series and box plots, but no 

formal statistics were required. Data from this well will be evaluated with confidence 

intervals once a minimum of 4 samples have been collected. 

Data were sent electronically to Groundwater Stats Consulting, and the statistical analysis 

was reviewed by Andrew Collins, Project Manager of Groundwater Stats Consulting. 

The Coal Combustion Residuals (CCR) program consists of the following constituents 

listed below. The terms “constituent” and “parameter” are interchangeable. 

o Appendix III (Detection Monitoring) - boron, calcium, chloride, fluoride,

pH, sulfate, and TDS

o Appendix IV (Assessment Monitoring) – antimony, arsenic, barium,

beryllium, cadmium, chromium, cobalt, combined radium 226 + 228,

fluoride, lead, lithium, mercury, molybdenum, selenium, and thallium

Note that when there are no detections present in downgradient wells for a given 

constituent, statistical analyses are not required. A summary of Appendix IV downgradient 

well/constituent pairs with 100% non-detects follows this letter.  

For all constituents, a substitution of the most recent reporting limit is used for non-detect 

data. This generally gives the most conservative limit in each case. In the case of lithium, 

historical reporting limits vary among the wells. Therefore, the reporting limit of 0.03 mg/L 

was substituted across all wells, which is the most recent reporting limit provided by the 

laboratory. 

Time series plots for Appendix III and IV parameters at all wells are provided for the 

purpose of screening data at these wells (Figure A). Additionally, a separate section of box 

plots is included for all constituents at upgradient and downgradient wells (Figure B). The 

time series plots are used to initially screen for suspected outliers and trends, while the 

box plots provide visual representation of variation within individual wells and between 

all wells. Values in background which have been flagged as outliers may be seen in a 

lighter font and as a disconnected symbol on the graphs. A summary of flagged outliers 

follows this report (Figure C).  
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Data at all wells were initially evaluated during the background screening described below 

for the following: 1) outliers; 2) trends; 3) most appropriate statistical method for 

Appendix III parameters based on site characteristics of groundwater data upgradient of 

the facility; and 4) eligibility of downgradient wells when intrawell statistical methods are 

recommended. Power curves were provided with the screening and demonstrated that 

the selected statistical methods for Appendix III parameters comply with the USEPA 

Unified Guidance. The EPA suggests the selected statistical method should provide at least 

55% power at 3 standard deviations or at least 80% power at 4 standard deviations. 

 

Statistical Methods – Appendix III Parameters 

 

Appendix III parameters are evaluated using interwell prediction limits combined with a      

1-of-2 resample plan for all constituents: boron, calcium, chloride, fluoride, pH, sulfate, 

and TDS. 

 

Parametric prediction limits are utilized when the screened historical data follow a normal 

or transformed-normal distribution. When data cannot be normalized or the majority of 

data are non-detects, a nonparametric test is utilized. While the false positive rate 

associated with the parametric limits is based on an annual 10% (5% per semi-annual 

event) as recommended by the EPA Unified Guidance (2009), the false positive rate 

associated with the nonparametric limits is dependent upon the available background 

sample size, number of future comparisons, and verification resample plan. The 

distribution of data is tested using the Shapiro-Wilk/Shapiro-Francia test for normality. 

After testing for normality and performing any adjustments as discussed below (US EPA, 

2009), data are analyzed using either parametric or non-parametric prediction limits.  

 

• No statistical analyses are required on wells and analytes containing 100% non-

detects (USEPA Unified Guidance, 2009, Chapter 6).  

• When data contain <15% non-detects in background, simple substitution of 

one-half the reporting limit is utilized in the statistical analysis. The reporting 

limit utilized for non-detects is the most recent practical quantification limit 

(PQL) as reported by the laboratory. 

• When data contain between 15-50% non-detects, the Kaplan-Meier non-

detect adjustment is applied to the background data. This technique adjusts 

the mean and standard deviation of the historical concentrations to account 

for concentrations below the reporting limit.  

• Nonparametric prediction limits are used on data containing greater than 50% 

non-detects. 
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Note that values shown on data pages reflect raw data and any non-detects that have 

been substituted with one-half of the reporting limit will be shown as the original 

reporting limit.  

 

Natural systems continuously evolve due to physical changes made to the environment. 

Examples include capping a landfill, paving areas near a well, or lining a drainage channel 

to prevent erosion. Periodic updating of background statistical limits is necessary to 

accommodate these types of changes. In the interwell case, prediction limits are updated 

with upgradient well data during each event after careful screening for any new outliers. 

In some cases, an earlier portion of data may require deselection prior to construction of 

limits to provide sensitive limits that will rapidly detect changes in groundwater quality. 

Even though the data are excluded from the calculation, the values will continue to be 

reported and shown in tables and graphs. When this step is required a summary of any 

adjusted records will be provided. No records were adjusted at this time. 

 

Summary of Background Screening Conducted in April 2019 

 

Outlier Analysis 

 

Time series plots were used to identify suspected outliers, or extreme values that would 

result in limits that are not representative of the current background data population.  

Suspected outliers at all wells for Appendix III and Appendix IV parameters were formally 

tested using Tukey’s box plot method and, when identified, flagged in the computer 

database with “o” and deselected prior to construction of statistical limits.  

 

Using the Tukey box plot method, a few outliers were identified. Often, when the most 

recent value is identified as an outlier, values are not flagged in the database at this time 

as they may represent a possible trend. If future values do not remain at similar 

concentrations, these values will be flagged as outliers and deselected. Several low values 

exist in the data sets and appear on the graphs as possible low outliers relative to the 

laboratory’s Practical Quantitation Limit. However, these values are observed trace values 

(i.e., measurements reported by the laboratory between the Method Detection Limit and 

the Practical Quantitation Limit) and, therefore, were not flagged as outliers.  

 

Of the outliers identified by Tukey’s method, only one outlier was flagged as all other 

values are similar to remaining measurements within a given well or neighboring wells, or 

were reported non-detects.  

 

Additionally, when any values are flagged in the database as outliers, they are plotted in 

a disconnected and lighter symbol on the time series graph. The accompanying data 
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pages display the flagged value in a lighter font as well. A substitution of the most recent 

reporting limit was applied when varying detection limits existed in data. 

 

Seasonality 

 

No obvious seasonal patterns were observed on the time series plots for any of the 

detected data; therefore, no deseasonalizing adjustments were made to the data. When 

seasonal patterns are observed, data may be deseasonalized so that the resulting limits 

will correctly account for the seasonality as a predictable pattern rather than random 

variation or a release.  

 

Trend Tests 

 

While trends may be identified by visual inspection, a quantification of the trend and its 

significance is needed.  The Sen’s Slope/Mann Kendall trend test was used to evaluate all 

data at each well to identify statistically significant increasing or decreasing trends. In the 

absence of suspected contamination, significant trending data are typically not included 

as part of the background data used for construction of prediction limits. This step serves 

to eliminate the trend and, thus, reduce variation in background. When statistically 

significant decreasing trends are present, all available data are evaluated to determine 

whether earlier concentration levels are significantly different than current reported 

concentrations and will be deselected as necessary. When any records of data are 

truncated for the reasons above, a summary report will be provided to show the date 

ranges used in construction of the statistical limits. 

 

The results of the trend analyses were included with the screening and showed a few 

statistically significant decreasing and increasing trends for the Appendix III parameters. 

Most trends noted were relatively low in magnitude when compared to average 

concentrations, and the background period is short; therefore, no adjustments were made 

to the data sets. 

 

Appendix III – Determination of Spatial Variation 

 

The Analysis of Variance (ANOVA) is typically used to statistically evaluate differences in 

average concentrations among upgradient wells, which assists in identifying the most 

appropriate statistical approach. However, interwell methods are currently implemented 

in accordance with the Georgia EPD regulations and are used to evaluate compliance 

samples in downgradient wells. 
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Statistical Evaluation of Appendix III Parameters – February 2022 

 

All Appendix III parameters were analyzed using interwell prediction limits. Background 

(upgradient) well data were re-assessed for potential outliers during this analysis. Values 

in background which have been flagged as outliers may be seen in a lighter font and as a 

disconnected symbol on the graphs. No new values were flagged and a summary of 

previously flagged outliers follows this report (Figure C).  

 

Interwell Prediction Limits 

Interwell prediction limits, combined with a 1-of-2 resample plan, were constructed using 

all historical upgradient well data through February 2022 (Figure D). Interwell prediction 

limits pool upgradient well data to establish a background limit for an individual 

constituent. The February 2022 sample from each downgradient well is compared to the 

background limit to determine whether initial exceedances are present.  

In the event of an initial exceedance of compliance well data, the 1-of-2 resample plan 

allows for collection of one additional sample to determine whether the initial exceedance 

is confirmed. When a resample confirms the initial exceedance, a statistically significant 

increase is identified and further research would be required to identify the cause of the 

exceedance (i.e., impact from the site, natural variation, or an off-site source). If the 

resample falls within the statistical limit, the initial exceedance is considered to be a false 

positive result and, therefore, no exceedance is noted and no further action is necessary. 

If no resample is collected, the original result is considered a confirmed exceedance. 

Several prediction limit exceedances were noted for Appendix III parameters. A summary 

table of the interwell prediction limits follows this letter. 

Trend Test Evaluation – Appendix III 

When prediction limit exceedances are identified in downgradient wells, data are further 

evaluated using the Sen’s Slope/Mann Kendall trend test to determine whether 

concentrations are statistically increasing, decreasing, or stable (Figure E). Upgradient 

wells are included in the trend analyses for all parameters found to exceed their prediction 

limit in downgradient wells to identify whether similar patterns exist upgradient of the 

site. When trends are present in upgradient trends, it is an indication of natural variability 

in groundwater unrelated to practices at the site. A summary of the trend test results 

follows this letter. Statistically significant trends were noted for the following 

well/constituent pairs:  

 

Increasing trends: 

• Calcium: HGWA-113 (upgradient) and HGWC-105 
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Decreasing trends: 

• Boron:  HGWC-109 

• Sulfate: HGWA-113 (upgradient) 

 

Statistical Methods – Appendix IV Parameters 

 

Appendix IV parameters are evaluated by statistically comparing the mean or median of 

each downgradient well/constituent pair against corresponding Groundwater Protection 

Standards (GWPS). The GWPS may be either regulatory (Maximum Containment Limits 

(MCL) or CCR rule-specified limits) or site-specific limits that are based on upgradient 

background groundwater quality. Site-specific background limits are determined using 

tolerance limits, and the comparison of downgradient means or medians to GWPS is 

performed using confidence intervals. The methods are described below. 

 

Statistical Evaluation of Appendix IV Parameters – February 2022 

 

For Appendix IV parameters, confidence intervals for each downgradient well/constituent 

pair were compared against corresponding Groundwater Protection Standards (GWPS). 

GWPS were developed as described below. Well/constituent pairs that have 100% non-

detects do not require analysis. Data from upgradient wells for Appendix IV parameters 

are reassessed for outliers during each analysis. No new values were flagged and a 

summary of previously flagged outliers follows this report (Figure C).  

 

Interwell Upper Tolerance Limits 

 

First, interwell tolerance limits were used to calculate site-specific background limits from 

all available pooled upgradient well data through February 2022 for Appendix IV 

constituents (Figure F). As mentioned above, a reporting limit of 0.03 mg/L was 

substituted across all wells for lithium. Parametric tolerance limits are used when data 

follow a normal or transformed-normal distribution.  When data contained greater than 

50% non-detects or did not follow a normal or transformed-normal distribution, non-

parametric tolerance limits were used.  

 

Groundwater Protection Standards 

  

The background limits were then used when determining the groundwater protection 

standard (GWPS) under 40 CFR §257.95(h) and Georgia EPD Rule 391-3-4-.10(6)(a). On 

July 30, 2018, US EPA revised the Federal CCR rule updating GWPS for cobalt, lead, lithium, 

and molybdenum as described above in 40 CFR §257.95(h)(2). Effective on February 22, 

2022, Georgia EPD incorporated the updated GWPS into the current Georgia EPD Rules 
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for Solid Waste Management 391-3-4-.10(6)(a). In accordance with the updated Rules, the 

GWPS is: 

•       The maximum contaminant level (MCL) established under §141.62 and 

§141.66 of this title 

•       Where an MCL has not been established for a constituent, Federal and State 

CCR Rules specify levels for cobalt (0.006 mg/L), lead (0.015 mg/L), lithium 

(0.040 mg/L), and molybdenum (0.100 mg/L) 

•       The respective background level for a constituent when the background 

level is higher than the MCL or Federal CCR Rule identified GWPS 

  

Following Georgia EPD Rule requirements and the Federal CCR requirements, GWPS were 

established for statistical comparison of Appendix IV constituents for this sample event 

(Figure G).  

Confidence Intervals 

 

To complete the statistical comparison to GWPS, confidence intervals were constructed 

for the Appendix IV constituents in each downgradient well (Figure H). As mentioned 

above, well/constituent pairs with 100% non-detects did not require statistics, which 

includes all downgradient wells for molybdenum.  

 

The Sanitas software was used to calculate both the tolerance limits and the confidence 

intervals. Confidence intervals were compared to the GWPS prepared as described above 

(Figure H). Only when the entire confidence interval is above a GWPS is the downgradient 

well/constituent pair considered to exceed its respective standard. If there is an 

exceedance of the GWPS, a statistically significant level (SSL) exceedance is identified. A 

summary of the confidence intervals follows this letter. No exceedances were identified. 

 

Thank you for the opportunity to assist you in the statistical analysis of groundwater 

quality for Hammond AP-4. If you have any questions or comments, please feel free to 

contact us. 

 

For Groundwater Stats Consulting, 

 

     

 

  

Abdul Diane       Andrew T. Collins    

Groundwater Analyst     Project Manager  

http://www.groundwaterstats.com/


Sanitas™ v.9.6.32g . UG

100% Non-Detects: Appendix IV Downgradient
Analysis Run 3/29/2022 2:50 PM    View: Appendix IV

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Antimony (mg/L)
HGWC-101, HGWC-105, HGWC-109, HGWC-117, HGWC-117A, HGWC-118

Arsenic (mg/L)
HGWC-103, HGWC-105, HGWC-107, HGWC-117A

Beryllium (mg/L)
HGWC-102, HGWC-105, HGWC-107, HGWC-109, HGWC-117A

Cadmium (mg/L)
HGWC-105, HGWC-109, HGWC-118

Chromium (mg/L)
HGWC-117A

Cobalt (mg/L)
HGWC-107

Lead (mg/L)
HGWC-117A

Lithium (mg/L)
HGWC-101

Molybdenum (mg/L)
HGWC-101, HGWC-102, HGWC-103, HGWC-105, HGWC-107, HGWC-109, HGWC-117, HGWC-117A, HGWC-118

Selenium (mg/L)
HGWC-101, HGWC-103, HGWC-105, HGWC-107, HGWC-109, HGWC-117, HGWC-117A, HGWC-118

Thallium (mg/L)
HGWC-101, HGWC-103, HGWC-105, HGWC-107, HGWC-109, HGWC-117, HGWC-117A, HGWC-118



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (mg/L) HGWC-101 0.01939 n/a 2/2/2022 0.14 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-102 0.01939 n/a 2/2/2022 2.6 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-103 0.01939 n/a 2/2/2022 3.1 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-105 0.01939 n/a 2/3/2022 1.4 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-107 0.01939 n/a 2/2/2022 0.85 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-109 0.01939 n/a 2/2/2022 0.25 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-117 0.01939 n/a 2/2/2022 0.86 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-118 0.01939 n/a 2/3/2022 0.77 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Calcium (mg/L) HGWC-102 73.8 n/a 2/2/2022 116 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-103 73.8 n/a 2/2/2022 104 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-105 73.8 n/a 2/3/2022 115 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-118 73.8 n/a 2/3/2022 84.5 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-102 5.7 n/a 2/2/2022 7.2 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-103 5.7 n/a 2/2/2022 7.1 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-101 14 n/a 2/2/2022 100 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-102 14 n/a 2/2/2022 303 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-103 14 n/a 2/2/2022 293 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-105 14 n/a 2/3/2022 195 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-107 14 n/a 2/2/2022 111 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-109 14 n/a 2/2/2022 25.5 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-117 14 n/a 2/2/2022 115 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-118 14 n/a 2/3/2022 72.7 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Total Dissolved Solids (mg/L) HGWC-102 338.6 n/a 2/2/2022 602 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-103 338.6 n/a 2/2/2022 576 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-105 338.6 n/a 2/3/2022 463 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Interwell Prediction Limit - Significant Results
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/29/2022, 2:28 PM

















FIGURE A. 

