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EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency (USEPA) coal 
combustion residuals (CCR) rule (40 Code of Federal Regulations [CFR] Part 257,
Subpart D) (CCR Rule), this 2018 Annual Groundwater Monitoring Report documents 
the CCR-groundwater monitoring activities completed in 2018 at Gulf Power 
Company’s (Gulf Power’s) Plant Lansing Smith (Site) Ash Pond. The 165-acre Ash 
Pond ceased receipt of CCR waste in March 2015 and Gulf Power is preparing to close 
the CCR unit in accordance with a State-approved closure plan.

Gulf Power previously installed a CCR-groundwater monitoring system around the Ash 
Pond to monitor groundwater within the uppermost aquifer in the vicinity of this CCR 
unit. Monitoring wells in the CCR-groundwater monitoring network are listed below:

background wells: MW-02, MW-03, and MW-12;

downgradient wells: MW-06, MW-07, MW-08, MW-09, MW-10, MW-11,
MW-13, and MW-14; and

piezometers: MW-01, MW-04, and MW-05.

As reported previously (Southern Company, 2018), statistical evaluation of CCR-
groundwater monitoring data collected through October 2017 identified statistically 
significant increases (SSIs) of certain Appendix III groundwater monitoring 
constituents above background. In accordance with the CCR Rule, Gulf Power initiated
an assessment monitoring program for the Ash Pond in March 2018. During the
assessment monitoring scan event, samples from monitoring wells in the certified CCR-
groundwater monitoring network were collected and analyzed for Appendix III and 
Appendix IV constituents. The first semi-annual assessment monitoring event was 
conducted in June 2018 and the second semi-annual assessment monitoring event was 
conducted in November 2018. Samples collected during the semi-annual assessment 
monitoring events were analyzed for all Appendix III constituents and those Appendix 
IV constituents detected in the March 2018 assessment monitoring scan event.

Analytical data from the first semi-annual assessment monitoring event were analyzed 
in accordance with the Statistical Analysis Plan (GSC, 2017) and requirements of the 
CCR Rule. Statistical analysis of the CCR-groundwater monitoring data identified 
statistically significant levels (SSLs) of Appendix IV constituents above applicable 
groundwater protection standards (GWPSs). The following SSLs were identified at the 
Ash Pond:
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radium 226 and 228 combined (total radium) in MW-06, MW-07, MW-08,
MW-09, MW-10, MW-11, MW-13 and MW-14;

arsenic in MW-11; and

lithium in MW-13.

In accordance with the CCR Rule, Gulf Power conducted an alternate source 
demonstration (ASD) which documents that the total radium SSLs are from a source 
other than the Ash Pond. In addition, Gulf Power initiated an assessment of corrective 
measures for the Ash Pond in January 2019 for arsenic and lithium.

The Ash Pond will remain in assessment monitoring. The 2019 assessment monitoring 
scan event is planned for March 2019 and semi-annual assessment monitoring events
are planned for May and November 2019.



TXR0945/GA190021_2018_Smith_CCR_Annual_Report i 01.31.19

TABLE OF CONTENTS

EXECUTIVE SUMMARY ........................................................................................ ES-1 

1.0 INTRODUCTION ................................................................................................ 1 
1.1 Regional Geology & Hydrogeologic Setting............................................... 1 
1.2 Ash Pond CCR Unit and Groundwater Monitoring System Descriptions .. 2 

2.0 GROUNDWATER MONITORING ACTIVITIES ............................................. 4 
2.1 Monitoring Well Installation and Maintenance........................................... 4 
2.2 Assessment Monitoring Scan ...................................................................... 4 
2.3 Assessment Monitoring Events ................................................................... 4 

3.0 SAMPLE METHODOLOGY & ANALYSES .................................................... 5 
3.1 Groundwater Elevation Measurement ......................................................... 5 
3.2 Groundwater Sampling................................................................................ 5 
3.3 Laboratory Analyses.................................................................................... 5 
3.4 Quality Assurance & Quality Control Summary......................................... 6 

