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1. Annual Groundwater Monitoring Report Summary

The South Carolina Public Service Authority (Santee Cooper) has prepared this 2022 Annual
Groundwater Monitoring Corrective Action Report for the South Ash Pond at the Winyah Generating
Station (WGS). This 2022 Annual Report was prepared to comply with the United States Environmental
Protection Agency (EPA) Hazardous and Solid Waste Management System; Disposal of Coal Combustion
Residuals {CCR) from Electric Utilities, Title 40 Code of Federal Regulations {40 CFR) Part 257, Subpart D
dated 17 April 2015 (CCR Rule), specifically subsection § 257.90(e}(1) through (6).

In accordance with § 257.90(e)(6), an overview of the current status of the groundwater monitoring and
corrective action programs for the CCR unit is provided below:

At the start of the current annual reporting period (January 1, 2022}, the WGS South Ash Pond
continued to operate under an assessment monitoring program in accordance with § 257.95, which was
initiated on July 16, 2018. Statistically significant levels (SSLs) of Appendix IV constituents above the
groundwater protection standards (GWPS) were not identified in any of the wells to date, including both
the February-March and July 2022 sampling events. At the end of the current annual reporting period
{December 31, 2022), the South Ash Pond remained in the assessment monitoring program. Because
SSLs of Appendix IV constituents have not been identified, initiating, and completing an assessment of
corrective measures, holding a public meeting, selecting a remedy, and initiating remedial activities
were not required.

To report on the activities conducted during the prior calendar year and document progress complying
with the CCR Rule, the specific requirements listed in § 257.90(e)(1) through (5) are provided in the next
section in bold/italic type followed by a short narrative stating how that specific requirement was met.

2. 2.40 CFR § 257.90 Applicability

21 40 CFR § 257.90(a) and (c)
All CCR landfills, CCR surface impoundments, and lateral expansions of CCR units are subject to
the groundwater monitoring and corrective action requirements under § 257.90 through
$257.98.

Once a groundwater monitoring system and groundwater monitoring program has been
established at the CCR unit as required by this subpart, the owner or operator must conduct
groundwater monitoring and, if necessary, corrective action through the active life and post-
closure care period of the CCR unit.

The South Ash Pond at WGS is an existing surface impoundment which is no longer receiving CCR
or non-CCR waste streams and is undergoing closure by removal. As such, it is subject to the
groundwater monitoring and corrective action requirements set forth by the EPA in 40 CFR § 257.90
through & 257.98. This document satisfies the requirement under § 257.90(e) which requires the CCR
Unit Owner/Operator to prepare an Annual Groundwater Monitoring and Corrective Action Report.



2.2 40 CFR § 257.90(e) - SUMMARY
Annual groundwater monitoring and corrective action report. For existing CCR landfills and
existing CCR surface impoundments, no later than January 31, 2018, and annually thereafter,
the owner or operator must prepare an annual groundwater monitoring and corrective action
report. Forthe preceding calendar year, the annual report must document the status of the
groundwater monitoring and corrective action program for the CCR unit, summarize key
actions completed, describe any problems encountered, discuss actions to resolve the
problems, and project key activities for the upcoming year. For purposes of this section, the
owner or operator has prepared the annual report when the report is placed in the facility’s
operating record as required by § 257.105{(h){1).

This Annual Report documents the activities completed in 2022 for the WGS South Ash Pond as required
by the subject regulations. Groundwater sampling and analysis was conducted per the requirements of
§ 257.93, and the status of the groundwater monitoring program, set forth in § 257.95, is provided in
this report.

2.2.1 Status of the Groundwater Monitoring and Corrective Action Program

Statistically significant increases (SSI) of Appendix Ill constituents were identified downgradient of South
Ash Pond, and the notification was provided on January 15, 2018, As a result, an Assessment Monitoring
program was initiated as required by § 257.94(e)(2). The notification was placed in the facility’s
operating record as required by 257.106(h)(4}.

As required by § 257.93(h)(2), a statistical evaluation of the detected Appendix IV constituents was
conducted. The results of this evaluation determined that the detected Appendix IV constituents were
not present at statistically significant levels (S5Ls) above the GWPS. Therefore, this unit remained in
assessment monitoring.

For the assessment monitoring in 2022, the two sampling events are consistent with prior sampling
results and confirm that SSLs of the detected Appendix IV constituents above GWPS are not present for
this unit, so the unit remains in assessment monitoring.

2.2.2 Key Actions Completed
The following key actions were completed in 2022:

e Prepared 2021 Annual Report including:
o The Annual Report was placed in the facility’s operating record pursuant to
§ 257.105(h){(1);

o Pursuant to § 257.106(h)(1), the notification was sent to the relevant State Director

within 30 days of the Annual Report being placed in the facility’s operating record
[§ 257.106(d)];



o Pursuant to § 257.107(h){1), the Annual Report was posted to the CCR Website within
30 days of the Annual Report being placed in the facility’s operating record
[§ 257.107(d)];

e Collected and analyzed two rounds of groundwater samples (February-March and July) in
accordance with § 257.95(b) and § 257.95(d)(1) and recorded the concentrations in the facility’s
operating record as required by § 257.95(d)(1). Groundwater monitoring results are summarized
in Table 1 and laboratory analytical results are provided in Appendix B;

e Completed statistical evaluations to determine if SSLs above GWPS were present for detected
Appendix IV constituents in accordance with § 257.93(h)(2) (Appendix A);

¢ Installed new monitoring well WAP-28 and initiated collecting eight independent samples from
to establish a statistically representative dataset prior to including in the statistical evaluations.
WAP-28 will be added to the compliance groundwater monitoring network after collecting eight
samples;

e Improved the potentiometric surface characterization of the uppermost aquifer given changing
site conditions by:

o Revising the groundwater elevation measurement procedure by collecting site-wide
synoptic rounds of water levels within a 48-hour period prior to initiating semi-annual
sampling of the groundwater monitoring wells. Groundwater elevation measurements
continued to be collected in each well immediately prior to collecting the sample;

o The water surface elevations of unlined ponds were surveyed at approximately the
same time as the semi-annual monitoring events. Unlined ponds are sources of
hydraulic head and groundwater recharge; therefore, it is appropriate to include pond
surface water elevations in the potentiometric interpretation of the uppermost aquifer;
and

e Evaluated turbidity trends in sitewide wells and identified wells to be redeveloped by a certified
well driller to remove buildup of sediment fines on the well screens. Well redevelopment was
completed in November 2022, Success of redevelopment will be monitored during 2023
sampling events.