  





































Time Series
Constituent: Beryllium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Beryllium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Boron (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Boron (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Cadmium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Cadmium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Calcium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Calcium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Chloride (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Chloride (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Chromium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Chromium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Cobalt (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Cobalt (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Combined Radium 226 & 228 (pCi/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Combined Radium 226 & 228 (pCi/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Fluoride (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Fluoride (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Lead (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/30/2016

8/31/2016

10/20/2016

10/24/2016

1/25/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

10/1/2018

10/3/2018

8/21/2019

8/22/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/25/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

3/12/2021

3/16/2021

3/17/2021

8/12/2021

8/13/2021

8/16/2021

1/31/2022

2/1/2022

2/2/2022

HGWA-111 (bg) HGWA-112 (bg) HGWA-113 (bg) HGWA-47 (bg) HGWA-48D (bg) HGWC-101 HGWC-102

0.0001 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.00016 (J)

0.00058 (J)

0.00036 (J)

0.00026 (J)

0.0011

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.00016 (J)

0.00011 (J)

6.5E-05 (J)

0.00017 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.0001 (J)

<0.001

<0.001

<0.001

7.1E-05 (J)

7.3E-05 (J)

0.00039 (J)

0.00022 (J)

0.00096 (J)

0.0016

<0.001

<0.001

<0.001

<0.001

<0.001

3.8E-05 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

0.00015 (J)

5.6E-05 (J)

4.8E-05 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

0.0009 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.00011 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001



Time Series
Constituent: Lead (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Lithium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Lithium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Mercury (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Mercury (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Molybdenum (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Molybdenum (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: pH (s.u.)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: pH (s.u.)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Selenium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Selenium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Sulfate (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Sulfate (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Thallium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Thallium (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Time Series
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 3/29/2022 2:21 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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FIGURE B. 
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Constituent: Antimony    Analysis Run 3/29/2022 2:22 PM    View: Constituents View

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Outlier Summary
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Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (mg/L) HGWC-101 0.01939 n/a 2/2/2022 0.14 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-102 0.01939 n/a 2/2/2022 2.6 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-103 0.01939 n/a 2/2/2022 3.1 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-105 0.01939 n/a 2/3/2022 1.4 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-107 0.01939 n/a 2/2/2022 0.85 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-109 0.01939 n/a 2/2/2022 0.25 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-117 0.01939 n/a 2/2/2022 0.86 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-118 0.01939 n/a 2/3/2022 0.77 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Calcium (mg/L) HGWC-102 73.8 n/a 2/2/2022 116 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-103 73.8 n/a 2/2/2022 104 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-105 73.8 n/a 2/3/2022 115 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-118 73.8 n/a 2/3/2022 84.5 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-102 5.7 n/a 2/2/2022 7.2 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-103 5.7 n/a 2/2/2022 7.1 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-101 14 n/a 2/2/2022 100 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-102 14 n/a 2/2/2022 303 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-103 14 n/a 2/2/2022 293 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-105 14 n/a 2/3/2022 195 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-107 14 n/a 2/2/2022 111 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-109 14 n/a 2/2/2022 25.5 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-117 14 n/a 2/2/2022 115 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-118 14 n/a 2/3/2022 72.7 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Total Dissolved Solids (mg/L) HGWC-102 338.6 n/a 2/2/2022 602 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-103 338.6 n/a 2/2/2022 576 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-105 338.6 n/a 2/3/2022 463 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Interwell Prediction Limit - Significant Results
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/29/2022, 2:28 PM



Constituent Well Upper Lim. Lower Lim. Date Observ. Sig. Bg N Bg Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Boron (mg/L) HGWC-101 0.01939 n/a 2/2/2022 0.14 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-102 0.01939 n/a 2/2/2022 2.6 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-103 0.01939 n/a 2/2/2022 3.1 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-105 0.01939 n/a 2/3/2022 1.4 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-107 0.01939 n/a 2/2/2022 0.85 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-109 0.01939 n/a 2/2/2022 0.25 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-117 0.01939 n/a 2/2/2022 0.86 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Boron (mg/L) HGWC-118 0.01939 n/a 2/3/2022 0.77 Yes 59 0.2061 0.0319 20.34 Kaplan-Meierx^(1/3) 0.0009403 Param Inter 1 of 2

Calcium (mg/L) HGWC-101 73.8 n/a 2/2/2022 23.8 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-102 73.8 n/a 2/2/2022 116 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-103 73.8 n/a 2/2/2022 104 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-105 73.8 n/a 2/3/2022 115 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-107 73.8 n/a 2/2/2022 62 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-109 73.8 n/a 2/2/2022 45.7 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-117 73.8 n/a 2/2/2022 42.6 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Calcium (mg/L) HGWC-118 73.8 n/a 2/3/2022 84.5 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-101 5.7 n/a 2/2/2022 5.3 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-102 5.7 n/a 2/2/2022 7.2 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-103 5.7 n/a 2/2/2022 7.1 Yes 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-105 5.7 n/a 2/3/2022 4.8 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-107 5.7 n/a 2/2/2022 2.9 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-109 5.7 n/a 2/2/2022 4.1 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-117 5.7 n/a 2/2/2022 4.3 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Chloride (mg/L) HGWC-118 5.7 n/a 2/3/2022 3.9 No 59 n/a n/a 0 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Fluoride (mg/L) HGWC-101 0.1741 n/a 2/2/2022 0.1ND No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-102 0.1741 n/a 2/2/2022 0.1ND No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-103 0.1741 n/a 2/2/2022 0.1ND No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-105 0.1741 n/a 2/3/2022 0.1ND No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-107 0.1741 n/a 2/2/2022 0.1ND No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-109 0.1741 n/a 2/2/2022 0.086J No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-117 0.1741 n/a 2/2/2022 0.1ND No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) HGWC-118 0.1741 n/a 2/3/2022 0.069J No 65 0.2591 0.08095 26.15 Kaplan-Meier sqrt(x) 0.0009403 Param Inter 1 of 2

pH (s.u.) HGWC-101 7.54 5.47 2/2/2022 5.51 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-102 7.54 5.47 2/2/2022 5.79 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-103 7.54 5.47 2/2/2022 5.63 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-105 7.54 5.47 2/3/2022 6.48 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-107 7.54 5.47 2/2/2022 6.14 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-109 7.54 5.47 2/2/2022 6.65 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-117 7.54 5.47 2/2/2022 5.53 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

pH (s.u.) HGWC-118 7.54 5.47 2/3/2022 6.79 No 65 n/a n/a 0 n/a n/a 0.0009051 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-101 14 n/a 2/2/2022 100 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-102 14 n/a 2/2/2022 303 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-103 14 n/a 2/2/2022 293 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-105 14 n/a 2/3/2022 195 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-107 14 n/a 2/2/2022 111 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-109 14 n/a 2/2/2022 25.5 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-117 14 n/a 2/2/2022 115 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Sulfate (mg/L) HGWC-118 14 n/a 2/3/2022 72.7 Yes 59 n/a n/a 5.085 n/a n/a 0.0005408 NP Inter (normality) 1 of 2

Total Dissolved Solids (mg/L) HGWC-101 338.6 n/a 2/2/2022 220 No 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-102 338.6 n/a 2/2/2022 602 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-103 338.6 n/a 2/2/2022 576 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-105 338.6 n/a 2/3/2022 463 Yes 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-107 338.6 n/a 2/2/2022 271 No 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-109 338.6 n/a 2/2/2022 206 No 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-117 338.6 n/a 2/2/2022 256 No 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) HGWC-118 338.6 n/a 2/3/2022 316 No 58 4.801 0.5217 0 None ln(x) 0.0009403 Param Inter 1 of 2

Interwell Prediction Limit - All Results
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/29/2022, 2:28 PM
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Sanitas™ v.9.6.32g . UG

m
g

/L

Background Data Summary (based on cube root transformation) (after Kaplan-Meier Adjustment): Mean=0.2061, Std.  
Dev.=0.0319, n=59, 20.34% NDs.    Normality test: Shapiro Francia @alpha = 0.01, calculated = 0.9526, critical =  
0.945.    Kappa = 1.96 (c=7, w=8, 1 of 2, event alpha = 0.05132).  Report alpha = 0.007498.  Individual comparison  
alpha = 0.0009403.  Comparing 8 points to limit.

Exceeds Limit:  HGWC-101, HGWC-102,  
HGWC-103, HGWC-105, HGWC-107,  
HGWC-109, HGWC-117, HGWC-118
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Francia normality test showed the  
data to be non-normal at the 0.01 alpha level.  Limit is highest of 59 background values.  Annual per-constituent alpha  
= 0.008617.  Individual comparison alpha = 0.0005408 (1 of 2).  Comparing 8 points to limit.

Exceeds Limit:  HGWC-102, HGWC-103,  
HGWC-105, HGWC-118
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Constituent: Chloride    Analysis Run 3/29/2022 2:27 PM    View: Appendix III
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Francia normality test showed the  
data to be non-normal at the 0.01 alpha level.  Limit is highest of 59 background values.  Annual per-constituent alpha  
= 0.008617.  Individual comparison alpha = 0.0005408 (1 of 2).  Comparing 8 points to limit.

Exceeds Limit:  HGWC-102, HGWC-103
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Constituent: Fluoride    Analysis Run 3/29/2022 2:27 PM    View: Appendix III
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Hollow symbols indicate censored values.

Background Data Summary (based on square root transformation) (after Kaplan-Meier Adjustment): Mean=0.2591,  
Std. Dev.=0.08095, n=65, 26.15% NDs.    Normality test: Shapiro Francia @alpha = 0.01, calculated = 0.9597, critical  
= 0.948.    Kappa = 1.953 (c=7, w=8, 1 of 2, event alpha = 0.05132).  Report alpha = 0.007498.  Individual comparison  
alpha = 0.0009403.  Comparing 8 points to limit.
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Non-parametric test used in lieu of parametric prediction limit because the Shapiro Francia normality test showed the  
data to be non-normal at the 0.01 alpha level.  Limits are highest and lowest of 65 background values.  Annual per-
constituent alpha = 0.01443.  Individual comparison alpha = 0.0009051 (1 of 2).  Comparing 8 points to limit.
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Constituent: Sulfate    Analysis Run 3/29/2022 2:27 PM    View: Appendix III
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Hollow symbols indicate censored values.

Non-parametric test used in lieu of parametric prediction limit because the Shapiro Francia normality test showed the  
data to be non-normal at the 0.01 alpha level.  Limit is highest of 59 background values.  5.085% NDs.  Annual per-
constituent alpha = 0.008617.  Individual comparison alpha = 0.0005408 (1 of 2).  Comparing 8 points to limit.

Exceeds Limit:  HGWC-101, HGWC-102,  
HGWC-103, HGWC-105, HGWC-107,  
HGWC-109, HGWC-117, HGWC-118
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Constituent: Total Dissolved Solids    Analysis Run 3/29/2022 2:27 PM    View: Appendix III
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Background Data Summary (based on natural log transformation): Mean=4.801, Std. Dev.=0.5217, n=58.    Normality  
test: Shapiro Francia @alpha = 0.01, calculated = 0.9442, critical = 0.944.    Kappa = 1.963 (c=7, w=8, 1 of 2, event  
alpha = 0.05132).  Report alpha = 0.007498.  Individual comparison alpha = 0.0009403.  Comparing 8 points to limit.

Exceeds Limit:  HGWC-102, HGWC-103,  
HGWC-105



Prediction Limit
Constituent: Boron (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Boron (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Boron (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Boron (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Calcium (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Calcium (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Calcium (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Calcium (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Chloride (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Chloride (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Chloride (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Prediction Limit
Constituent: Chloride (mg/L)    Analysis Run 3/29/2022 2:28 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWC-109 HGWC-102 HGWA-48D (bg) HGWA-47 (bg)

2.32.2

4 6

2.62.5

7.24.1



Prediction Limit
Constituent: Fluoride (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/18/2019

8/21/2019

8/22/2019

8/23/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/25/2020

8/26/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

0.07 (J) 0.2 (J) 0.04 (J)

0.06 (J) 0.15 (J) 0.08 (J) 0.12 (J) 0.09 (J) 0.18 (J)

0.12 (J)0.07 (J) 0.11 (J)

0.13 (J)0.16 (J) 0.05 (J)

0.09 (J) 0.16 (J) 0.17 (J)

0.14 (J) <0.10.15 (J)

0.28 (J)

0.16 (J)<0.1 0.05 (J)0.13 (J) 0.3

0.14 (J)0.15 (J) 0.01 (J)0.18 (J) 0.004 (J)

0.009 (J)0.07 (J)0.02 (J) 0.13 (J)

0.12 (J)0.03 (J) <0.10.06 (J) 0.19 (J) 0.11 (J)<0.10.03 (J) 0.1 (J)

<0.1 <0.1

<0.1 <0.1 0.07 (J)<0.1 <0.1<0.10.16 (J)

<0.10.032 (J)

0.18 (J)

0.057 (J)0.074 (J) 0.15 (J)<0.1

0.3<0.1

<0.10.078 (J)<0.1

<0.1<0.1 <0.1

0.12 (J)<0.1<0.1

0.042 (J)

<0.10.18 (J)

<0.1 0.05 (J)

0.042 (J) 0.03 (J)

0.19 (J) 0.33

0.89

0.048 (J) <0.10.11 (J)

0.07 (J)<0.1 <0.1 <0.1

0.034 (J)<0.1

0.12 (J)

0.042 (J)0.047 (J) 0.099 (J)0.18 (J) 0.05 (J) 0.087 (J)

<0.1<0.1

0.076 (J) <0.1<0.1

0.078 (J)<0.1 0.075 (J)<0.1<0.1

0.14 (J)

0.052 (J) 0.17 <0.1

0.072 (J)

<0.1 <0.1 <0.1<0.1 0.094 (J)

<0.1<0.1

0.16

0.064 (J)<0.1<0.1

<0.10.091 (J)