4.0 STATISTICAL ANALYSIS ................................................................................ 7 
4.1 Statistical Methods ...................................................................................... 7 

4.1.1 Assessment Monitoring Statistical Method.................................... 7 
4.1.2 Appendix III Constituent Statistical Methods ................................ 7 

4.2 Statistical Analyses Results ......................................................................... 8 
4.2.1 Assessment Monitoring Statistical Results .................................... 8 
4.2.2 Appendix III Constituent Statistical Results .................................. 9 

5.0 ALTERNATE SOURCE DEMONSTRATION................................................. 10 

6.0 CONCLUSIONS & FUTURE ACTIONS ......................................................... 11 

7.0 REFERENCES ................................................................................................... 12 



TABLE OF CONTENTS (Continued)

TXR0945/GA190021_2018_Smith_CCR_Annual_Report ii 01.31.19

LIST OF TABLES 

Table 1 Monitoring Well Network Summary
Table 2 Summary of 2018 Groundwater Sampling Events
Table 3 Summary of 2018 Groundwater Laboratory Analytical Data
Table 4 Summary of 2018 Groundwater Elevations
Table 5 Summary of Background Limits and Groundwater Protection 

Standards

LIST OF FIGURES

Figure 1 Site Location Map – Ash Pond
Figure 2 Well Locations – Ash Pond
Figure 3 Potentiometric Surface Contour Map – March 20, 2018
Figure 4 Potentiometric Surface Contour Map – June 6, 2018
Figure 5 Potentiometric Surface Contour Map – November 19, 2018

LIST OF APPENDICES

Appendix A Laboratory Analytical and Field Sampling Reports
Appendix B Statistical Analyses
Appendix C Alternate Source Demonstration, CCR Unit Ash Pond



TXR0945/GA190021_2018_Smith_CCR_Annual_Report 1 01.31.19

1.0 INTRODUCTION

On behalf of Gulf Power Company (Gulf Power), Geosyntec Consultants, Inc. 
(Geosyntec) has prepared this 2018 Annual Groundwater Monitoring Report for Gulf 
Power’s Plant Lansing Smith (Site) coal combustion residuals (CCR) unit, the Ash 
Pond.

The Site is located at 4300 Highway 2300, Bay County, Florida, and is situated on 
approximately 1,560 acres. A Site location map is provided in Figure 1. Site 
topography is relatively flat. The Site is bordered by undeveloped land to the north and 
east, Alligator Bayou to the west, and North Bay to the south. The Ash Pond is located 
on the southern portion of the Site near North Bay. Semi-annual monitoring and 
reporting for the Ash Pond is being performed in accordance with the requirements of 
the United States Environmental Protection Agency (USEPA) CCR Rule (40 Code of 
Federal Regulations [CFR] Part 257, Subpart D).

In compliance with the CCR Rule, a CCR-groundwater detection monitoring program 
was implemented at the Site. The 2017 Annual Groundwater Monitoring and 
Corrective Action Report (Southern Company [SC], 2018) summarized the results of 
detection monitoring activities conducted through 2017. Statistical evaluation of CCR-
groundwater monitoring data collected through October 2017 identified statistically 
significant increase (SSIs) of certain Appendix III groundwater monitoring constituents
above background (SC, 2018). In accordance with the CCR Rule, Gulf Power initiated 
an assessment monitoring program for the Ash Pond in March 2018. The assessment 
monitoring scan event was conducted in March 2018, followed by semi-annual 
assessment monitoring events in June and November 2018. 

The purpose of this report is to present a summary of CCR-groundwater monitoring 
activities conducted in 2018, associated analytical laboratory data, and available 
statistical analysis results. This report was prepared to meet the annual reporting 
requirements of the CCR Rule.

1.1 Regional Geology & Hydrogeologic Setting

According to Pratt (1996), the principal aquifers beneath Bay County include the 
surficial aquifer system, the intermediate aquifer system, and the Floridan Aquifer 
System. The surficial aquifer system is the shallowest and is an unconfined system 
formed by recent terrace sands, the Citronelle Formation, and the upper portions of the 
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Intracoastal Formation in hydraulic connection with these sediments. The general
direction of flow is toward the south-southwest.