2.2.3 Problems Encountered

There were multiple laboratory issues encountered in 2022 which contributed to longer than average
turnaround time to receive results. Santee Cooper’s internal lab, Analytical Services, is certified by the
state of South Carolina (#08552) to run most of the analyses on Appendix Il and Appendix IV
constituents for groundwater except for mercury and radium 226/228. However, the inductively
coupled plasma — mass spectrophotometer (ICP-MS) that analyzes the Appendix IV metals was broken
and irreparable at the beginning of 2022. A new ICP-MS was ordered and delivered in April 2022 but was
non-operational upon delivery. For the February sampling event, the samples were held at the Analytical
Services’ lab while repairs were attempted on the instrument. In the meantime, Analytical Services
began to analyze the samples on the inductively coupled plasma — optical emission spectroscopy (ICP-
OES) but was unable to achieve the appropriate reporting limits because it ran a different analytical
method (EPA SW-846 6010D instead of 6020B). When initial repairs were unsuccessful on the ICP-MS,
the samples were sent to a third-party laboratory certified by the state of South Carolina (Eurofins
Savannah), approximately two months after sample collection. Eurofins Savannah returned the



analytical results approximately one month after receipt. In this results package, the non-detect
reporting limits for monitoring well WAP-12 {Sample ID #AF27199) exceeded the GWPS for arsenic,
beryllium, lead, and thallium. A duplicate sample for monitoring well WAP-12 was collected at the same
time as the original (Sample ID #AF27200), and the analytical results demonstrate the non-detect values
are less than the required GWPS.

For the July sampling event, the samples were again held at the Analytical Services’ lab while ongoing
repairs were attempted on the ICP-MS, which were ultimately unsuccessful. After approximately six
weeks, Analytical Services sent the samples to a third-party lab that is certified by the state of South
Carolina to analyze Appendix IV metals (Rogers & Callcott) because they had a quicker turnaround time
than Eurofins Savannah. While Rogers & Callcott was able to analyze metals under 6010D, they also
experienced technical issues with their ICP-MS and was unable to analyze metals under method 6020B.
The remaining sample volumes were returned to Santee Cooper. Upon receipt, Analytical Services sent
the samples to Eurofins Savannah to analyze the appropriate metals under method 6020B. Although
Eurofins Savannah analyzed some metals for both the February and July samples, the lab obtained
different reporting limits for the two sampling events. All non-detect reporting limits were below the
required GWPS for the July samples.

Additionally, a preliminary result of 12.1 pCi/L combined radium 226/228 concentration was found in
the February sample for monitoring well WAP-2. This result was reviewed on April 5, 2022, and was
found to be atypical compared to historic data for not only this well, but the all downgradient
monitoring wells for this unit. A subsequent confirmation sample was collected on April 13, 2022, This
confirmation sample result of 4.15 pCi/L was used in the statistical evaluation. The 12.1 pCi/L value was
not removed from the data set for WAP-2 and was flagged as an outlier in the Dixon’s Test for Outliers
statistical output.

2.2.4 Actions to Resolve Problems

Santee Cooper’s new ICP-MS instrument that was never operational was returned to the vendor in
November 2022. A new ICP-MS from a different vendor was purchased in November 2022, If the new
instrument is not available for 2023 sampling events, then external laboratories that are able to reach
required reporting limits will be utilized.

The July 2022 sample result for combined radium 226/228 in WAP -2 was 3.04 pCi/L, which is consistent
with historical data so no further action is warranted at this time.

2.2.5 Project Key Activities for Upcoming Year
Key activities to be completed in 2023 include the following:
e  Prepare the 2022 annual report; place it in the record as required by § 257.105(h){1), notify the

state [§ 257.106(d)]; and post to website [§ 257.107(d)].
e Conduct semi-annual groundwater monitoring as required by § 257.95.



¢ Complete semi-annual statistical analysis of Assessment Monitoring analytical data to
determine if SSLs of the detected Appendix IV constituents are present above GWPS,

e Based on the findings of the statistical analysis, conduct an evaluation of alternate sources of
Appendix IV parameters, determine the nature and extent of any SSLs identified, and prepare
an assessment of corrective measures, if necessary and appropriate, as provided in §
257.95(g)(1) and § 257.95(g)(3).

e Continue collection of eight independent samples from new well WAP-28 to establish a
statistically representative dataset prior to including in the statistical evaluations. Once eight
samples have been collected, WAP-28 will be added to the compliance groundwater monitoring
network.

¢ Continue improving the potentiometric surface characterization of the uppermost aquifer given
changing site conditions by:

o Increasing the sitewide synoptic water level measurements from two (2) to four (4)
times per year {on a quarterly basis and in conjunction with the semi-annual
groundwater monitoring events).

o Continue collecting surface water elevations from unlined ponds, also on the same
quarterly basis as the sitewide synoptic water level measurements.

23 40 CFR § 257.90(e) - INFORMATION
At a minimum, the annual groundwater monitoring and corrective action report must contain
the following information, to the extent available:

2.3.1 A40CFR § 257.90{e)(1)
A map, aerial image, or diagram showing the CCR unit and all background (or upgradient) and
downgradient monitoring wells, to include the well identification numbers, that are part of the
groundwater monitoring program for the CCR unit;

As required by § 257.90(e)(1), a map showing the location of the CCR unit and associated upgradient
and downgradient monitoring wells for South Ash Pond is presented as Figure 1.