0.078 (J)

0.057 (J)



Prediction Limit
Constituent: Fluoride (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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3/12/2021

3/16/2021

3/17/2021

3/18/2021

3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

<0.1

0.18

0.089 (J)

0.079 (J)<0.1 <0.1 <0.1

<0.1

0.16<0.1 <0.1

<0.1 0.075 (J)<0.1 0.086 (J)

<0.1

<0.1

<0.1

0.055 (J)

0.16 <0.1

<0.1<0.1<0.1 0.086 (J)

<0.1 0.069 (J)



Prediction Limit
Constituent: Fluoride (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/18/2019

8/21/2019

8/22/2019

8/23/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/25/2020

8/26/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

HGWC-101 HGWC-102 HGWA-47 (bg) HGWA-48D (bg)

0.05 (J)

0.03 (J)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.22 (J)<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1 <0.1

0.067 (J) 0.098 (J)

<0.1<0.1

0.065 (J)

0.083 (J)

0.081 (J)0.064 (J)

0.079 (J)0.057 (J)



Prediction Limit
Constituent: Fluoride (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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3/12/2021

3/16/2021

3/17/2021

3/18/2021

3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWC-101 HGWC-102 HGWA-47 (bg) HGWA-48D (bg)

0.085 (J)0.062 (J)

<0.1 <0.1

0.064 (J)<0.1

<0.1

<0.1

0.072 (J)0.053 (J)

<0.1<0.1



Prediction Limit
Constituent: pH (s.u.)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/17/2019

6/18/2019

8/21/2019

8/22/2019

8/23/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/25/2020

8/26/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-117 HGWC-118 HGWC-109

6.89 5.99 5.77

5.54 6.5 6.11 6.07 7.03 6.78

7.016.73 6

5.84 5.61 5.48

6.046.34 6.55

6.047.02 5.68

6.2

5.51 6.43 6.96 6.55.94

5.275.7 5.98 6.926.01

6.316.44 6.426.06

6.996.06 6.636.45 6.275.635.595.986.79

5.565.94

5.99 6.56.535.596.16 6.95.4

5.626.12

5.86

6.596.49 65.49

5.29 7.03

5.945.92 5.62

6.18 6.18 6.54

5.53 7.086.08

7.09

6 5.47

6.06 6.42

5.44 6.17

6.965.99

5.53

5.86.056.6

6.04 5.535.55 6.93

6.766.26

7.02

7.035.7 6.175.98 6.19 6.58

6.465.49

5.995.647.37

6.566.475.49 6.13 6.89

6.08

5.956.7 5.53

6.97

6.646.45 6.095.82 5.92

5.586.46

6.1

6.115.6 6.63

6.796.01

7.03



Prediction Limit
Constituent: pH (s.u.)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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3/11/2021

3/12/2021

3/16/2021

3/17/2021

3/18/2021

3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-117 HGWC-118 HGWC-109

7.2

5.6

6.14

6.55

6.575.51 6.2 7.11

6.14

5.56.67 6.08

6.11 6.78 6.716.44

5.59

6.04

5.66

7.17

5.596.05

6.655.63 6.14 5.53

6.48 6.79



Prediction Limit
Constituent: pH (s.u.)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/17/2019

6/18/2019

8/21/2019

8/22/2019

8/23/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/25/2020

8/26/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

HGWC-101 HGWC-102 HGWA-48D (bg) HGWA-47 (bg)

5.35

5.3

5.24

5.39

5.47

5.4

5.37

5.39

5.31

5.3

5.39

5.33 5.68

5.64

5.75

5.58

5.53

5.67

5.72

5.75.32

7.5 7.54

5.48 5.82

7.34

7.4

7.39 7.27

7.327.4



Prediction Limit
Constituent: pH (s.u.)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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3/11/2021

3/12/2021

3/16/2021

3/17/2021

3/18/2021

3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWC-101 HGWC-102 HGWA-48D (bg) HGWA-47 (bg)

7.51 7.52

5.785.41

7.387.44

5.45

5.4

7.347.44

5.51 5.79



Prediction Limit
Constituent: Sulfate (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/17/2019

6/18/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

3/12/2021

3/16/2021

3/17/2021

3/18/2021

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

1.6 14 0.63 (J)

280 190 130 36 150 88

811.6 150

28011 0.62 (J)

190 130 41

0.62 (J)1.6 12

150

130300 37210 87

84340 11012 0.55 (J)

1301.4 180 40

1300.66 (J) 781801.6 14011 300 40

1.3 0.61 (J)

110 79170 4013031011

0.73 (J)1.4

9.9

351 132 49.7168

60.1103

6.7 0.52 (J)1

42.3173 132

169 91.5381

1.7

8.7 0.78 (J)

36139

185358

75.1141

30.9162311 126

116 77

1.8

23.21236.8 133 80.90.6 (J)

248 162

1.6 129<1

161 116 27.9251 78.4

6.6

1 <1

5.3

177 126293

14624.7

86

1.5

0.52 (J)

7.7

28.3

87.8286 128196



Prediction Limit
Constituent: Sulfate (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

162

<11.3 10

142 24.4112 75.1

354

108

104

1.5

0.5 (J)8.9

293 115111 25.5

195 72.7



Prediction Limit
Constituent: Sulfate (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Page 3

8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/17/2019

6/18/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

3/12/2021

3/16/2021

3/17/2021

3/18/2021

HGWC-101 HGWC-102 HGWA-47 (bg) HGWA-48D (bg)

110

110

120

97

96

110

95.5

121

95.1

102

101 <1

380

400

311

85.5

349

378

382

3.5 9.5

97 370

2.3

4.5

4.22.4

3.92.6

1.9 4.7

107 332



Prediction Limit
Constituent: Sulfate (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Page 4

3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWC-101 HGWC-102 HGWA-47 (bg) HGWA-48D (bg)

4.31.4

248

72.1

1.7 5.6

303100



Prediction Limit
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/17/2019

6/18/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

3/12/2021

3/16/2021

3/17/2021

3/18/2021

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-117 HGWC-118 HGWC-109

172 77 76

483 389 235 381 373 182

305108 319

111 51765

223316 172

345 155

407

516 346437 361 252

74 258637 35952

126 352 184234

325174 359 20845960 356 25494

75158

373 252313 31037554589

70131

92

559 278 224385

223 338

7691101

374 274 230

337 328582

213

94 69

273 210

340535

308334

272370515

215254

187

95 308 21235481 348

507 419

331207 52

347417507 297 213

48

139 62

84

411 253517

340 188

332

207

56

99

171

328465 255410

152 (o)



Prediction Limit
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Page 2

3/19/2021

8/12/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

1/31/2022

2/1/2022

2/2/2022

2/3/2022

HGWA-111 (bg) HGWA-113 (bg) HGWA-112 (bg) HGWC-103 HGWC-105 HGWC-107 HGWC-117 HGWC-118 HGWC-109

371

63157 92

441 189291 336

672

253

242

186

7399

576 256271 206

463 316



Prediction Limit
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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8/30/2016

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/25/2017

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/13/2017

11/14/2017

6/4/2018

6/5/2018

6/6/2018

6/7/2018

10/1/2018

10/2/2018

10/3/2018

4/1/2019

4/2/2019

4/3/2019

4/4/2019

4/5/2019

6/17/2019

6/18/2019

10/21/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

4/9/2020

6/18/2020

7/21/2020

8/27/2020

9/18/2020

9/22/2020

9/24/2020

9/25/2020

9/28/2020

11/10/2020

11/11/2020

12/15/2020

1/19/2021

3/11/2021

3/12/2021

3/16/2021

3/17/2021

3/18/2021

HGWC-101 HGWC-102 HGWA-48D (bg) HGWA-47 (bg)

278

165

263

190

175

253

188

238

149

736221

714

764

521

187

652

669

663

224 195

170 696

229

221

239 233

224 199

217204

213 626



Prediction Limit
Constituent: Total Dissolved Solids (mg/L)    Analysis Run 3/29/2022 2:29 PM    View: Appendix III

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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3/19/2021
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FIGURE E. 

 

  



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Boron (mg/L) HGWC-109 -0.03149 -72 -58 Yes 16 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWA-113 (bg) 0.3831 69 53 Yes 15 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWC-105 5.825 90 58 Yes 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWA-113 (bg) -1.343 -59 -53 Yes 15 0 n/a n/a 0.01 NP

Appendix III Trend Test Summary - Significant Results
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/30/2022, 2:44 PM



Constituent Well Slope Calc. Critical Sig. N %NDs Normality Xform Alpha Method

Boron (mg/L) HGWA-111 (bg) 0 -3 -53 No 15 20 n/a n/a 0.01 NP

Boron (mg/L) HGWA-112 (bg) -0.0005376 -19 -53 No 15 26.67 n/a n/a 0.01 NP

Boron (mg/L) HGWA-113 (bg) 0.000365 9 53 No 15 13.33 n/a n/a 0.01 NP

Boron (mg/L) HGWA-47 (bg) 0.008614 8 18 No 7 42.86 n/a n/a 0.01 NP

Boron (mg/L) HGWA-48D (bg) -0.002664 -9 -18 No 7 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-101 0.008778 49 53 No 15 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-102 -0.3837 -28 -34 No 11 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-103 0.07037 40 58 No 16 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-105 0.01695 19 53 No 15 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-107 0.03257 55 58 No 16 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-109 -0.03149 -72 -58 Yes 16 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-117 0.03232 28 58 No 16 0 n/a n/a 0.01 NP

Boron (mg/L) HGWC-118 0 0 53 No 15 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWA-111 (bg) 2.855 29 53 No 15 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWA-112 (bg) 0.09733 33 53 No 15 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWA-113 (bg) 0.3831 69 53 Yes 15 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWA-47 (bg) 1.152 4 18 No 7 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWA-48D (bg) 1.683 6 18 No 7 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWC-102 -5.82 -16 -34 No 11 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWC-103 5.128 58 58 No 16 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWC-105 5.825 90 58 Yes 16 0 n/a n/a 0.01 NP

Calcium (mg/L) HGWC-118 1.172 44 58 No 16 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWA-111 (bg) -0.04398 -10 -53 No 15 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWA-112 (bg) 0 -1 -53 No 15 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWA-113 (bg) -0.06939 -49 -53 No 15 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWA-47 (bg) -0.1123 -8 -18 No 7 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWA-48D (bg) -0.08184 -7 -18 No 7 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWC-102 -0.08314 -6 -34 No 11 0 n/a n/a 0.01 NP

Chloride (mg/L) HGWC-103 0.3325 56 58 No 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWA-111 (bg) -0.01992 -19 -53 No 15 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWA-112 (bg) -0.02395 -51 -53 No 15 20 n/a n/a 0.01 NP

Sulfate (mg/L) HGWA-113 (bg) -1.343 -59 -53 Yes 15 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWA-47 (bg) -1.197 -13 -18 No 7 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWA-48D (bg) -0.2664 -1 -18 No 7 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-101 -3.079 -40 -58 No 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-102 -32.87 -11 -34 No 11 9.091 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-103 1.129 7 58 No 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-105 -5.093 -37 -58 No 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-107 -1.81 -51 -58 No 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-109 -3.038 -58 -58 No 16 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-117 -4.156 -32 -63 No 17 0 n/a n/a 0.01 NP

Sulfate (mg/L) HGWC-118 -1.387 -31 -58 No 16 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWA-111 (bg) 4.854 14 53 No 15 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWA-112 (bg) -0.4737 -5 -48 No 14 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWA-113 (bg) 0.801 8 53 No 15 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWA-47 (bg) 18.92 7 18 No 7 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWA-48D (bg) -0.73 -2 -18 No 7 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWC-102 -53.72 -25 -34 No 11 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWC-103 3.153 8 58 No 16 0 n/a n/a 0.01 NP

Total Dissolved Solids (mg/L) HGWC-105 17.64 50 58 No 16 0 n/a n/a 0.01 NP

Appendix III Trend Test Summary - All Results
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/30/2022, 2:44 PM
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FIGURE F. 

 

  



Constituent Upper Lim. Lower Lim. Date Observ. Sig. Bg N %NDs Transform Alpha Method

Antimony (mg/L) 0.003 n/a n/a n/a n/a 48 91.67 n/a 0.08526 NP Inter(NDs)

Arsenic (mg/L) 0.005 n/a n/a n/a n/a 62 91.94 n/a 0.04158 NP Inter(NDs)

Barium (mg/L) 0.11 n/a n/a n/a n/a 62 0 n/a 0.04158 NP Inter(normality)

Beryllium (mg/L) 0.0019 n/a n/a n/a n/a 62 88.71 n/a 0.04158 NP Inter(NDs)

Cadmium (mg/L) 0.0005 n/a n/a n/a n/a 62 100 n/a 0.04158 NP Inter(NDs)

Chromium (mg/L) 0.0061 n/a n/a n/a n/a 62 33.87 n/a 0.04158 NP Inter(normality)

Cobalt (mg/L) 0.005 n/a n/a n/a n/a 62 87.1 n/a 0.04158 NP Inter(NDs)

Combined Radium 226 & 228 (pCi/L) 1.333 n/a n/a n/a n/a 62 0 No 0.05 Inter

Fluoride (mg/L) 0.1772 n/a n/a n/a n/a 65 26.15 sqrt(x) 0.05 Inter

Lead (mg/L) 0.0016 n/a n/a n/a n/a 62 66.13 n/a 0.04158 NP Inter(NDs)

Lithium (mg/L) 0.03 n/a n/a n/a n/a 62 40.32 n/a 0.04158 NP Inter(normality)

Mercury (mg/L) 0.0002 n/a n/a n/a n/a 48 75 n/a 0.08526 NP Inter(NDs)

Molybdenum (mg/L) 0.01 n/a n/a n/a n/a 48 85.42 n/a 0.08526 NP Inter(NDs)

Selenium (mg/L) 0.005 n/a n/a n/a n/a 48 79.17 n/a 0.08526 NP Inter(NDs)

Thallium (mg/L) 0.001 n/a n/a n/a n/a 48 100 n/a 0.08526 NP Inter(NDs)

Upper Tolerance Limits Summary Table
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/29/2022, 3:00 PM
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Constituent Name MCL

CCR-Rule 

Specified

Background 

Limit GWPS

Antimony, Total (mg/L) 0.006 0.003 0.006

Arsenic, Total (mg/L) 0.01 0.005 0.01

Barium, Total (mg/L) 2 0.11 2

Beryllium, Total (mg/L) 0.004 0.0019 0.004

Cadmium, Total (mg/L) 0.005 0.0005 0.005

Chromium, Total (mg/L) 0.1 0.0061 0.1

Cobalt, Total (mg/L) n/a 0.006 0.005 0.006

Combined Radium, Total (pCi/L) 5 1.33 5

Fluoride, Total (mg/L) 4 0.18 4

Lead, Total (mg/L) n/a 0.015 0.0016 0.015

Lithium, Total (mg/L) n/a 0.04 0.03 0.04

Mercury, Total (mg/L) 0.002 0.0002 0.002

Molybdenum, Total (mg/L) n/a 0.1 0.01 0.1

Selenium, Total (mg/L) 0.05 0.005 0.05

Thallium, Total (mg/L) 0.002 0.001 0.002

*MCL = Maximum Contaminant Level

*CCR = Coal Combustion Residuals

*GWPS = Groundwater Protection Standard

PLANT HAMMOND AP-4 GWPS



FIGURE H. 