2.3.2 40 CFR § 257.90{e)(2)
Identification of any monitoring wells that were installed or decommissioned during the
preceding year, along with a narrative description of why those actions were taken;

WGS South Ash Pond closure operations have contributed to a dynamic environment in which historic
radial groundwater flow direction may be altered on a permanent or temporary basis. Data from 2021
suggests this may have occurred, but the evaluation was inconclusive because water levels within the
unlined pond’s dikes were not measured. Groundwater elevations and pond water levels were
measured in 2022 in conjunction with the semi-annual monitoring events to determine if flow direction
has changed or if additional piezometers or monitoring wells are necessary. The water levels for 2022
interpreted a shift in groundwater flow direction from radial to a more westerly flow. This is likely due to
ongoing dewatering and excavation activities associated with the closure by removal of the WGS South
Pond. Due to this shift in groundwater flow direction, WAP-12 would become upgradient and WAP-2
would become side-gradient. Therefore, groundwater monitoring well WAP-28 was installed in



September 2022 to keep the monitoring network compliant with a minimum of three consistently
downgradient wells at the waste boundary (WAP-3, WAP-13, and WAP-28). The well installation record
is provided in Appendix C. After installation of WAP-28, collection of eight independent samples was
initiated to establish a statistically representative dataset prior to including this new well in the
statistical evaluations. WAP-28 will be added to the compliance groundwater monitoring network after
collecting eight samples.

No groundwater monitoring wells were decommissioned in 2022.

2.3.3 A40CFR § 257.90(e)(3)
In addition to all the monitoring data obtained under $ 257.90 through § 257.98, a summary
including the number of groundwater samples that were collected for analysis for each
background and downgradient well, the dates the samples were collected, and whether the
sample was required by the detection monitoring or assessment monitoring programs;

In accordance with § 257.95(b) and § 257.95(d)(1), two independent samples from each background and
downgradient monitoring well were collected and analyzed. A summary table including the sample
names, dates of sample collection, reason for sample collection (detection or assessment}, and
monitoring data obtained for the groundwater monitoring program for South Ash Pond is presented in
Table 1 of this report. In addition, in accordance with § 257.95(d)(3), Table 1 includes the groundwater
protection standards established under § 257.95(d}(2). Laboratory analytical data reports, along with
field sampling forms, are provided in Appendix B to this report.

23.4 40CFR§257.90(e)(4)
A narrative discussion of any transition between monitoring programs {e.g., the dote and
circumstances for transitioning from detection monitoring to assessment monitoring in
addition to identifying the constituent(s) detected at a statistically significant increase over
background levels); and

As required by § 257.93(h) a statistical analysis of the Appendix Ill constituents was completed January
15, 2018. Baseline analytical data collected from background monitoring wells WBW-1 and WAP-1 were
combined to develop Upper Tolerance Limits (UTLs). The UTLs for each Appendix Il constituent were
compared to the analytical results for the downgradient monitoring wells (WAP-2, WAP-3, WAP-12, and
WAP-13). Constituents with analytical results exceeding the UTLs were identified as S5Is over
background for the respective Appendix lll constituent. This statistical analysis determined that SSis of
boron, calcium, chloride, fluoride, pH, sulfate, and total dissolved solids were present downgradient of
South Ash Pond. An evaluation of alternate sources was initiated and completed on April 16, 2018, as
provided in § 257.94(e)(2). A source causing the S5l over background levels was not identified at that
time, and to meet the requirements of 40 CFR § 257.95, an Assessment Monitoring program was
initiated on July 16, 2018.

In assessment monitoring the sample concentrations from the downgradient wells for each of the
detected Appendix IV constituents from the monitoring events in 2022 were compared to their
respective GWPS (Appendix A). A sample concentration greater than the GWPS is considered to



represent an SSL. Based on previous compliance sampling events and statistical evaluations, interwell
comparisons were utilized for all downgradient wells and constituents. As required by § 257.93(h){(2),
the statistical evaluation of the detected Appendix IV constituents determined that S5Ls above the
GWPS were not present at South Ash Pond, consistent with previous results. Therefore, this unit will
remain in assessment monitoring in 2023.

2.3.5 A40CFR § 257.90(e)(5)
Other information required to be included in the annual report as specified in § 257.90 through
$257.98.

This Annual Report documents activities conducted to comply with Sections § 257.90 through § 257.95
of the Rule. There are no applicable requirements from Sections § 257.96 through § 257.98.

Although the Rule does not contemplate a scenario in which additional monitoring wells are added to
the compliance monitoring network for an existing surface impoundment, obtaining a baseline
understanding of the groundwater elevations and constituent concentrations will follow a similar
protocol to baseline sampling for background wells. Eight independent baseline samples will be
collected from WAP-28 on a bimonthly schedule and will be analyzed for all Appendix Il and Appendix
IV constituents. At the conclusion of the eight bimonthly baseline sampling events, the data will be
included in the statistical evaluations moving forward and will then be measured on a semiannual basis
thereafter. Bimonthly is the preferred schedule to provide a better understanding of temporal and
seasonal constituent fluctuations.