 

  



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N Std. Dev. %NDs Transform Alpha Method

Antimony (mg/L) HGWC-102 0.003 0.003 0.006 No 10 0.0007084 90 No 0.011 NP (NDs)

Antimony (mg/L) HGWC-103 0.003 0.0022 0.006 No 12 0.0002309 91.67 No 0.01 NP (NDs)

Antimony (mg/L) HGWC-107 0.003 0.0011 0.006 No 12 0.0005485 91.67 No 0.01 NP (NDs)

Arsenic (mg/L) HGWC-101 0.005 0.00039 0.01 No 16 0.001152 93.75 No 0.01 NP (NDs)

Arsenic (mg/L) HGWC-102 0.005 0.00065 0.01 No 11 0.002179 63.64 No 0.006 NP (NDs)

Arsenic (mg/L) HGWC-109 0.002888 0.001516 0.01 No 16 0.001171 6.25 sqrt(x) 0.01 Param.

Arsenic (mg/L) HGWC-117 0.005 0.00037 0.01 No 17 0.001123 94.12 No 0.01 NP (NDs)

Arsenic (mg/L) HGWC-118 0.005 0.001 0.01 No 16 0.001 93.75 No 0.01 NP (NDs)

Barium (mg/L) HGWC-101 0.04603 0.03976 2 No 16 0.004816 0 No 0.01 Param.

Barium (mg/L) HGWC-102 0.03331 0.02669 2 No 11 0.003975 0 No 0.01 Param.

Barium (mg/L) HGWC-103 0.04066 0.03544 2 No 16 0.00429 0 x^2 0.01 Param.

Barium (mg/L) HGWC-105 0.075 0.066 2 No 16 0.007512 0 No 0.01 NP (normality)

Barium (mg/L) HGWC-107 0.03936 0.03648 2 No 16 0.002327 0 x^3 0.01 Param.

Barium (mg/L) HGWC-109 0.08787 0.08057 2 No 16 0.005614 0 No 0.01 Param.

Barium (mg/L) HGWC-117 0.04965 0.0405 2 No 17 0.007302 0 No 0.01 Param.

Barium (mg/L) HGWC-118 0.06247 0.05223 2 No 16 0.00787 0 No 0.01 Param.

Beryllium (mg/L) HGWC-101 0.0005 0.000059 0.004 No 16 0.0002263 50 No 0.01 NP (normality)

Beryllium (mg/L) HGWC-103 0.0005 0.000077 0.004 No 16 0.0001929 75 No 0.01 NP (NDs)

Beryllium (mg/L) HGWC-117 0.0005 0.000068 0.004 No 17 0.0002189 58.82 No 0.01 NP (NDs)

Beryllium (mg/L) HGWC-118 0.0005 0.000093 0.004 No 16 0.0001018 93.75 No 0.01 NP (NDs)

Cadmium (mg/L) HGWC-101 0.0003 0.00014 0.005 No 16 0.0001407 18.75 No 0.01 NP (normality)

Cadmium (mg/L) HGWC-102 0.0007157 0.0002988 0.005 No 11 0.0002502 0 No 0.01 Param.

Cadmium (mg/L) HGWC-103 0.0007943 0.000677 0.005 No 16 0.00009018 0 No 0.01 Param.

Cadmium (mg/L) HGWC-107 0.0005 0.0001 0.005 No 16 0.0002051 56.25 No 0.01 NP (NDs)

Cadmium (mg/L) HGWC-117 0.0009207 0.0006276 0.005 No 17 0.0002339 0 No 0.01 Param.

Chromium (mg/L) HGWC-101 0.005 0.00075 0.1 No 16 0.001906 75 No 0.01 NP (NDs)

Chromium (mg/L) HGWC-102 0.005 0.00063 0.1 No 11 0.001792 81.82 No 0.006 NP (NDs)

Chromium (mg/L) HGWC-103 0.005 0.00069 0.1 No 16 0.002026 56.25 No 0.01 NP (NDs)

Chromium (mg/L) HGWC-105 0.005 0.00064 0.1 No 16 0.001918 75 No 0.01 NP (NDs)

Chromium (mg/L) HGWC-107 0.005 0.00074 0.1 No 16 0.001065 93.75 No 0.01 NP (NDs)

Chromium (mg/L) HGWC-109 0.005 0.0014 0.1 No 16 0.00137 87.5 No 0.01 NP (NDs)

Chromium (mg/L) HGWC-117 0.005 0.0012 0.1 No 17 0.001815 76.47 No 0.01 NP (NDs)

Chromium (mg/L) HGWC-118 0.005 0.00098 0.1 No 16 0.001824 68.75 No 0.01 NP (NDs)

Cobalt (mg/L) HGWC-101 0.002792 0.00207 0.006 No 16 0.0005546 6.25 No 0.01 Param.

Cobalt (mg/L) HGWC-102 0.00222 0.000983 0.006 No 11 0.0008475 0 sqrt(x) 0.01 Param.

Cobalt (mg/L) HGWC-103 0.002315 0.00181 0.006 No 16 0.0003879 0 No 0.01 Param.

Cobalt (mg/L) HGWC-105 0.0025 0.00045 0.006 No 16 0.0009196 31.25 No 0.01 NP (normality)

Cobalt (mg/L) HGWC-109 0.002151 0.001295 0.006 No 16 0.0006582 0 No 0.01 Param.

Cobalt (mg/L) HGWC-117 0.01243 0.005909 0.006 No 17 0.005206 0 No 0.01 Param.

Cobalt (mg/L) HGWC-118 0.0025 0.0004 0.006 No 16 0.001024 43.75 No 0.01 NP (normality)

Combined Radium 226 & 228 (pCi/L) HGWC-101 0.8919 0.4031 5 No 16 0.3756 0 No 0.01 Param.

Combined Radium 226 & 228 (pCi/L) HGWC-102 1.288 0.5452 5 No 10 0.4164 0 No 0.01 Param.

Combined Radium 226 & 228 (pCi/L) HGWC-103 0.9261 0.4542 5 No 16 0.3627 0 No 0.01 Param.

Combined Radium 226 & 228 (pCi/L) HGWC-105 0.9184 0.5393 5 No 16 0.2913 0 No 0.01 Param.

Combined Radium 226 & 228 (pCi/L) HGWC-107 1.092 0.4731 5 No 16 0.4758 0 No 0.01 Param.

Combined Radium 226 & 228 (pCi/L) HGWC-109 0.8247 0.5225 5 No 16 0.2322 0 No 0.01 Param.

Combined Radium 226 & 228 (pCi/L) HGWC-117 0.99 0.198 5 No 17 0.3607 0 No 0.01 NP (normality)

Combined Radium 226 & 228 (pCi/L) HGWC-118 1.141 0.4671 5 No 15 0.4976 0 No 0.01 Param.

Fluoride (mg/L) HGWC-101 0.1 0.05 4 No 17 0.02024 88.24 No 0.01 NP (NDs)

Fluoride (mg/L) HGWC-102 0.1 0.1 4 No 11 0.03618 90.91 No 0.006 NP (NDs)

Fluoride (mg/L) HGWC-103 0.13 0.06 4 No 17 0.02284 76.47 No 0.01 NP (NDs)

Fluoride (mg/L) HGWC-105 0.13 0.074 4 No 17 0.02952 58.82 No 0.01 NP (NDs)

Fluoride (mg/L) HGWC-107 0.16 0.064 4 No 17 0.03618 58.82 No 0.01 NP (NDs)

Fluoride (mg/L) HGWC-109 0.1186 0.07482 4 No 17 0.03494 11.76 No 0.01 Param.

Fluoride (mg/L) HGWC-117 0.11 0.1 4 No 18 0.05495 61.11 No 0.01 NP (NDs)

Fluoride (mg/L) HGWC-118 0.3 0.072 4 No 18 0.1982 0 No 0.01 NP (normality)

Lead (mg/L) HGWC-101 0.001 0.0009 0.015 No 16 0.000025 93.75 No 0.01 NP (NDs)

Lead (mg/L) HGWC-102 0.001 0.001 0.015 No 11 0.0002683 90.91 No 0.006 NP (NDs)

Lead (mg/L) HGWC-103 0.001 0.00024 0.015 No 16 0.0003695 68.75 No 0.01 NP (NDs)

Lead (mg/L) HGWC-105 0.001 0.000068 0.015 No 16 0.0004182 75 No 0.01 NP (NDs)

Lead (mg/L) HGWC-107 0.001 0.00021 0.015 No 16 0.0003707 75 No 0.01 NP (NDs)

Lead (mg/L) HGWC-109 0.001 0.000058 0.015 No 16 0.0003224 87.5 No 0.01 NP (NDs)

Lead (mg/L) HGWC-117 0.001 0.00025 0.015 No 17 0.0003676 70.59 No 0.01 NP (NDs)

Lead (mg/L) HGWC-118 0.001 0.00025 0.015 No 16 0.0003434 68.75 No 0.01 NP (NDs)

Lithium (mg/L) HGWC-102 0.001278 0.001067 0.04 No 11 0.0001406 0 x^3 0.01 Param.

Lithium (mg/L) HGWC-103 0.002 0.0015 0.04 No 16 0.01143 18.75 No 0.01 NP (normality)

Lithium (mg/L) HGWC-105 0.004219 0.003843 0.04 No 16 0.0002892 0 No 0.01 Param.

Lithium (mg/L) HGWC-107 0.03 0.00092 0.04 No 16 0.015 50 No 0.01 NP (normality)

Confidence Interval Summary Table - All Results (No Significant)
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/30/2022, 3:08 PM



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N Std. Dev. %NDs Transform Alpha Method

Page 2

Lithium (mg/L) HGWC-109 0.03 0.0009 0.04 No 16 0.01494 50 No 0.01 NP (normality)

Lithium (mg/L) HGWC-117 0.0035 0.0016 0.04 No 17 0.01093 17.65 No 0.01 NP (normality)

Lithium (mg/L) HGWC-118 0.03 0.0015 0.04 No 16 0.01401 37.5 No 0.01 NP (normality)

Mercury (mg/L) HGWC-101 0.0002 0.000099 0.002 No 12 0.0000405 83.33 No 0.01 NP (NDs)

Mercury (mg/L) HGWC-102 0.0002 0.0002 0.002 No 10 0.00003162 90 No 0.011 NP (NDs)

Mercury (mg/L) HGWC-103 0.00027 0.00008 0.002 No 12 0.00004166 83.33 No 0.01 NP (NDs)

Mercury (mg/L) HGWC-105 0.00022 0.0002 0.002 No 12 0.000005774 91.67 No 0.01 NP (NDs)

Mercury (mg/L) HGWC-107 0.0002 0.000084 0.002 No 12 0.00003349 91.67 No 0.01 NP (NDs)

Mercury (mg/L) HGWC-109 0.0002 0.00008 0.002 No 12 0.00004671 83.33 No 0.01 NP (NDs)

Mercury (mg/L) HGWC-117 0.0003 0.00015 0.002 No 13 0.00004908 76.92 No 0.01 NP (NDs)

Mercury (mg/L) HGWC-118 0.0002 0.00009 0.002 No 12 0.00004461 83.33 No 0.01 NP (NDs)

Selenium (mg/L) HGWC-102 0.005 0.005 0.05 No 10 0.001107 90 No 0.011 NP (NDs)

Thallium (mg/L) HGWC-102 0.001 0.001 0.002 No 10 0.0002909 90 No 0.011 NP (NDs)

Confidence Interval Summary Table - All Results (No Significant)
Plant Hammond     Client: Southern Company     Data: Hammond AP-4     Printed 3/30/2022, 3:08 PM
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Constituent: Cadmium    Analysis Run 3/30/2022 3:05 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Sanitas™ v.9.6.32g . UG

m
g

/L

HGW
C-101

n=16 NP(norm
ality)

HGW
C-102

n=11

HGW
C-103

n=16

HGW
C-107

n=16 NP(NDs)

HGW
C-117

n=17

————————————————————————————————————————————————————————————————Limit = 0.005

0

0.03

0.06

0.09

0.12

0.15

Non-Parametric Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.

Constituent: Chromium    Analysis Run 3/30/2022 3:05 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Sanitas™ v.9.6.32g . UG

m
g

/L

HGW
C-101

n=16 NP(NDs)

HGW
C-102

n=11 NP(NDs) α=0.006

HGW
C-103

n=16 NP(NDs)

HGW
C-105

n=16 NP(NDs)

HGW
C-107

n=16 NP(NDs)

HGW
C-109

n=16 NP(NDs)

HGW
C-117

n=17 NP(NDs)

HGW
C-118

n=16 NP(NDs)

————————————————————————————————————————————————————————————————Limit = 0.1

0

0.006

0.012

0.018

0.024

0.03

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.

Constituent: Cobalt    Analysis Run 3/30/2022 3:05 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

Sanitas™ v.9.6.32g . UG

m
g

/L

HGW
C-101

n=16

HGW
C-102

n=11 sqrt(x)

HGW
C-103

n=16

HGW
C-105

n=16 NP(norm
ality)

HGW
C-109

n=16

HGW
C-117

n=17

HGW
C-118

n=16 NP(norm
ality)

————————————————————————————————————————————————————————————————Limit = 0.006

0

1.2

2.4

3.6

4.8

6

Parametric and Non-Parametric (NP) Confidence Interval

Compliance Limit is not exceeded.  Per-well alpha = 0.01.  Normality Test: Shapiro Wilk, alpha based on n.
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Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk, alpha based on n.
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Confidence Interval
Constituent: Antimony (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Confidence Interval
Constituent: Arsenic (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval
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Confidence Interval
Constituent: Barium (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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Confidence Interval
Constituent: Beryllium (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4
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<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

5E-05 (J)

8.8E-05 (J)

6.1E-05 (J)

<0.0005

7.7E-05 (J)

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

6.8E-05 (J)

<0.0005

7.9E-05 (J)

<0.0005

<0.0005

4.9E-05 (J)

6.6E-05 (J)

8.1E-05 (J)

5.6E-05 (J)

<0.0005

8.3E-05 (J)

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

9.3E-05 (J)

<0.0005

<0.0005

0.0002809

0.0002263

0.0005

5.9E-05

0.0003923

0.0001929

0.0005

7.7E-05

0.0003225

0.0002189

0.0005

6.8E-05

0.0004746

0.0001018

0.0005

9.3E-05



Confidence Interval
Constituent: Cadmium (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/14/2017

6/6/2018

6/7/2018

10/2/2018

10/3/2018

8/22/2019

8/23/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

6/18/2020

7/21/2020

8/27/2020

9/24/2020

9/25/2020

3/17/2021

3/18/2021

3/19/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

2/2/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

HGWC-101 HGWC-102 HGWC-103 HGWC-107 HGWC-117

0.0002 (J)

0.0003 (J)

0.0001 (J)

0.0002 (J)

0.0002 (J)

<0.0005

9.5E-05 (J)

0.00018 (J)

0.00014 (J)

0.0002 (J)

0.00014 (J)

0.00019 (J)

0.00014 (J)

<0.0005

0.00015 (J)