Finally, we improved the potentiometric surface characterization of the uppermost aquifer by collecting
site-wide synoptic water levels and collecting water elevations in unlined ponds. We revised the
groundwater elevation measurement procedure by collecting site-wide synoptic rounds of water levels
within a 48-hour period prior to initiating semi-annual sampling of the groundwater monitoring wells.
Groundwater elevation measurements continued to be collected in each well immediately prior to
collecting the sample. Additionally, the water surface elevations of unlined ponds were surveyed at
approximately the same time as the semi-annual monitoring events. Unlined ponds are sources of
hydraulic head and groundwater recharge; therefore, it is appropriate to include pond surface water
elevations in the potentiometric interpretation of the uppermost aquifer. During 2023, the pond water
levels and synoptic groundwater elevation measurements will be collected on a quarterly basis to gain a
better understanding of changes in groundwater elevations temporally given site changes induced by
closure by removal activities. Groundwater flow rate and direction are provided as Figures 2 and 3 for
each sampling event as specified in § 257.93(c).
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TABLE 1 - Summary of Analytical Results
Winyah Generating Station South Ash Pond Assessment Monitoring 2022

Appendix lll Constituents Appendix IV Constituents Field Parameters
Boron Calcium Chloride Fluoride Sulfate Total pH Antimony Arsenic Barium Beryllium | Cadmium | Chromium Cobhalt Fluoride Lead Lithium Mercury | Molybdenum Radium 226 Radium 228 Radium Selenium Thallium Depth to Groundwater pH Specific Temperature | Oxidation | Turbidity | Dissolved
Dateof | Lahoratory Dissolved 226/Radium 228 Groundwater Elevation Conductivity Reduction Oxygen
Well ID Purpose Sample Sample ID Solids Combined Potential
Event Niinibar Calculation
Unit ug/L mg/l mg/l mgl mg/L mgl Su ug/l ug/L ugll | ugl ugl ug/L ugld ugl mg/l ugll | ugil ug/L ug/lL ug/l pCi/l pCil pCil ugl ug/lL Eget(hinc)® | Feef (msh® su us C my HTU ppm
Method J EPA 60100 ) EPA 60100 | EPA3000 | EPAI000JEPA3000(SM 2540C EPA 60208 | EPA 60208 | EPA 60100 | EPAG020B8|EPAG0208) EPA 60208) EPAG020B | EPAG020B] EPA3000] EPAGD10D] 60208 EPAG010D | EPA7470 | EPAG010D | EPA903.1 Mod ] EPAG040 | EPAS03.1 Mod | EPAGO20B EPA 60208
GWPS/US
EPA - 4.00 - - 250 10.0 2000 4.00 5.00 100 6.00 4.00 15.0 400 200 100 o - 6.00 50.0 200 - = == £ =
MCLRSL
Site Background Wells
AP Background | 2A5/2022] AF7187 16.4 154 774 =0.100 213 475] 458 <2.00 720 43.4 =0.500 =0.500 <500 1.34 =0.100 s2.50 =5.00 =0.200 <500 27 0.570 2.14 =6.00 =1.00 579 227| 458 g1 209 350 ] 0.3401
WWAP-1 Background 7E2022]  AF3R156 260 285 1138 <0.100 23 538] 459 <5.00 5.00 63.0 <0.500 <0.500 <500 141 <0100 <10.0 <10.0 <0.200 <10.0 87 3.17 5.04 <250 <1.00 7 B6 218 459 109 276 41.0 3.80 0.320]
[war 1 total samples 2 2 2 2 2 2 2 2 2 0 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
WEY-1 Background | 2A6/2022] AF27221 15.4 228 5.77 =0.100 109 293] 418 <5.00 <3.00 228 <0.500 <0.500 <500 6.38 =0.100 <2.50 <5.00 =0.200 <500 0210 297 347 =6.00 =1.00 104 216 416 640 18.1 385 5.80 734
BT Background 7i6/2022) AF3E190 580 270 105 =0.100 6.94 438] 431 <5.00 <3.00 44.0 =0.500 <0.500 <500 15 =0.100 <100 <100 =0.200 <10.0 0.596 3.79 4.39 =2.50 =1.00 999 2200 431 800 240 326 140 479
WBW-1 total samples 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
South Ash Pond Wells