<0.0005

0.00026 (J)

0.0002 (J)

0.00026 (J)

0.00068 (J)

0.00047 (J)

0.00083 (J)

0.00038 (J)

0.00032 (J)

0.00094

0.00069

0.00055

0.0006 (J)

0.0008 (J)

0.0006 (J)

0.0006 (J)

0.0007 (J)

0.0007 (J)

0.00073 (J)

0.00078 (J)

0.0008 (J)

0.00091 (J)

0.00068 (J)

0.00082 (J)

0.00076 (J)

0.00068

0.00081

0.0008

0.0001 (J)

8E-05 (J)

9E-05 (J)

0.0001 (J)

<0.0005

<0.0005

0.00012 (J)

0.0001 (J)

0.00011 (J)

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

<0.0005

0.0008 (J)

0.0008 (J)

0.0007 (J)

0.0005 (J)

0.0004 (J)

0.0005 (J)

0.00049 (J)

0.00079 (J)

0.00064 (J)

0.00068 (J)

0.00079 (J)

0.0008 (J)

0.00089 (J)

0.001

0.0012

0.00098

0.0012

0.0002334

0.0001407

0.0003

0.00014

0.0005073

0.0002502

0.0007157

0.0002988

0.0007356

9.018E-05

0.0007943

0.000677

0.000325

0.0002051

0.0005

0.0001

0.0007741

0.0002339

0.0009207

0.0006276



Confidence Interval
Constituent: Chromium (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/14/2017

6/6/2018

6/7/2018

10/2/2018

10/3/2018

8/22/2019

8/23/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

6/18/2020

7/21/2020

8/26/2020

8/27/2020

9/24/2020

9/25/2020

9/28/2020

3/17/2021

3/18/2021

3/19/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

2/2/2022

2/3/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

HGWC-101 HGWC-102 HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

<0.005

<0.005

<0.005

0.0006 (J)

<0.005

<0.005

<0.005

<0.005

0.00064 (J)

<0.005

0.00098 (J)

<0.005

<0.005

0.00075 (J)

<0.005

<0.005

<0.005

0.00063 (J)

<0.005

0.00051 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.00063 (J)

0.0015 (J)

0.00045 (J)

0.00069 (J)

0.00081 (J)

0.003 (J)

<0.005

0.0013 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.0004 (J)

0.0013 (J)

<0.005

0.00064 (J)

0.00058 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.00074 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.00062 (J)

0.0014 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.0012 (J)

0.00057 (J)

0.00067 (J)

0.001 (J)

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

<0.005

0.00066 (J)

0.00081 (J)

0.00098 (J)

0.0017 (J)

0.0021 (J)

<0.005

<0.005

0.003936

0.001906

0.005

0.00075

0.004195

0.001792

0.005

0.00063

0.003336

0.002026

0.005

0.00069

0.003932

0.001918

0.005

0.00064

0.004734

0.001065

0.005

0.00074

0.004501

0.00137

0.005

0.0014

0.004026

0.001815

0.005

0.0012

0.003828

0.001824

0.005

0.00098



Confidence Interval
Constituent: Cobalt (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/14/2017

6/6/2018

6/7/2018

10/2/2018

10/3/2018

8/22/2019

8/23/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

6/18/2020

7/21/2020

8/26/2020

8/27/2020

9/24/2020

9/25/2020

9/28/2020

3/17/2021

3/18/2021

3/19/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

2/2/2022

2/3/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

HGWC-101 HGWC-102 HGWC-103 HGWC-105 HGWC-109 HGWC-117 HGWC-118

0.0033 (J)

0.0025 (J)

0.001 (J)

0.0025 (J)

0.0029 (J)

0.003 (J)

0.0016 (J)

0.0028 (J)

<0.005

0.0023 (J)

0.0021 (J)

0.0027 (J)

0.0021 (J)

0.0023 (J)

0.0026 (J)

0.0027 (J)

0.0018 (J)

0.0038 (J)

0.0021 (J)

0.0019 (J)

0.0012 (J)

0.00098 (J)

0.001 (J)

0.0011 (J)

0.0012 (J)

0.00085 (J)

0.0019 (J)

0.0018 (J)

0.0018 (J)

0.0016 (J)

0.0014 (J)

0.0025 (J)

0.002 (J)

0.0031 (J)

0.0023 (J)

0.0019 (J)

0.0021 (J)

0.0022 (J)

0.0019 (J)

0.0019 (J)

0.0021 (J)

0.0022 (J)

0.0022 (J)

0.0014 (J)

0.0013 (J)

0.0006 (J)

0.0007 (J)

0.0006 (J)

0.0005 (J)

0.00056 (J)

<0.005

<0.005

0.00038 (J)

0.00047 (J)

<0.005

0.00044 (J)

0.00045 (J)

<0.005

<0.005

0.0023 (J)

0.0017 (J)

0.0017 (J)

0.002 (J)

0.0012 (J)

0.0014 (J)

0.0014 (J)

0.00081 (J)

0.0027 (J)

0.0022 (J)

0.0022 (J)

0.00086 (J)

0.001 (J)

0.003 (J)

0.0011 (J)

0.002 (J)

0.0035 (J)

0.0045 (J)

0.0041 (J)

0.0071 (J)

0.0031 (J)

0.0062 (J)

0.0083 (J)

0.005 (J)

0.012

0.0064

0.0087

0.011

0.011

0.011

0.017

0.015

0.022

<0.005

<0.005

<0.005

0.0005 (J)

0.0003 (J)

0.0004 (J)

<0.005

<0.005

0.0003 (J)

0.00061 (J)

<0.005

0.00061 (J)

0.00048 (J)

0.0012 (J)

<0.005

0.00045 (J)

0.002431

0.0005546

0.002792

0.00207

0.001621

0.0008475

0.00222

0.000983

0.002063

0.0003879

0.002315

0.00181

0.001244

0.0009196

0.0025

0.00045

0.001723

0.0006582

0.002151

0.001295

0.009171

0.005206

0.01243

0.005909

0.001397

0.001024

0.0025

0.0004



Confidence Interval
Constituent: Combined Radium 226 & 228 (pCi/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/14/2017

6/6/2018

6/7/2018

10/2/2018

10/3/2018

8/22/2019

8/23/2019

10/22/2019

10/23/2019

1/22/2020

3/4/2020

3/24/2020

3/25/2020

7/21/2020

8/26/2020

8/27/2020

9/24/2020

9/25/2020

9/28/2020

3/17/2021

3/18/2021

3/19/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

2/1/2022

2/3/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

HGWC-101 HGWC-102 HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

0.621 (U)

1.4

0.906 (U)

0.388 (U)

1.03 (U)

0.769 (U)

1.28 (U)

0.302 (U)

0.474 (U)

0.776 (U)

0.603 (U)

0.109 (U)

0.625 (U)

0.248 (U)

0.667 (U)

0.162 (U)

0.858 (U)

1.04 (U)

1.32

1.23 (U)

0.0938 (U)

1.17 (U)

1.42

0.401 (U)

0.828 (U)

0.806 (U)

1.62

1.01 (U)

0.976 (U)

0.891 (U)

0.601 (U)

0.567 (U)

0.836 (U)

0.111 (U)

0.946 (U)

0.571 (U)

0.403 (U)

0.37 (U)

0.804 (U)

0.274 (U)

0.493 (U)

0.569 (U)

0.906 (U)

1.03

0.868 (U)

0.728 (U)

1.35

0.817 (U)

0.559 (U)

0.336 (U)

0.694 (U)

0.584 (U)

0.663 (U)

0.416 (U)

1.11 (U)

0.252 (U)

0.513 (U)

0.835

1.2

1.11 (U)

1.45

0.393 (U)

0.84 (U)

1.01 (U)

0.365 (U)

1.23

1.69

0.705 (U)

0.673 (U)

0.264 (U)

0.576 (U)

0.145 (U)

0.815 (U)

0.0564 (U)

1.03

1.07

0.588 (U)

0.593 (U)

0.691 (U)

0.653 (U)

0.939 (U)

0.225 (U)

0.47 (U)

0.545 (U)

0.508 (U)

0.989 (U)

0.584 (U)

0.556 (U)

0.794 (U)

0.542 (U)

1.12

0.803 (U)

1.08 (U)

0.624 (U)

0.695 (U)

0.99 (U)

1.04 (U)

0.198 (U)

0.333 (U)

0.827 (U)

0.815 (U)

0.193 (U)

0.155 (U)

0.303 (U)

0.155 (U)

0.905

0.26 (U)

1.97

1.03

0.398 (U)

0.938 (U)

0.335 (U)

0.696 (U)

1.6 (U)

0.904 (U)

0.424 (U)

0.915 (U)

1.19

0.613 (U)

0.323 (U)

0.228 (U)

0.5 (U)

0.6475

0.3756

0.8919

0.4031

0.9167

0.4164

1.288

0.5452

0.6901

0.3627

0.9261

0.4542

0.7288

0.2913

0.9184

0.5393

0.7827

0.4758

1.092

0.4731

0.6736

0.2322

0.8247

0.5225

0.6174

0.3607

0.99

0.198

0.8043

0.4976

1.141

0.4671



Confidence Interval
Constituent: Fluoride (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/14/2017

6/6/2018

6/7/2018

10/2/2018

10/3/2018

4/3/2019

4/4/2019

4/5/2019

6/18/2019

8/22/2019

8/23/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

6/18/2020

7/21/2020

8/26/2020

8/27/2020

9/24/2020

9/25/2020

9/28/2020

3/17/2021

3/18/2021

3/19/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

2/2/2022

2/3/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

HGWC-101 HGWC-102 HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

0.05 (J)

0.03 (J)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.22 (J)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.06 (J)

0.13 (J)

<0.1

0.15 (J)

<0.1

<0.1

<0.1

<0.1

0.042 (J)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.15 (J)

0.09 (J)

0.13 (J)

0.07 (J)

0.03 (J)

<0.1

0.074 (J)

<0.1

0.03 (J)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.08 (J)

0.16 (J)

0.16 (J)

0.009 (J)

<0.1

<0.1

0.057 (J)

<0.1

<0.1

<0.1

0.047 (J)

<0.1

<0.1

0.064 (J)

<0.1

<0.1

<0.1

0.12 (J)

0.17 (J)

0.05 (J)

0.13 (J)

0.12 (J)

<0.1

0.15 (J)

<0.1

0.05 (J)

0.034 (J)

0.099 (J)

0.075 (J)

0.094 (J)

0.091 (J)

0.089 (J)

0.086 (J)

0.086 (J)

0.09 (J)

0.11 (J)

0.28 (J)

0.01 (J)

0.1 (J)

<0.1

<0.1

<0.1

0.19 (J)

<0.1

0.042 (J)

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

0.18 (J)

0.12 (J)

0.3

0.14 (J)

0.11 (J)

0.07 (J)

0.3

0.12 (J)

0.33

0.89

0.07 (J)

0.087 (J)

0.078 (J)

0.072 (J)

0.078 (J)

0.079 (J)

0.075 (J)

0.069 (J)

0.09294

0.02024

0.1

0.05

0.1109

0.03618

0.1

0.1

0.09894

0.02284

0.13

0.06

0.09259

0.02952

0.13

0.074

0.09276

0.03618

0.16

0.064

0.09671

0.03494

0.1186

0.07482

0.1068

0.05495

0.11

0.1

0.176

0.1982

0.3

0.072



Confidence Interval
Constituent: Lead (mg/L)    Analysis Run 3/30/2022 3:08 PM    View: Confidence Interval

Plant Hammond     Client: Southern Company     Data: Hammond AP-4

8/31/2016

10/20/2016

10/24/2016

10/25/2016

1/27/2017

1/31/2017

5/23/2017

5/24/2017

8/10/2017

11/14/2017

6/6/2018

6/7/2018

10/2/2018

10/3/2018

8/22/2019

8/23/2019

10/22/2019

10/23/2019

1/3/2020

3/4/2020

3/24/2020

3/25/2020

6/18/2020

7/21/2020

8/26/2020

8/27/2020

9/24/2020

9/25/2020

9/28/2020

3/17/2021

3/18/2021

3/19/2021

8/13/2021

8/16/2021

8/19/2021

9/27/2021

2/2/2022

2/3/2022

Mean

Std. Dev.

Upper Lim.

Lower Lim.

HGWC-101 HGWC-102 HGWC-103 HGWC-105 HGWC-107 HGWC-109 HGWC-117 HGWC-118

<0.001

<0.001

<0.001

0.0009 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.00011 (J)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

0.00043 (J)

7.6E-05 (J)

0.00018 (J)

0.00028 (J)

0.00024 (J)

<0.001

<0.001
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1. INTRODUCTION  

1.1 Purpose 

This document presents an alternate source demonstration (ASD) for the statistically 
significant level (SSL) detected in groundwater compliance monitoring well HGWC-117 
above the state groundwater protection standard (GWPS) for cobalt (Co) of 0.005 
milligrams per liter (mg/L).  HGWC-117 is associated with the coal combustion residual 
(CCR) unit Ash Pond 4 (AP-4) located at Georgia Power Company (Georgia Power) Plant 
Hammond (Site).  The SSL was identified based on statistical evaluations of the 
groundwater quality data compiled for samples obtained during assessment monitoring 
sampling activities conducted through March 2021 and reported to the Georgia 
Environmental Protection Division (GA EPD) on July 30, 2021.  This ASD has been 
prepared pursuant to Georgia regulations per Rule 391-3-4-.10(6) of the Georgia 
Administrative Code, which incorporates Title 40 Code of Federal Regulations (CFR) 
Part 257 Subpart D (the Federal CCR Rule), specifically 40 CFR 257.95(g)(3)(ii) by 
reference, which allows the owner or operator to “demonstrate that a source other than 
the CCR unit caused the contamination, or that the statistically significant increase 
resulted from error in sampling, analysis, statistical evaluation, or natural variation in 
groundwater quality.”   

1.2 Summary of ASD 

Based on review of available AP-4 data, the SSL of Co reported for HGWC-117 is not 
associated with a release from AP-4.  The detection of elevated Co in HGWC-117 is an 
isolated occurrence relative to the other AP-4 monitoring wells and may have been 
affected by pump/sampling issues unrelated to the unit.  This ASD provides the following 
lines of evidence in support of this conclusion. 

• Detections of Co above the GWPS of 0.005 mg/L are isolated to HGWC-117. 

• There are no statistically significant positive correlations between Co 
concentrations and concentrations of Appendix III constituents, which are 
considered indicator parameters for CCR; however, there is a statistically 
significant negative correlation between Co and TDS, suggesting that these 
constituents are likely from different sources; if Co were to originate from CCR, 
it should have statistically significant positive correlations with Appendix III 
constituents to indicate a similar source (i.e., the CCR unit). 
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• A new piezometer (i.e., HGWC-117A) was recently installed approximately 30 
feet side-gradient of HGWC-117 and screened in the same lithology and elevation 
range as HGWC-117.  Initial groundwater sampling results for HGWC-117A, 
collected in August and September 2021, indicate very low (i.e., estimated) Co 
concentrations below the 0.005 mg/L GWPS; this observation indicates that there 
is no Co plume at this location.  

• The interim use of dedicated bladder pumps at the Site between September 2019 
and June 2021 may have impacted the sampling results at HGWC-117.   

1.3 Site Description  

1.3.1 Operations 

Plant Hammond is located in Floyd County, Georgia, approximately 10 miles west of 
Rome.  The plant was a four-unit, coal-fired electric generating facility.  All four units at 
Plant Hammond were retired in July 2019 and no longer produce electricity. 

AP-4 was commissioned in 1986 as a surface impoundment with a corresponding surface 
area of approximately 54 acres.  Dry ash stacking operations in AP-4 began in 1994 and 
continued until 2010; AP-4 received both fly ash and bottom ash during this period.  AP-
4 was capped in place in 2011-2012 in accordance with the GA EPD regulations regarding 
landfill closures.  AP-4 was graded, engineered with drainage, and capped with a 
geosynthetic clay liner (GCL) and soil cover.  Georgia Power plans to perform closure 
by removal of CCR from AP-4.  GA EPD issued CCR Permit No. 057-025D(CCR) for 
AP-4 on January 27, 2021.     

1.3.2 Geology and Hydrogeology 

1.3.2.1 Geology  

The Site is located within the Great Valley District of the Valley and Ridge Physiographic 
Province (Valley and Ridge) in northwest Georgia, which is characterized by Paleozoic 
sedimentary rocks that have been folded and faulted into the ridges and valleys that gave 
this region its name.  Geologic mapping performed at the Site by Petrologic Solutions, 
Inc. under the direction of Golder (Golder, 2018) indicates that AP-4 is underlain by the 
lower units of the Cambrian age Conasauga Formation, consisting of mostly calcareous 
shale.  Based on a review of subsurface investigations, the bedrock underneath AP-4 was 
described as predominantly shale.  AP-4 is underlain primarily by five lithologic units: 
(i) terrace alluvium, (ii) colluvium, (iii) residuum, (iv) partially weathered shale bedrock, 
and (v) unweathered shale bedrock.  HGWC-117 is screened within alluvium material.  
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Well construction details for the AP-4 compliance monitoring well and piezometer 
networks are provided in Table 1.   

1.3.2.2 Hydrogeology  

The uppermost aquifer at AP-4 is a regional groundwater aquifer that occurs primarily in 
the alluvium, colluvium, and residuum, but also to some degree within the weathered and 
fractured bedrock.  Based on observations of alluvium, colluvium, and residuum soil 
types and horizontal conductivity values, the movement of groundwater in the soil can be 
characterized as low-to moderate permeability, porous media flow.  The groundwater 
flow in the shallow underlying bedrock is characterized as fracture flow, and due to the 
preponderance of shale beneath AP-4, is expected to be very low permeability.  
Groundwater flow direction is generally from north to south.  

1.4 Groundwater Monitoring and Basis of Statistically Significant Levels 

Georgia Power initiated an assessment monitoring program for groundwater at AP-4 in 
August 2019.  Statistical analyses of the compiled AP-4 groundwater data identified an 
SSL of Co in HGWC-117 following the March 2021 semiannual assessment monitoring 
event.  HGWC-117 was redeveloped and subsequently sampled on June 23, 2021, to 
evaluate post-redevelopment groundwater concentrations of Co relative to historical data.  
A Co concentration of 0.016 mg/L was reported for the June 2021 groundwater sample, 
which is above the 0.005 mg/L GWPS.  HGWC-117 was sampled again during the 
semiannual assessment monitoring event conducted in August 2021 and again in 
September 2021, and the reported Co concentrations were 0.017 mg/L and 0.015 mg/L, 
respectively.  The remainder of this ASD further discusses the historical Co data at 
HGWC-117.     
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2. ALTERNATE SOURCE DEMONSTRATION 

The following subsections provide lines of evidence that the SSL of Co in HGWC-117 is 
not due to a release from AP-4.   

2.1 Isolated Detection of Cobalt 

The Co exceedance is an isolated occurrence to HGWC-117; Co is either not detected or 
detected at an estimated concentration (i.e., J qualified) below the analytical reporting 
limit (RL) and GWPS of 0.005 mg/L in all other sampled AP-4 wells.  The chemical 
characteristics of background and downgradient compliance monitoring wells for 
groundwater samples collected since the August 2020 assessment monitoring event (i.e., 
the past year of sampling events) are summarized in Table 21 with the sampling locations 
depicted on Figure 1.  Figure 2 depicts the potentiometric surface map and Co 
concentrations for AP-4 groundwater results reported for the August 2021 event.   

2.2 No Statistical Positive Correlation between Co and Appendix III Parameters  

Statistical analysis of the historical groundwater data for HGWC-117 indicate that, with 
one exception discussed below, there are no statistically significant correlations between 
Co concentrations and concentrations of Appendix III constituents, which are considered 
indicator parameters of a potential CCR release; if Co were to originate from CCR, it 
should have statistically significant positive correlations to indicate a similar source of 
solutes. 

Pearson correlation coefficients between Co and Appendix III parameters were calculated 
for groundwater results obtained from HGWC-117 between August 2016 and September 
2021.  Highly positive correlations (i.e., correlation coefficient “r” near 1.0) may indicate 
that two parameter sets are from a common influence, while statistically non-significant 
low correlations or negative r values indicate that the occurrence of two parameters are 
unrelated or potentially from different sources.  The results of this analysis are 
summarized in Table 3.  Note that p-values are also depicted for each correlation 
coefficient in this table to indicate whether any of these correlations (i.e., positive or 
negative) are statistically significant.  A p-value below 0.05 indicates a statistically 
significant correlation at the 95% level.  As can be seen there are no statistically 
significant positive correlations between Co and any of the Appendix III parameters, 

 
1 The analytical laboratory reports associated with Table 2 data reported between August 2020 and July 2021 were provided in the 
2021 Annual Groundwater Monitoring and Corrective Action Report submitted to GA EPD on July 30, 2021, in support of the AP-
4 assessment monitoring program (Geosyntec, 2021).  The laboratory report associated with the August and September 2021 data 
presented in Table 2 will be submitted in February 2022 with the next semiannual groundwater monitoring report.    
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suggesting that Co and the indicator parameters are likely from different sources and that 
Co does not originate from AP-4.  Moreover, there is a statistically significant negative 
correlation between Co and TDS, further demonstrating that these two parameters are 
likely from different sources. 

2.3 Lack of Cobalt Detections Above GWPS in HGWC-117A 

A new piezometer (i.e., HGWC-117A) was installed in July 2021 approximately 30 feet 
side-gradient of HGWC-117 (Figure 1).  HGWC-117A is screened in the same lithology 
and elevation interval as HGWC-117; the boring and construction logs for both locations 
are provided in Appendix A.  HGWC-117A was installed to evaluate whether elevated 
Co results in HGWC-117 are attributed to a source other than AP-4.   

Available analytical results from sampling HGWC-117A in August and September 2021 
are summarized in Table 2.  The Co results at HGWC-117A are estimated concentrations 
(i.e., 0.0024 J mg/L [Aug 2021], 0.0011 J mg/L [Sep 2021]) below the RL and the GWPS 
of 0.005 mg/L.  Except for Co concentrations, the results for other Appendix III and IV 
parameters are similar between HGWC-117 and HGWC-117A.  These observations 
suggest that Co is not attributable to AP-4 and could originate from potential issues with 
the sampling of HGWC-117 as discussed below in Section 2.4.   

2.4 Potential Sampling Issues Related to Use of Dedicated Bladder Pumps 

Following the redevelopment of monitoring wells at the Site in March 2019 due to a 
flooding event that occurred a few weeks earlier, dedicated bladder pumps were installed 
in wells across the monitoring well network in September 2019, including HGWC-117.  
The use of the dedicated bladder pump for the sampling events that followed resulted in 
longer purging times and higher turbidity levels when collecting groundwater samples at 
HGWC-117.  This apparent relationship between using dedicated bladder pumps and 
turbidity is likely due to an (unexpected) effect of pump compression in alluvial aquifer 
sediments.  This observation can be seen on Figure 3, which illustrates turbidity levels 
recorded at the time of sample collection at HGWC-117.   

As of June 2021, most bladder pumps (i.e., except where needed because of groundwater 
depths) have been removed and AP-4 wells are again sampled using peristaltic pumps 
where feasible.  Turbidity levels correspondingly reduced after June 2021, as indicated 
on Figure 3; the time required to purge the wells prior to collecting a groundwater sample 
also decreased. 
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While it is unclear whether the use of bladder pumps might have affected the Co 
concentrations in HGWC-117, continued monitoring/sampling of this well using 
peristaltic pumps is recommended.  This well will be monitored in conjunction with the 
adjacent HGWC-117A to obtain sufficient data from HGWC-117A to statistically 
evaluate groundwater conditions in this area.   
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3. CONCLUSIONS 

The following lines of evidence support the conclusion that the SSL of Co reported for 
HGWC-117 is attributed to a source other than AP-4 and may have been affected by 
pump/sampling issues unrelated to the unit.   

• Isolated Occurrence 

o The Co exceedance in HGWC-117 is an isolated occurrence; Co is not 
detected or detected at an estimated concentration (i.e., J qualified) below 
the analytical RL and GWPS of 0.005 mg/L in all other sampled AP-4 
wells.  

• Lack of Positive Correlation between Co and Appendix III Parameters 

o Pearson correlation coefficients between Co and Appendix III parameters 
indicate that there are no statistically significant positive correlations 
between Co and the Appendix III parameters reported in samples collected 
from HGWC-117; moreover, there is a statistically significant negative 
correlation between Co and TDS; this observation suggests different 
sources for Co and Appendix III parameters.  

• Lack of Co Detections Above the GWPS in New Piezometer HGWC-117A 

o A new piezometer (i.e., HGWC-117A) was recently installed 30 feet side-
gradient of HGWC-117 and screened in the same lithology and elevation 
as HGWC-117; results showed estimated Co detections below the GWPS 
in HGWC-117A; this observation suggests that there is no release of Co 
from AP-4 in this area.  

• Potential Sampling Issues Due to Bladder Pumps 

o The interim use of dedicated bladder pumps at the Site between September 
2019 and June 2021 may have impacted the sampling results at HGWC-
117.  Bladder pumps have been replaced at all wells that do not require 
them due to groundwater depths, and continued sampling of HGWC-117 
in conjunction with HGWC-117A using peristaltic pumps will allow the 
collection of additional data to evaluate groundwater conditions in this 
area. 
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Based on these findings, Georgia Power proposes to continue monitoring HGWC-
117A in parallel to HGWC-117 during routine groundwater sampling events to 
confirm the findings presented herein.  Once sufficient data are available for HGWC-
117A to statistically evaluate groundwater conditions in this area, HGWC-117A may 
replace HGWC-117, if appropriate, as the new compliance well, and Georgia Power 
will submit a minor permit modification to incorporate HGWC-117A into the 
groundwater monitoring program at AP-4. 

  



Hammond AP-4 ASD Co 9 October 2021 

4. REFERENCES

Geosyntec Consultants, 2021. 2021 Annual Groundwater Monitoring and Corrective 
Action Report, Georgia Power Company Plant Hammond Ash Pond 4 (AP-4). 
July 2021. 

Golder Associates, 2018. Geologic and Hydrogeologic Report – Plant Hammond. 
November 2018. 



TABLES 

Hammond AP-4 ASD Co          October 2021



Table 1
Well and Piezometer Network Details

Plant Hammond AP-4, Floyd County, Georgia

Well ID
Installation 

Date Northing (1) Easting (1)

Ground Surface

Elevation (2)

(ft)

Top of Casing 
Elevation

(ft)

Top of Screen 
Elevation                      

(ft)

Bottom of Screen 
Elevation                      

(ft)

Well Depth (3)

(ft BTOC)
Screened Media

Compliance Monitoring Well

HGWA-111 8/21/2012 1548834.26 1935222.81 588.79 591.75 558.48 548.48 43.67 Alluvium, Residuum

HGWA-112 8/21/2012 1548885.63 1935647.00 593.46 596.27 566.52 556.52 40.15 Alluvium

HGWA-113 10/2/2012 1548944.62 1935990.09 592.07 594.58 568.87 558.87 36.11 Alluvium

HGWA-47 8/21/2020 1548990.96 1934171.84 577.39 580.33 546.84 536.84 43.74 Partially weathered rock

HGWA-48D 8/20/2020 1548989.39 1934178.15 577.29 580.26 517.54 507.54 72.97 Shale

HGWC-101 8/7/2012 1547725.50 1936369.58 575.91 578.85 551.31 541.31 37.94 Alluvium

HGWC-102 8/7/2012 1547713.50 1936033.33 574.54 577.54 550.51 540.51 37.43 Alluvium

HGWC-103 8/8/2012 1547848.88 1935732.96 577.76 580.79 553.51 543.51 37.68 Alluvium

HGWC-105 8/8/2012 1547855.56 1935110.36 579.08 582.09 547.72 537.72 44.67 Alluvium, Residuum

HGWC-107 8/8/2012 1547909.99 1934442.24 576.43 579.31 551.51 541.51 38.20 Alluvium

HGWC-109 8/15/2012 1548627.41 1934362.77 573.66 576.77 555.81 545.81 31.36 Alluvium

HGWC-117 8/14/2012 1548100.77 1937180.43 579.31 581.98 552.12 542.12 40.26 Alluvium

HGWC-118 10/1/2012 1547980.56 1936946.37 576.52 579.02 548.51 538.51 40.91 Alluvium, Residuum

Piezometer

MW-12 10/21/2014 1547853.78 1937525.46 580.59 583.27 555.84 545.84 37.83
Alluvium, Silty sand, Well-

graded sand

GWC-4 8/8/2012 1547898.31 1935398.70 577.73 580.65 543.47 533.47 47.58 Sand, Weathered shale

GWC-6 8/13/2012 1547843.93 1934800.45 578.55 581.63 553.90 543.90 38.13 Alluvium, Silty, fine sand, Sand

GWC-8 8/9/2012 1548167.13 1934342.94 577.13 579.99 549.47 539.47 40.92 Alluvium, Clayey sand, Sand

GWA-14 10/2/2012 1548982.59 1936642.58 589.70 592.14 561.40 551.40 41.14 Alluvium

GWA-15 8/22/2012 1548766.17 1936808.47 588.37 591.56 571.44 561.44 30.52 Alluvium

GWA-16 8/21/2012 1548592.74 1937210.99 579.58 582.55 569.94 559.94 23.01 Alluvium

GWC-19 8/14/2012 1547892.89 1936572.97 576.90 579.83 554.04 544.04 36.19 Sand and gravel

HGWC-117A 7/21/2021 1548082.04 1937157.25 578.85 581.76 551.85 541.85 37.40 Alluvium

Notes:

ft = feet
ft BTOC = feet below top of casing
(1) Coordinates in North American Datum (NAD) 1983, State Plane, Georgia-West, feet.

(2) Vertical elevations are in North American Vertical Datum (NAVD) 1988.