VYAP-2 Assessiment 221/2022] AF2718E 2940 209 105 =0.100 296 1418] 664 =2.00 =3.00 149 =0.500 =0.500 <500 =0.500 =0.100 =2.50 7.32 =0.200 <500 836 3.18 121 =5.00 =1.00 963 14.1 6.64 2020 228 770 s 0.4201
WAP-2 Confirmation 4A13/2022] AF31282 643 314 101 4.15 129 o8] 643 2660 228 650 636 0.670]
VAP-2 Assessment 7i6/2022) AFIB1ST 6900 346 439 =0.100 547 1901 645 <5.00 210 270 <0.500 <0.500 <5.00 <0.500 =0.100 <100 160 <0.200 <10.0 170 134 3.04 =280 =1.00 104 133] 645 2250 265 67.0 325 0.2490]
[warz total samples 2 2 2 2 2 2 3 2 2 0 2 2 2 2 2 2 1 1 2 2 2 3 3 3 2 2 3 3 3 3 3 3 3 3
VYAP-3 Assessiment 2/21/2022] AF27189 1210 174 396 =0.100 929 1082 589 <2.00 =3.00 104 <0.500 =0.500 <500 102 =0.100 =2.50 <5.00 =0.200 <500 387 269 .56 =6.00 =1.00 706 124 589 1280 224 -5.00 728 0.3401
WAP-3 Azzessment 7HE2022] AF3R15E 1300 209 228 <0.100 133 [ S <5.00 <3.00 160 <0.500 <0.500 <500 0.570 <0100 <10.0 130 <0.200 <10.0 168 1.07 2.75 <250 <1.00 7.83 116] GO5 1380 253 -9.00 153 0.420]
GE] total samples 2 2 2 2 2 2 2 2 2 0 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
AP-12 Asgessment 3/1/2022) AFZ7199 1930 98.5 104 =0.100 260 645] 458 <2.00 <300 9 =6.00 <500 <50.0 505 =0.100 <250 <5.00 =0.200 <500 0820 356 4.18 =6.00 =100 977 211 458 764 227 130 2490 0.350]
WWAP-12 Duplicate 3M2022]  AF27200 2050 105 12 <0.100 279 744 <2.00 <3.00 353 <0.500 <0.500 <500 455 <0100 <2.50 <5.00 <0.200 <500 117 438 5.56 <6.00 <1.00
WWAP-12 Azzassment THR2022]  AF3E16E 2000 130 130 <0.100 300 633] 452 <5.00 <3.00 18.0 <0.500 <0.500 <500 1.14 <0100 <100 <100 <0.200 <10.0 141 285 4.26 <250 <1.00 105 204 452 306 2638 760 400 0.310]
WWAP-12 Duplicate THR2022]  AF38163 2100 130 134 <0.100 296 633 <5.00 <3.00 20.0 <0.500 <0.500 <500 123 <0.100 <100 <100 <0.200 <10.0 114 298 4.12 <250 <1.00
[war 1z total samples 4 4 4 4 4 4 2 4 4 2 2 4 4 4 4 4 2 2 4 4 4 4 4 4 4 4 2 2 2 2 2 2 2 2
WWAP-13 fssessment 312022]  apa7201 4120 381 538 <0.100 134 2796 639 <2.00 <3.00 263 <0.500 <0.500 <500 0.560 <0100 <2.50 113 <0.200 <500 131 281 4.12 <6.00 <1.00 [ 154 639 3220 209 -B8.0 400 0.330]
[V AP-13 £ssessment 7AB2022]  aFzs17o 3900 430 B07 =<0.100 110 2192 638 <5.00 5.00 270 <0.500 <0.500 <5.00 0.530 =100 <10.0 <10.0 <0.200 <10.0 140 251 3.91 <2.50 <1.00 7.05 149 638 2820 264 -86.0 224 0.330]
WAP-13 total samples 2 2 2 2 2 2 2 2 2 1 1 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
WWAP-28 Baseling 1021/2022]  AF47332 3000 83.3 429 0.430 738 1054 486 <5.00 <3.00 257 130 <0.500 <500 19.7 0.430 3.60 571 <0.200 <500 352 430 7682 448 <1.00 12 119 496 1510 238 115 0.900 0.90]
Vi AP-28 Baseling 12/6/2022]  AFSOBE0G 2810 61.7 403 0.450 714 g76] 442 <5.00 <3.00 273 2.00 <0.500 <5.00 21.1 0.450 3.70 <5.00 <0.200 <500 488 441 9.29 5.00 <1.00 110 230] 442 154 203 219 0.600 0.360)
WAP 28 total samples 2 2 2 2 2 2 2 2 2 0 2 2 2 2 2 2 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
MNotes: All groundwater samples collected from the monitoring wells were analyzed by South Carolina Cerified laborataries: Santee Cooper Analytical Services (Certification # 08552), GEL Laboratories, LLC (Certffication # 10120), Eurofins Savannah (Cerification #98001), Rogers & Callcot, Inc. (Cenrtification #23105001), and Pace Analytical Services LLC (Certification #59030)

1

2. All Background & Assessment compliance wells have been sampled to meet § 257 .94 and § 257,95,
3. Due to challenges with laboratory delays, all groundwater samples were not analyzed by a single laboratory. This accounts for the majority of the reporting limit variability. Matrix interference also contributed to variable RLs.
4. Depth to groundwater is measured below the top of the casing (btoc) to the water suface. Elevation is shown relative to mean sea level (msl).



Table 2

Winyah Generating Station
2022 Synoptic Water Levels for Groundwater Monitoring Wells