(3) Total well depth accounts for sump if data provided on well construction logs.
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Table 2
Summary of Groundwater Analytical Data

Plant Hammond AP-4, Floyd County, Georgia

Well ID: HGWA-111 HGWA-111 HGWA-111 HGWA-111 HGWA-112 HGWA-112 HGWA-112 HGWA-112 HGWA-113 HGWA-113 HGWA-113 HGWA-113

Sample Date: 8/25/2020 9/18/2020 3/11/2021 8/12/2021 8/25/2020 9/18/2020 3/12/2021 8/12/2021 8/25/2020 9/22/2020 3/16/2021 8/12/2021

Parameter (1,2)

Boron -- 0.011 J 0.010 J <0.0086 -- 0.0080 J 0.0061 J <0.0086 -- 0.021 J 0.011 J <0.0086

Calcium -- 32.2 53.2 45.4 -- 6.5 6.9 6.9 -- 7.9 8.6 8.4 

Chloride -- 2.6 3.4 2.5 -- 5.2 5.3 4.4 -- 1.5 1.6 1.5 

Fluoride 0.052 J <0.050 0.057 J <0.050 <0.050 <0.050 <0.050 <0.050 0.17 0.16 0.18 0.16 

pH (3) 6.70 6.46 7.20 6.67 5.53 5.58 5.60 5.50 5.95 6.10 6.14 6.08 

Sulfate -- 1.0 1.5 1.3 -- <0.50 0.52 J <0.50 -- 5.3 7.7 10.0

TDS -- 139 207 157 -- 62.0 56.0 63.0 -- 84.0 99.0 92.0

Antimony <0.00028 -- -- <0.00078 <0.00028 -- -- <0.00078 <0.00028 -- -- <0.00078

Arsenic <0.00078 <0.00078 <0.00078 <0.0011 <0.00078 <0.00078 <0.00078 <0.0011 <0.00078 <0.00078 0.0011 J <0.0011

Barium 0.031 0.024 0.037 0.029 0.028 0.025 0.030 0.028 0.030 0.038 0.054 0.033 

Beryllium 0.000047 J <0.000046 0.00014 J <0.000054 <0.000046 <0.000046 0.000054 J <0.000054 0.000046 J 0.000099 J 0.00018 J <0.000054

Cadmium <0.00012 <0.00012 <0.00012 <0.00011 <0.00012 <0.00012 <0.00012 <0.00011 <0.00012 <0.00012 <0.00012 <0.00011

Chromium 0.0013 J 0.00077 J 0.0020 J <0.0011 0.0039 J 0.0037 J 0.0045 J 0.0041 J 0.0031 J 0.0046 J 0.0061 <0.0011

Cobalt <0.00038 <0.00038 <0.00038 <0.00039 <0.00038 <0.00038 <0.00038 <0.00039 <0.00038 0.00074 J 0.0013 J <0.00039

Fluoride 0.052 J <0.050 0.057 J <0.050 <0.050 <0.050 <0.050 <0.050 0.17 0.16 0.18 0.16 

Lead 0.00036 J 0.00026 J 0.0011 <0.00089 0.00011 J 0.000065 J 0.00017 J <0.00089 0.00022 J 0.00096 J 0.0016 <0.00089

Lithium 0.0033 J 0.0021 J 0.0047 J 0.0020 J <0.00081 <0.00081 <0.00081 <0.00073 0.0014 J 0.0018 J 0.0026 J 0.00094 J

Mercury <0.000078 -- -- <0.000078 <0.000078 -- -- 0.00011 J <0.000078 -- -- <0.000078

Molybdenum <0.00069 -- -- <0.00074 <0.00069 -- -- <0.00074 <0.00069 -- -- <0.00074

Comb. Radium 226/228 0.570 U 0.828 U 0.354 U 0.532 U 0.0182 U 1.15 U 0.164 U 0.223 U 0.587 U 0.551 U 0.559 U 0.312 U

Selenium <0.0016 -- -- <0.0014 <0.0016 -- -- <0.0014 <0.0016 -- -- 0.0023 J

Thallium <0.00014 -- -- <0.00018 <0.00014 -- -- <0.00018 <0.00014 -- -- <0.00018

Notes:
-- = Parameter was not analyzed
J = Indicates the parameter was estimated and detected between the method detection limit (MDL) and the reporting limit (RL)
< = Indicates the parameter was not detected above the analytical MDL
TDS =  Total dissolved solids
U = Indicates the parameter was not detected above the analytical minimum detectable concentration (MDC) (Specific to combined radium 226/228)
(1) Appendix III/IV parameter per 40 CFR 257 Subpart D. Parameters are reported in units of milligrams per liter (mg/L), except for pH reported as s.u. (standard units) and combined radium reported as picocuries per liter (pCi/L).
(2) Metals were analyzed by EPA Method 6010D/6020B, mercury was analyzed by EPA method 7470A, anions were analyzed by EPA Method 300.0, TDS was analyzed by SM2540C-2011.
(3) The pH value presented was recorded at the time of sample collection in the field.
(4) Monitoring wells HGWA-47, HGWA-48D, and HGWC-102 were analyzed for the complete list of Appendix III and Appendix IV constituents to establish groundwater conditions.

A
P

P
E

N
D

IX
 I

V
A

P
P

E
N

D
IX

 I
II
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Table 2
Summary of Groundwater Analytical Data

Plant Hammond AP-4, Floyd County, Georgia

Well ID:

Sample Date:

Parameter (1,2)

Boron

Calcium

Chloride

Fluoride

pH (3)

Sulfate

TDS

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Fluoride

Lead

Lithium

Mercury

Molybdenum

Comb. Radium 226/228

Selenium

Thallium

A
P

P
E

N
D

IX
 I

V
A

P
P

E
N

D
IX

 I
II

HGWA-47(4) HGWA-47(4) HGWA-47(4) HGWA-47(4) HGWA-47(4) HGWA-47 HGWA-48D(4) HGWA-48D(4) HGWA-48D(4) HGWA-48D(4) HGWA-48D(4) HGWA-48D

9/18/2020 11/10/2020 12/15/2020 1/19/2021 3/12/2021 8/12/2021 9/18/2020 11/11/2020 12/15/2020 1/19/2021 3/12/2021 8/12/2021

0.0082 J 0.0064 J <0.0052 0.015 J 0.0067 J <0.0086 0.015 J 0.014 J 0.0083 J 0.015 J 0.012 J 0.012 J

62.2 73.3 72.5 72.5 69.2 71.2 51.8 61.3 61.3 58.9 57.5 59.5 

2.7 2.7 2.9 2.8 2.7 2.3 2.6 2.6 2.7 2.7 2.6 2.2 

0.067 J 0.065 J 0.064 J 0.057 J 0.062 J <0.050 0.098 J 0.083 J 0.081 J 0.079 J 0.085 J 0.064 J

7.54 7.34 7.27 7.32 7.52 7.38 7.50 7.40 7.39 7.40 7.51 7.44 

3.5 2.3 2.4 2.6 1.9 1.4 9.5 4.5 4.2 3.9 4.7 4.3 

195 229 233 199 217 212 224 221 239 224 204 234 

<0.00028 <0.00028 <0.00028 <0.00028 -- <0.00078 0.00038 J 0.00031 J <0.00028 0.00042 J -- <0.00078

<0.00078 <0.00078 <0.00078 <0.00078 <0.00078 <0.0011 <0.00078 <0.00078 <0.00078 <0.00078 0.0018 J 0.0013 J

0.026 0.027 0.027 0.029 0.030 0.028 0.077 0.078 0.091 0.095 0.10 0.10

<0.000046 <0.000046 <0.000046 <0.000046 <0.000046 <0.000054 <0.000046 <0.000046 <0.000046 <0.000046 <0.000046 <0.000054

<0.00012 <0.00012 <0.00012 <0.00012 <0.00012 <0.00011 <0.00012 <0.00012 <0.00012 <0.00012 <0.00012 <0.00011

0.0039 J <0.00055 <0.00055 <0.00055 <0.00055 <0.0011 <0.00055 <0.00055 0.0013 J 0.0015 J 0.00062 J <0.0011

0.00049 J <0.00038 <0.00038 <0.00038 <0.00038 <0.00039 <0.00038 <0.00038 0.00039 J <0.00038 <0.00038 <0.00039

0.067 J 0.065 J 0.064 J 0.057 J 0.062 J <0.050 0.098 J 0.083 J 0.081 J 0.079 J 0.085 J 0.064 J

<0.000036 <0.000036 <0.000036 0.000038 J <0.000036 <0.00089 <0.000036 <0.000036 0.00015 J 0.000056 J 0.000048 J <0.00089

0.0026 J 0.0028 J 0.0026 J 0.0030 J 0.0031 J 0.0029 J 0.0051 J 0.0036 J 0.0045 J 0.0032 J 0.0031 J 0.0037 J

<0.000078 <0.000078 <0.000078 <0.000078 -- 0.000081 J <0.000078 <0.000078 <0.000078 <0.000078 -- 0.00018 J 

0.0015 J <0.00069 <0.00069 <0.00069 -- <0.00074 0.0026 J 0.0012 J 0.00097 J 0.0018 J -- 0.0019 J

1.11 U 0.234 U 0.529 U 0.176 U 0.000 U 0.462 U 1.50 U 0.776 U 1.23 U 1.35 U 0.829 U 0.274 U

<0.0016 <0.0016 <0.0016 <0.0016 -- <0.0014 <0.0016 <0.0016 <0.0016 <0.0016 -- <0.0014

<0.00014 <0.00014 <0.00014 <0.00014 -- <0.00018 <0.00014 <0.00014 <0.00014 <0.00014 -- <0.00018
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Table 2
Summary of Groundwater Analytical Data

Plant Hammond AP-4, Floyd County, Georgia

Well ID:

Sample Date:

Parameter (1,2)

Boron

Calcium

Chloride

Fluoride

pH (3)

Sulfate

TDS

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Fluoride

Lead

Lithium

Mercury

Molybdenum

Comb. Radium 226/228

Selenium

Thallium

A
P

P
E

N
D

IX
 I

V
A

P
P

E
N

D
IX

 I
II

HGWC-101 HGWC-101 HGWC-101 HGWC-101 HGWC-102(4) HGWC-102(4) HGWC-102(4) HGWC-102 HGWC-103 HGWC-103 HGWC-103 HGWC-103 HGWC-105 HGWC-105 HGWC-105 HGWC-105

8/27/2020 9/24/2020 3/17/2021 8/16/2021 8/27/2020 9/24/2020 3/17/2021 8/13/2021 8/27/2020 9/24/2020 3/18/2021 8/16/2021 8/27/2020 9/24/2020 3/18/2021 8/13/2021

-- 0.10 0.13 0.13 2.7 2.9 2.7 2.4 -- 2.2 2.4 3.2 -- 1.2 1.5 1.2 

-- 20.3 21.8 22.8 106 120 111 119 -- 91.3 83.7 124 -- 92.9 97.7 102 

-- 5.5 5.5 5.4 7.1 7.2 6.9 6.0 -- 6.0 6.2 10.4 -- 3.9 4.3 3.7 

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

5.32 5.48 5.41 5.40 5.70 5.82 5.78 5.45 5.82 5.60 5.51 5.59 6.45 6.63 6.57 6.44 

-- 97.0 107 72.1 382 370 332 248 -- 293 286 354 -- 177 196 142 

-- 170 213 206 663 696 626 647 -- 517 465 672 -- 411 410 441 

<0.00028 -- -- <0.00078 <0.00028 <0.00028 -- <0.00078 <0.00028 -- -- <0.00078 <0.00028 -- -- <0.00078

<0.00078 <0.00078 <0.00078 <0.0011 <0.00078 <0.00078 <0.00078 <0.0011 <0.00078 <0.00078 <0.00078 <0.0011 <0.00078 <0.00078 <0.00078 <0.0011

0.045 0.041 0.040 0.037 0.028 0.029 0.031 0.026 0.038 0.036 0.042 0.037 0.068 0.075 0.082 0.073 

0.000057 J 0.000048 J 0.000059 J <0.000054 <0.000046 <0.000046 <0.000046 <0.000054 0.000050 J 0.000088 J 0.000061 J <0.000054 <0.000046 <0.000046 <0.000046 <0.000054

0.00019 J 0.00014 J <0.00012 0.00015 J 0.00038 J 0.00032 J 0.00094 0.00069 0.00082 J 0.00076 J 0.00068 0.00081 <0.00012 <0.00012 <0.00012 <0.00011

<0.00055 <0.00055 0.00075 J <0.0011 <0.00055 <0.00055 <0.00055 <0.0011 0.00069 J 0.00081 J 0.0030 J <0.0011 <0.00055 0.00064 J 0.00058 J <0.0011

0.0027 J 0.0021 J 0.0023 J 0.0026 J 0.0010 J 0.0011 J 0.0012 J 0.00085 J 0.0019 J 0.0019 J 0.0021 J 0.0022 J <0.00038 0.00044 J 0.00045 J <0.00039

<0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.000036 <0.000036 <0.000036 <0.00089 <0.000036 <0.000036 <0.000036 <0.00089 0.00018 J 0.00028 J 0.00024 J <0.00089 <0.000036 0.000049 J 0.000058 J <0.00089

<0.00081 <0.00081 <0.00081 <0.00073 0.0011 J 0.0011 J 0.0012 J 0.0011 J 0.0016 J 0.0017 J 0.0018 J 0.0016 J 0.0037 J 0.0038 J 0.0042 J 0.0038 J

<0.000078 -- -- 0.000099 J <0.000078 <0.000078 -- 0.00010 J <0.000078 -- -- 0.00027 <0.000078 -- -- 0.00022 

<0.00069 -- -- <0.00074 <0.00069 <0.00069 -- <0.00074 <0.00069 -- -- <0.00074 <0.00069 -- -- <0.00074

0.109 U 0.625 U 0.248 U 0.667 U 1.17 U 1.42 0.401 U 0.828 U 0.370 U 0.804 U 0.274 0.493 U 0.416 U 1.11 U 0.252 U 0.513 U

<0.0016 -- -- <0.0014 <0.0016 <0.0016 -- <0.0014 <0.0016 -- -- <0.0014 <0.0016 -- -- <0.0014

<0.00014 -- -- <0.00018 <0.00014 <0.00014 -- <0.00018 <0.00014 -- -- <0.00018 <0.00014 -- -- <0.00018
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Table 2
Summary of Groundwater Analytical Data

Plant Hammond AP-4, Floyd County, Georgia

Well ID:

Sample Date:

Parameter (1,2)

Boron

Calcium

Chloride

Fluoride

pH (3)

Sulfate

TDS

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Fluoride

Lead

Lithium

Mercury

Molybdenum

Comb. Radium 226/228

Selenium

Thallium

A
P

P
E

N
D

IX
 I

V
A

P
P

E
N

D
IX

 I
II

HGWC-107 HGWC-107 HGWC-107 HGWC-107 HGWC-109 HGWC-109 HGWC-109 HGWC-109 HGWC-117 HGWC-117 HGWC-117 HGWC-117 HGWC-117 HGWC-117 HGWC-117A HGWC-117A

8/27/2020 9/24/2020 3/18/2021 8/13/2021 8/27/2020 9/25/2020 3/17/2021 8/13/2021 8/27/2020 9/25/2020 3/19/2021 6/23/2021 8/19/2021 9/27/2021 8/12/2021 9/27/2021