1st Event 2nd Event
) Depth to Top-of GW . Depth to Lopiof GW
Well Name Collection Groundwater Casnfg Flevation Colletion Groundwater Casn{g Elevation
Date 2 Elevation 5 Date 5 Elevation 5
(ft btoc) (ft msl)2 (ft msl) (ft btoc) (£t msl)2 (ft msl)
WBW-1 2/15/2022 10.42 31.97 21.55 7/5/2022 10.03 31.97 21.94
pz-1° - - - - 7/5/2022 9.38 31.25 21.87
WAP-1 2/15/2022 6.79 29.44 22.65 7/5/2022 7.62 29.44 21.82
WAP-2 2/16/2022 8.89 23.69 14.80 7/5/2022 10.04 23.69 13.65
WAP-3 2/16/2022 6.91 19.43 12.52 7/5/2022 8.00 19.43 11.43
WAP-4 2/16/2022 7.14 20.34 13.20 7/5/2022 8.29 20.34 12.05
WAP-5' 2/16/2022 8.62 26.25 17.63 7/5/2022 9.83 26.25 16.42
WAP-6' 2/15/2022 8.57 30.98 22.41 7/5/2022 8.99 30.98 21.99
WAP-7 2/15/2022 9.52 29.94 20.42 7/5/2022 10.22 29.94 19.72
WAP-8' 2/15/2022 10.42 30.38 19.96 7/5/2022 11.34 30.38 19.04
WAP-9 2/16/2022 9.96 28.04 18.08 7/5/2022 10.16 28.04 17.88
WAP-10 2/16/2022 5.20 26.11 20.91 7/5/2022 6.16 26.11 19.95
WAP-11" 2/16/2022 4.93 9.55 4.62 7/5/2022 565 9.55 3.90
WAP-12 2/16/2022 9.21 30.84 21.63 7/5/2022 9.77 30.84 21.07
WAP-13 2/16/2022 6.63 21.97 15.34 7/5/2022 7.06 21.97 14.91
WAP-14 2/16/2022 4.38 14.69 10.31 7/5/2022 5.03 14.69 9.66
WAP-14A | 2/16/2022 3.05 13.95 10.90 7/5/2022 4.00 13.95 9.95
WAP-14B | 2/16/2022 5.09 9.23 4.14 7/5/2022 5.71 9.23 3.52
WAP-14C | 2/16/2022 9.59 13.88 4.29 7/5/2022 10.93 13.88 2.95
WAP-15 2/16/2022 6.78 20.41 13.63 7/5/2022 7.85 20.41 12.56
WAP-16 2/16/2022 7.88 25.08 17.20 7/5/2022 9.77 25.08 15.31
WAP-17 2/16/2022 6.27 26.88 20.61 7/5/2022 7.00 26.88 19.88
WAP-18 2/15/2022 10.78 31.04 20.26 7/5/2022 11.04 31.04 20.00
WAP-19 2/15/2022 24.24 43.39 19.15 7/5/2022 22.37 43.39 21.02
WAP-20 2/15/2022 21.93 43.08 21.15 7/5/2022 22.30 43.08 20.78
WAP-21 2/15/2022 22.44 43.06 20.62 7/5/2022 23.16 43.06 19.90
WAP-22 2/15/2022 10.33 30.48 20.15 7/5/2022 10.51 30.48 19.97
WAP-23 2/15/2022 22.32 43.23 20.91 7/5/2022 23.37 43.23 19.86
WAP-24 2/16/2022 7.67 28.77 21.10 7/5/2022 9.13 28.77 19.64
WAP-25 2/15/2022 8.06 27.10 19.04 7/5/2022 8.84 27.10 18.26
WAP-26 2/15/2022 8.60 27.56 18.96 7/5/2022 9.32 27.56 18.24
WBW-AL-1] 2/15/2022 6.24 28.14 21.90 7/5/2022 8.69 28.14 19.45
WLF-Al-1 ] 2/15/2022 17.92 41.35 23.43 7/5/2022 18.25 41.35 23.10
WLF-A1-2 | 2/15/2022 6.77 29.21 22.44 7/5/2022 7.01 29.21 22.20
WLF-A1-3 | 2/15/2022 6.35 28.31 21.96 7/5/2022 6.99 28.31 21.32
WLF-Al1-4 | 2/15/2022 6.25 28.24 21.99 7/5/2022 6.70 28.24 21.54
WLF-A1-5] 2/15/2022 16.29 37.64 21.35 7/5/2022 16.44 37.64 21.20
WLF-A2-1 ] 2/15/2022 11.84 30.04 18.20 7/5/2022 9.41 30.04 20.63
WLF-A2-2 | 2/15/2022 7.76 27.56 19.80 7/5/2022 7.28 27.56 20.28
WLF-A2-6 | 2/15/2022 14.41 35.14 20.73 7/5/2022 15.26 35.14 19.88
PSE-1° 3/3/2022 - - 20.11 7/6/2022 - - 21.43
PSE-3* 3/3/2022 - - 18.03 7/6/2022 - - 17.93
PSE-5" 3/3/2022 - - 21.06 7/6/2022 - - 19.27
Notes: 1. Additional groundwater monitoring wells used for development of potentiometric maps. These wells monitor groundwater constituent

concentrations under the SC DHEC Industrial Wastewater Permit #3C0022471 and are not used for CCR constituent concentrations.

2:

3.
4.

Depth to Groundwater is measured below the top of the casing (btoc) to the water surface. The Top of Casing Elevation and GW Elevation are
shown relative to mean sea level (msl).

‘Was not sampled during the 1st event.

Pond surface elevations (PSE) were collected to aid in the potentiometric surface interpretation.
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HALEY & ALDRICH, INC.
400 Augusta Street

| BV AlamBes B Suite 100
t! I DRI‘ H Greenville, SC 29601
864.214.8750

TECHNICAL MEMORANDUM

August 5, 2022
File No. 132892-015

SUBJECT: Statistical Evaluation of the February 2022 Semi-annual Groundwater Assessment
Monitoring Data, Winyah Generating Station, South Ash Pond

Pursuant to Title 40 Code of Federal Regulations (40 CFR) §257.93 and §257.94 (Rule), this
memorandum summarizes the statistical evaluation of the groundwater analytical results obtained for
the February 2022 semiannual assessment monitoring event for South Ash Pond at the Winyah
Generating Station (WGS). Data for this groundwater sampling event were validated on June 7, 2022 by
Santee Cooper.

BACKGROUND

The results of analytical testing performed on samples collected from the groundwater monitoring
network referenced above were evaluated to determine whether there are statistically significant levels
(55Ls) above Groundwater Protection Standards (GWPS) of Appendix IV groundwater monitoring
constituents.

Using interwell evaluations, data from the semiannual groundwater sampling event for the
downgradient monitoring wells were compared to the GWPS established from the background dataset
for the upgradient monitoring wells WAP-1 and WBW-1. The results of the groundwater assessment
monitoring statistical evaluation are discussed below and are provided in Table I.

STATISTICAL EVALUATION

The Rule provides four specific options to statistically evaluate whether water quality downgradient of
the CCR Unit (§257.93(f) (1-4)) represents a SSL of Appendix IV parameters above the GWPS. The
selected statistical method used for these evaluations is the tolerance limit (TL). This statistical method
was certified by Haley & Aldrich, Inc. on October 14, 2017.

An interwell evaluation was used for statistical analysis, which compares the most recent values from
downgradient compliance wells against a background dataset composed of upgradient well data. The TL
method was used to evaluate potential 55Ls above GWPS. The GWPS for each of the Appendix IV
constituents has been set equal to the highest value of the maximum contaminant level, regional
screening level (RSL), or site background concentration. Data from the most recent groundwater
sampling event from each compliance well were compared to the corresponding GWPS to determine if a
SSL existed. The results of the statistical analysis are presented in Table .



South Carolina Public Service Authority (Santee Cooper)
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The TL method was used to complete statistical evaluations of the referenced dataset. The TL
procedure is one in which a concentration limit for each constituent is established from the distribution
of the background data, with a minimum 95 percent confidence level. The upper endpoint of a tolerance
interval is called the upper tolerance limit (UTL). Depending on the data distribution, parametric or
non-parametric TL procedures are used to evaluate groundwater monitoring data using this method.
Parametric TLs utilize normally distributed data or normalized data via a transformation of the sample
background data used to construct the limit. If the data are non-normal and a transformation is not
indicated, non-parametric procedures (order statistics or bootstrap methods) are used to calculate

the TL. If all the background data are non-detect, a maximum reporting limit may serve as an
appropriate UTL.