-- 0.88 0.92 0.73 -- 0.28 0.26 0.24 -- 1.1 1.5 1.0 0.78 0.67 0.34 0.30

-- 55.4 56.0 57.8 -- 48.5 37.3 43.5 -- 72.8 87.3 56.5 40.9 37.5 50.7 47.2

-- 3.5 3.2 3.1 -- 4.1 4.7 4.0 -- 16.1 24.9 8.8 4.0 3.4 6.3 4.5

<0.050 0.064 J <0.050 <0.050 0.094 J 0.091 J 0.089 J 0.086 J <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

6.09 6.11 6.20 6.11 6.64 6.79 6.55 6.71 5.92 6.01 6.14 5.72 6.04 5.66 6.27 6.14

-- 126 128 112 -- 24.7 28.3 24.4 -- 146 162 125 108 104 64.6 69.7

-- 253 255 291 -- 188 171 189 -- 340 371 325 253 242 256 223

<0.00028 -- -- <0.00078 <0.00028 -- -- <0.00078 <0.00028 -- -- -- <0.00078 <0.00078 <0.00078 <0.00078

<0.00078 <0.00078 <0.00078 <0.0011 0.0011 J 0.0017 J 0.0019 J 0.0019 J <0.00078 <0.00078 <0.00078 -- <0.0011 <0.0011 <0.0011 <0.0011

0.034 0.039 0.041 0.033 0.083 0.085 0.077 0.080 0.047 0.050 0.058 -- 0.041 0.038 0.079 0.062

<0.000046 <0.000046 <0.000046 <0.000054 <0.000046 <0.000046 <0.000046 <0.000054 0.000049 J 0.000066 J 0.000081 J -- 0.000056 J <0.000054 <0.000054 <0.000054

<0.00012 <0.00012 <0.00012 <0.00011 <0.00012 <0.00012 <0.00012 <0.00011 0.00080 J 0.00089 J 0.0010 -- 0.0012 0.00098 0.00016 J <0.00011

<0.00055 <0.00055 <0.00055 <0.0011 <0.00055 <0.00055 <0.00055 <0.0011 0.00057 J 0.00067 J 0.0010 J -- <0.0011 <0.0011 <0.0011 <0.0011

<0.00038 <0.00038 <0.00038 <0.00039 0.00086 J 0.0010 J 0.0030 J 0.0011 J 0.011 0.011 0.011 0.016 0.017 0.015 0.0024 J 0.0011 J

<0.050 0.064 J <0.050 <0.050 0.094 J 0.091 J 0.089 J 0.086 J <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050

<0.000036 0.00034 J 0.000091 J <0.00089 <0.000036 <0.000036 <0.000036 <0.00089 0.00014 J 0.00019 J 0.00038 J -- <0.00089 <0.00089 <0.00089 <0.00089

<0.00081 0.00098 J 0.0011 J 0.00084 J 0.0011 J 0.0010 J <0.00081 <0.00073 0.0024 J 0.0031 J 0.0035 J -- 0.0017 J 0.0016 J 0.0036 J 0.0035 J

<0.000078 -- -- 0.000084 J <0.000078 -- -- 0.000080 J <0.000078 -- -- -- 0.0003 <0.000078 0.000094 J <0.000078 

<0.00069 -- -- <0.00074 <0.00069 -- -- <0.00074 <0.00069 -- -- -- <0.00074 <0.00074 <0.00074 <0.00074

0.264 U 0.576 U 0.145 U 0.815 U 0.989 U 0.584 U 0.556 U 0.794 U 0.193 U 0.155 U 0.0846 U -- 0.155 U (pending data) 0.124 U (pending data)

<0.0016 -- -- <0.0014 <0.0016 -- -- <0.0014 <0.0016 -- -- -- <0.0014 <0.0014 <0.0014 <0.0014

<0.00014 -- -- <0.00018 <0.00014 -- -- <0.00018 <0.00014 -- -- -- <0.00018 <0.00018 <0.00018 <0.00018
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Table 2
Summary of Groundwater Analytical Data

Plant Hammond AP-4, Floyd County, Georgia

Well ID:

Sample Date:

Parameter (1,2)

Boron

Calcium

Chloride

Fluoride

pH (3)

Sulfate

TDS

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Fluoride

Lead

Lithium

Mercury

Molybdenum

Comb. Radium 226/228

Selenium

Thallium

A
P

P
E

N
D

IX
 I

V
A

P
P

E
N

D
IX

 I
II

HGWC-118 HGWC-118 HGWC-118 HGWC-118

8/26/2020 9/28/2020 3/18/2021 8/13/2021

-- 0.65 0.81 0.59 

-- 88.9 85.4 84.3 

-- 4.0 4.3 4.0

0.072 J 0.078 J 0.079 J 0.075 J

6.97 7.03 7.11 6.78 

-- 86.0 87.8 75.1 

-- 332 328 336 

<0.00028 -- -- <0.00078

<0.00078 <0.00078 0.0010 J <0.0011

0.056 0.046 0.067 0.043 

<0.000046 <0.000046 0.000093 J <0.000054

<0.00012 <0.00012 <0.00012 <0.00011

0.00098 J 0.0017 J 0.0021 J <0.0011

0.00061 J 0.00048 J 0.0012 J <0.00039

0.072 J 0.078 J 0.079 J 0.075 J

0.00036 J 0.00022 J 0.00088 J <0.00089

0.0028 J 0.0022 J 0.0029 J 0.0017 J

<0.000078 -- -- 0.000081 J 

<0.00069 -- -- <0.00074

1.19 0.613 U 0.778 U 0.228 U

<0.0016 -- -- <0.0014

<0.00014 -- -- <0.00018
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Table 3
Pearson's Correlation Coefficients between Cobalt and Appendix III Concentrations Reported in HGWC-117   

Plant Hammond AP-4, Floyd County, Georgia

Sample Date (1) Cobalt(2)
Boron Calcium Chloride Fluoride Sulfate TDS pH

8/31/2016 0.0035 0.821 63.4 7.1 0.09 150 381 6.07
10/20/2016 0.0045 0.956 64.4 7.7 0.11 150 319 6.00
1/27/2017 0.0041 0.99 68.6 7.8 0.28 150 407 6.20
5/23/2017 0.0071 0.438 32 3.6 0.01 110 258 5.27
8/10/2017 0.0031 0.821 78.9 5.9 0.1 140 359 6.27

11/14/2017 0.0062 0.536 46.9 4 0.3 110 310 5.40
6/7/2018 0.0083 0.5 37.7 3.6 0.029 103 223 5.29
10/3/2018 0.005 0.85 68 7.6 0.029 169 337 6.08

10/22/2019 0.0064 1 70.9 12.1 0.042 133 348 6.17
3/24/2020 0.0087 1 68 12.5 0.05 129 331 5.99
9/25/2020 0.011 1.1 72.8 16.1 0.05 146 340 6.01
3/19/2021 0.011 1.5 87.3 24.9 0.05 162 371 6.14
8/19/2021 0.017 0.78 40.9 4 0.05 108 253 6.04
9/27/2021 0.015 0.67 37.5 3.4 0.05 104 242 5.66

Pearson Correlation (r) (3)
0.057 -0.373 0.093 -0.405 -0.476 -0.573 -0.210

p-value (4)
0.847 0.189 0.752 0.120 0.086 0.032 0.434

Notes:
TDS = Total dissolved solids

(1) Cobalt was not analyzed for during the detection monitoring events conducted in April and June 2019; Appendix III

parameters were not analyzed for during the initial annual assessment monitoring events conducted August 2019 and

August 2020. The table presents data for events in which a complete dataset of Co and Appendix III parameters was

available.

(2) Results reported in milligrams per liter (mg/L), except for pH which is reported in standard units (s.u.).

(3) A r value near 1.0 indicates a highly positive correlation, and may indicate the two parameter sets are from a common

influence, while statistically a lower or negative r value may indicate that the occurrence of two parameter sets are unrelated.

(4) Statistically significant correlations are bold.  p-value ≤ 0.05 indicate the correlation is statistically significant.
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Notes:
1. Aerial photograph source: Google Earth Pro, August 2019.
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Notes:
1. Concentration data from groundwater samples collected

during the August 2021 semiannual monitoring event.
Concentrations are reported in milligrams per liter (mg/L).

2. Water level elevation recorded on August 11, 2021.
Elevation provided in feet (ft) referenced to the North

 American Vertical Datum (NAVD) 88.
3. The state Groundwater Protection Standard (GWPS) for

 cobalt is 0.005 mg/L.
4. Aerial photograph source: Google Earth Pro, August 2019.
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APPENDIX A 
Boring and Well Construction Logs for 

HGWC-117 and HGWC-117A 
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TOPSOIL, grass, roots

CLAYEY SILT (ML) yellow-brown,
gray, and brown, damp, stiff

SANDY SILT (ML) with trace mica,
yellow-brown, damp to moist, firm

CLAYEY FINE SAND (SC) with trace
mica, yellow-brown to light brown,
moist to wet, loose to very loose,
visible layering from 29.5-35.5

SAND AND GRAVEL (SP-GP) medium
to coarse angular to rounded, brown to
yellow-brown, wet, very firm

CLAYEY SILT (ML)/WEATHERED
SHALE, dark brown, wet, very stiff

Boring terminated at 41 feet

0.3'

7'

15'

35.5'

40.7'

5 - 7 - 8 (15)

2 - 3 - 3 (6)

2 - 2 - 2 (4)

2 - 3 - 4 (7)

0 - 0 - 2 (2)

1 - 2 - 1 (3)

13 - 13 - 17 (30)

4 - 17 - 4 (21)

572.3

563.7

543.2

538.6

538.3

Plant Hammond Ash Pond #4 Well InstallationPROJECT:

6.75

Project Manager: J. Heywood, PE

ELEV.
(FT.)

R M

8/14/2012

BLOWS/6"
8040 70

GROUNDWATER:

Logged by: P. Gribben, PG

13.70 feet on 8/20/12

AutomaticDRILLING METHOD:

1

L

Remarks: Monitoring well set at 37.3 feet below ground surface

CME-55

SHEET

BORING COMPLETED:

PROJECT LOCATION:

10 20

AUGER DIA. (IN):

JOB NO:

579.31 feet 

OF

Rome, Georgia

50

BORING NO.: HGWC-117 

0

5

10

15

20

25

30

35

40

45

50

30

HAMMER:

MATERIAL DESCRIPTION

1

Hollow-Stem Augers

18.5 feet ATD

ELEVATION:

90

DEPTH
(FT.)

60

TEST BORING RECORD

B
o

re
h

o
le

ID
:

1
7

G

RIG TYPE:8/14/2012

0

S PI
STANDARD PENETRATION

RESISTANCE (N)
100

1811-12-153

BORING STARTED:

579.3

B
O

R
IN

G
R

E
C

O
R

D
S

&
M

E
1

2
-1

5
3

.G
P

J
S

&
M

E
1

-1
8

-2
0

1
2

.G
D

T
1

0
/2

2
/1

2

A
L

L
U

V
IU

M
R

E
S

ID
U

U
M

15

6

4

7

2

3

30

21

Log updated with revised survey certified 5/11/2020.

Elevation in  NAVD 88.



Locking Hinged Top

TOP OF RISER

1/4-inch Vent

1/4-inch Weep Hole

4-ft x 4-ft concrete pad GROUND SURFACE

PROTECTIVE CASING

SIZE:

TYPE: STAINLESS STEEL LOCKING

BOTTOM OF PROTECTIVE CASING

BACKFILL MATERIAL

TYPE: Portland Cement Grout

-18.5 feet AMOUNT: 41 gallons

RISER CASING

DIA: 2-inch

Delayed water level N/A TYPE: Schedule 40 PVC

Date and time: JOINT TYPE: Flush Threaded

TOP OF SEAL

ANNULAR SEAL

TYPE: 3/8-inch coated bentonite pellets

5-gal buckets

AMOUNT: 50 lbs

PLACEMENT: 3.2 feet

TOP OF FILTER PACK

FILTER PACK

TYPE: DSI Sand - 1A (20/30)

Drillers Services, Inc.

AMOUNT: 6 bags

PLACEMENT: 12.4 feet

BOTTOM OF RISER/TOP OF SCREEN

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

Flush-threaded end cap

BOTTOM OF CASING

HOLE DIA:

542.12

GEORGIA POWER PLANT HAMMOND ASH POND #4

ROME, GEORGIA

WELL CONSTRUCTION LOG

CLIENT: SOUTHERN COMPANY WELL ID:
DRILLED BY: Chad Odom (S&ME) LOGGED BY: PAT GRIBBEN (S&ME)

0.0

HGWC-117RIG TYPE: CME-55 DRILLING METHOD: 4.25" HOLLOW STEM AUGERS
DATE CONSTRUCTED: August 14, 2012

DEPTH ELEVATION

FEETFEET

6.75"

-24.9

-26.9
( 10.0' )

-36.9

2.96
Cap Type: Plastic Locking

581.98

579.02

541.72

577.52

557.32

554.12

552.12

( 0.4' ) -37.3

4'" x 4" x 5'

-1.5

Water Level @

time of completion:

N/A

-21.7

Log updated with revised survey certified 5/11/2020.

579.310.29GROUND SURFACE

Elevation in  NAVD 88.



563.85

545.85

543.85

541.05

Aquaguard
Sodium
Bentonite
Grout

Schedule 40
PVC 2"

Bentonite
coated 3/8"
pellets

20/40 Silica
Sand

0.010 slot size
2" Pre Pack,
U-Pack
Screen

0.4 ft sump

0 to 10 ft: Air
Knife.

10 to 15 ft: Hollow
stem auger, no

sample.

From 15 ft bgs: 
Continuous split 
spoon samples 

were used solely 
for sample 
collection.

Air knife (0 to 10 ft)
NO SAMPLE

SILTY CLAY, Strong brown, medium plasticity, trace sands and mica, very
soft, moist to wet.

20 ft: Abundant sands, trace mica, very soft, wet.

25 ft: Red and black mottling throughout, very soft, wet.

27 ft: Yellowish brown, abundant fine sands, trace mica, red and black
mottling thorughout, very soft, wet.

29ft: Dark yellowish brown with black mottling throughout, low plasticity, fine
sands throughout, trace mica, very soft, wet.

31 ft: Light yellowish brown, shale and chert fragments (subangular and
subrounded) very soft, wet.

SAND, Yellowish brown, subangular and subrounded chert and shale
fragments, trace quartz fragments, trace mica, very loose, wet.

SANDY GRAVEL, Yellowish brown, medium to coarse grained, subangular
and subrounded chert, calcite and shale fragments, red, brown, and white
mottling, very dense, moist.

Bottom of borehole at 37.8 feet.

DATE STARTED 7/20/21 COMPLETED 7/21/21

DRILLER Sean Denty, Civil Field Services

RIG TYPE Geoprobe 7822DT

DRILLING METHOD Hollow Stem Auger

SAMPLING METHOD Split spoon

EASTING  1937157.25 ft

BORING DIAMETER 6 in

NORTHING 1548082.04 ft

GROUND ELEVATION 578.85 ft

TOP OF CASING ELEVATION 581.76 ft 

GEOPHYSICAL CONTRACTOR ---

LOGGED BY T. Kessler CHECKED BY  J. Ivanowski
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CLIENT Southern Company Services

PROJECT NUMBER GW6581B

PROJECT NAME Plant Hammond Well Installation

PROJECT LOCATION Plant Hammond
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