These statistical evaluations were conducted using the background dataset for all detected Appendix IV
constituents using the TL. If an Appendix IV constituent concentration from the semiannual sampling
event was ahove the GWPS, the lower confidence limit (LCL) for the downgradient well constituent was
used to evaluate if a SSL was present. The LCL is the lower end of the confidence interval range, which
is an estimated concentration range intended to contain the true mean or median of the population
from which the sample is drawn. The confidence interval range is designed to locate the true
population mean or median with a high degree of statistical confidence, or conversely, with a low
probability of error.

The UTLs were calculated from the background well dataset using Chemstat 6.3.0.0 software after
testing for outlier sample results was completed to determine if any data would warrant removal from
the dataset based on a likely error in sampling or measurement. Both visual and statistical outlier tests
for the background data were performed using Chemstat and U.S. Environmental Protection Agency’s
ProUCL 5.1 software, and a visual inspection of the data was performed using distribution plots for the
downgradient sample data. No sample data were identified as outliers that warranted removal from the
dataset.

The groundwater analytical results for each sampling event from the background sample location
(WAP-1 and WBW-1) were combined to calculate the UTL for each detected Appendix IV constituent.
The variability and distribution of the pooled dataset were evaluated to determine the method for UTL
calculation. The background dataset will be updated again after the 2023 second semiannual sampling
event, in accordance with Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified
Guidance, March 2009 (the Unified Guidance).

RESULTS OF APPENDIX IV DOWNGRADIENT STATISTICAL COMPARISONS

The sample concentrations from the downgradient wells for each of the detected Appendix IV
constituents from the February 2022 semiannual assessment monitoring event were compared to their
respective GWPS (Table I). A sample concentration and LCL greater than the GWPS is considered to
represent a SSL. Based on previous compliance sampling events and statistical evaluations, interwell
comparisons were utilized for constituents in the downgradient wells. Consistent with previous results,
SSLs were not identified.
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Because the radium concentration was above the GWPS at WAP-03, the LCL was calculated and was
below the GWPS. Therefore, the concentrations were not SSLs. These concentrations are attributed to
the closure-by-removal construction activities that are currently underway. Short-term increases in the
concentrations of Appendix IV constituents are not unexpected during closure, excavation, or
construction activities. Anomalous concentrations should decrease once the closure is complete and
equilibrium groundwater conditions are restored. The expected date for completing CCR removal for
South Ash Pond is 2025. Groundwater trends will continue to be monitored in future sampling events.

Tables:
Table | —Assessment Monitoring Statistical Analysis Summary — February 2022 Groundwater
Monitoring Event
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Winyah South Ash Pond
Assessment Monitoring Statistical Analysis Summary

February 2022 Groundwater Monitoring Event

Page 10f2

Inter-well Analysis | GWPS
curs B
Location Id Frequen?y of Rercent Range.nf Mean ~th Perl‘:entile Hath . Maximum Variance Star‘lda‘rd Coef'ﬁt‘:'lent o cen 223: E:cet::;:::es I\I:I;:a:‘:al::i::'lf N:Intfrl:).l;:a::toit)n Buier Qiller Trend Distribution Well February/March/I?pril Detect? LCL Tol::;i:e SSI I\:!Tf/hReSrLo:r Arekamund SSL
Detection Non-Detects Non-Detect {Median) Percentile Detect Deviation Variance MCL/RSL Unit (Y/N) Exceedances Exceedances Presence Removed 2022 Concentration Limit Backanouiid =
Limit) Individual
Well
CCR Appendix-1V: Antimony, Total {mg/L)
WBW-1 0/15 100% 0.005-0.025 0.00633 0.005 0.011 0.00002667 0.005164 0.8154 0.006 mg/L N 0 1 s 5 B
WAP-01 0/15 100% 0.002-0.025 0.00613 0.005 0.011 0.00002784 0.005276 0.8602 0.006 mg/L N 0 1
WAP-02 0/13 100% 0.002-0.025 0.00631 0.005 0.013 0.00003223 0.005677 0.9 0.006 mg/L N 0 1 0.002 N No
WAP-03 0/13 100% 0.002-0.025 0.00631 0.005 0.013 0.00003223 0.005677 0.9 0.006 mg/L N 0 1 0.002 N No
WAP-12 0/13 100% 0.002-0.025 0.00631 0.005 0.013 0.00003223 0.005677 0.9 0.006 mg/L N 0 1 0.002 N No
WAP-13 0/13 100% 0.002-0.025 0.00631 0.005 0.013 0.00003223 0.005677 0.9 0.006 mg/L N 0 1 0.002 N No
CCR Appendix-IV: Arsenic, Total {mg/L)
WBW-1 0/17 100% 0.003-0.005 0.00465 0.005 0.005 6.176E-07 0.0007859 0.1691 0.01 mg/L N 0 0 —_— 5
WAP-01 2/19 89% 0.003-0.005 0.00508 0.005 0.00731 0.0083 0.000001312 0.001145 0.2255 0.01 mg/L N 0 0
WAP-02 0/18 100% 0.003-0.005 0.004&7 0.005 0.005 5.882E-07 0.000767 0.1643 0.01 mg/L N 0 0 0.003 N No
WAP-03 0/18 100% 0.003-0.005 0.00467 0.005 0.005 5.882E-07 0.000767 0.1643 0.01 mg/L N 0 0 0.003 N No
WAP-12 5/14 64% 0.003-0.03 0.00706 0.005 0.01583 0.0082 0.00004482 0.006695 0.9487 0.01 mg/L N 0 1 0.030 N Y Y Na
WAP-13 2/14 86% 0.003-0.005 0.00495 0.005 0.006855 0.0103 0.000003081 0.001755 0.3546 0.01 mg/L Y 1 0 0.003 N Na
CCR Appendix-1V: Barium, Total {mg/L)
WBW-1 17/17 0% - 0.0139 0.0147 0.02298 0.0237 0.00002015 0.004489 0.3232 2 mg/L N 0 0 p— p—
WAP-01 19/19 0% - 0.0333 0.0353 0.0589 0.094 0.0005335 0.0231 0.6941 P mg/L N 0 0
WAP-02 19/19 0% - 0.303 0.311 0.4189 0.436 0.008815 0.09389 0.3097 P mg/L N 0 0 0.149 Y No
WAP-03 19/19 0% - 0.0782 0.0771 0.1246 0.157 0.00107 0.03271 0.4185 P mg/L N 0 0 0.104 Y No
WAP-12 17/17 0% - 0.0392 0.036 0.05646 0.0627 0.0001753 0.01324 0.3381 P mg/L N 0 0 0.032 Y Na
WAP-13 17/17 0% - 0.264 0.263 0.324 0.34 0.001165 0.03413 0.1295 2 mg/L N 0 0 0.263 Y Y Na
CCR Appendix-1V: Beryllium, Total {mg/L)
WBW-1 0/15 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.004 mg/L N 0 0 0.0005 0.004
WAP-01 0/15 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.004 mg/L N 0 0
WAP-02 0/13 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.004 mg/L N 0 0 0.0005 N No
WAP-03 0/13 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.004 mg/L N 0 0 0.0005 N No
WAP-12 1/13 92% 0.0005-0.005 0.000858 0.0005 0.00239 0.00065 0.000001551 0.001245 1.452 0.004 mg/L N 0 1 0.0050 N Y Y Na
WAP-13 0/13 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.004 mg/L N 0 0 0.0005 N No
CCR Appendix-1V: Cadmium, Total {mg/L)
WBW-1 0/16 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.005 mg/L N 0 0 il B
WAP-01 0/18 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.005 mg/L N 0 0
WAP-02 0/18 100% 0.0005-0.002 0.000583 0.0005 0.000725 0.000000125 0.0003536 0.6061 0.005 mg/L N 0 0 0.0005 N No
WAP-03 0/18 100% 0.0005-0.002 0.000583 0.0005 0.000725 0.000000125 0.0003536 0.6061 0.005 mg/L N 0 0 0.0005 N No
WAP-12 0/14 100% 0.0005-0.005 0.000929 0.0005 0.00305 0.000001533 0.001238 1.333 0.005 mg/L N 0 0 0.0050 N Y No
WAP-13 0/14 100% 0.0005-0.002 0.000607 0.0005 0.001025 1.607E-07 0.0004009 0.6603 0.005 mg/L N 0 0 0.0005 N No
CCR Appendix-IV: Chromium, Total {mg/L)
WBW-1 1/16 94% 0.005-0.005 0.005 0.005 0.005 0.005 7.228E-21 8.502E-11 0.000000017 0.1 mg/L N 0 0
WAP-01 0/18 100% 0.005-0.005 0.005 0.005 0.005 3.189E-21 5.647E-11 1.129E-08 0.1 mg/L N 0 0 0.0050 0100
WAP-02 0/18 100% 0.005-0.01 0.00528 0.005 0.00575 0.000001389 0.001179 0.2233 0.1 mg/L N 0 0 0.005 N No
WAP-03 0/18 100% 0.005-0.01 0.00528 0.005 0.00575 0.000001389 0.001179 0.2233 0.1 mg/L N 0 0 0.005 N No
WAP-12 0/14 100% 0.005-0.05 0.00857 0.005 0.024 0.000144 0.012 1.4 0.1 mg/L N 0 0 0.050 N Y Na
WAP-13 0/14 100% 0.005-0.01 0.00536 0.005 0.00675 0.000001786 0.001336 0.2494 0.1 mg/L N 0 0 0.005 N Na
CCR Appendix-1V: Cobalt, Total {mg/L)
WBW-1 2/17 88% 0.0005 0.00107 0.0005 0.003516 0.00838 0.000003739 0.001934 1.808 0.006 mg/L Y 1 0 —— ap—
WAP-01 4/17 76% 0.0005 0.000676 0.0005 0.00152 0.0016 1.465E-07 0.0003828 0.5659 0.006 mg/L N 0 0
WAP-02 0/14 100% 0.0005 0.0005 0.0005 0.0005 0 0 0 0.006 mg/L N 0 0 0.0005 N Na
WAP-03 6/14 57% 0.0005 0.000837 0.0005 0.002045 0.0025 3.638E-07 0.0006032 0.7207 0.006 mg/L N 0 0 0.0010 Y No
WAP-12 5/14 64% 0.0005 0.000927 0.0005 0.002743 0.00505 0.00000148 0.001216 1312 0.006 mg/L N 0 0 0.0051 Y Y Na
WAP-13 8/14 43% 0.0005 0.000608 0.00057 0.0009085 0.00111 0.000000028 0.0001673 0.2753 0.006 mg/L N 0 0 0.0006 Y Na
CCR Appendix-1V: Fluoride {mg/L)
WBW-1 1/18 94% 0.1-0.1 01 01 01 01 1.633E-18 1.278E-09 1.278E-08 4 mg/L N 0 0 0.140 4.00
WAP-01 2/18 89% 0.1-0.1 0.104 0.1 0.1315 0.14 0.000131 0.01145 0.1102 4 mg/L N 0 0
WAP-02 1/18 94% 0.1-0.1 0.102 0.1 0.106 0.14 0.00008889 0.009428 0.09223 4 mg/L N 0 0 0.10 N No
WAP-03 11/18 39% 0.1-0.1 0.135 0.115 0.2115 0.22 0.001791 0.04232 0.3135 4 mg/L N 0 0 0.10 N No
WAP-12 1/18 94% 0.1-0.1 0.103 0.1 0.109 0.16 0.000<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>