The intermediate aquifer system in Bay County is semi-confined and consists of the low 
permeability sediments of the Jackson Bluff and the Intracoastal Formations. Permeable 
portions of the Intracoastal Formation provide sufficient quantities of water for potable 
use. Overall, the intermediate aquifer system acts as a confining unit for the underlying 
Floridan Aquifer System.

CCR unit monitoring wells are screened in the uppermost, water-bearing zone in the 
undifferentiated quaternary alluvium of the surficial aquifer system. This surficial 
aquifer system at the Site is considered the uppermost aquifer for groundwater 
monitoring purposes. Site-specific lithology in the uppermost aquifer consists primarily
of sand, silt, and clay mixtures. Groundwater in the surficial aquifer system at the Site is 
encountered in a laterally-extensive water-bearing unit of predominantly fine sand from 
approximately 5 to -20 feet (ft) elevation relative to the North American Vertical Datum 
of 1988 (NAVD88). CCR monitoring wells and piezometers were screened in the 
uppermost aquifer between approximately 2 and -21 ft NAVD88.

1.2 Ash Pond CCR Unit and Groundwater Monitoring System Descriptions

The Ash Pond occupies approximately 165 acres. Fly ash, bottom ash, and other low-
volume waste were sluiced to the Ash Pond until March 2015. The Ash Pond has ceased 
receipt of CCR waste but continues to receive non-CCR wastewater. Gulf Power is 
preparing to close the Ash Pond in accordance with a State-approved closure plan.

Pursuant to the CCR Rule, Gulf Power installed a CCR-groundwater monitoring system
for the Ash Pond to monitor groundwater within the uppermost aquifer at the Site (SC, 
2018). Upgradient (background) monitoring wells were installed to establish Site-wide 
background water quality. The downgradient monitoring well network was installed at 
the waste boundary of the Ash Pond. Monitoring wells in the CCR-groundwater 
monitoring network are as follows: 

background wells: MW-02, MW-03, and MW-12;

downgradient wells: MW-06, MW-07, MW-08, MW-09, MW-10, MW-11,
MW-13, and MW-14; and

piezometers: MW-01, MW-04, and MW-05.
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Monitoring wells and piezometer details, including installation date, coordinates, 
elevations, screen interval, and designation, are summarized in Table 1. Figure 2
depicts the CCR-groundwater monitoring network for the Ash Pond.
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2.0 GROUNDWATER MONITORING ACTIVITIES 

In accordance with the CCR Rule, the following section describes CCR-groundwater 
monitoring-related activities performed during 2018 for the Ash Pond. Samples were 
collected from monitoring wells in the CCR-groundwater monitoring system shown on 
Figure 2. A summary of CCR-groundwater sampling events completed in 2018,
including one assessment monitoring scan event and two semi-annual assessment 
monitoring events, is provided in Table 2. Analytical data associated with the 
assessment monitoring scan and semi-annual events are summarized in Table 3;
laboratory analytical reports are included in Appendix A.

2.1 Monitoring Well Installation and Maintenance

In accordance with the CCR Rule, CCR-monitoring wells and piezometers sampled 
and/or gauged in 2018 were installed in 2015 (SC, 2018).

2.2 Assessment Monitoring Scan

An assessment monitoring scan event for the Ash Pond was conducted in March 2018.
Samples were collected from each monitoring well in the CCR-groundwater monitoring 
network and analyzed for Appendix III and Appendix IV constituents. The following 
Appendix IV constituents were detected during the 2018 scan event: arsenic, barium, 
beryllium, chromium, cobalt, radium 226 and 228 combined (total radium), fluoride, 
lithium, molybdenum, and selenium.

2.3 Assessment Monitoring Events

The first semi-annual assessment monitoring event for the Ash Pond was performed in
June 2018. The second semi-annual assessment monitoring event for the Ash Pond was 
conducted in November 2018. Groundwater samples were collected from each CCR-
groundwater monitoring well and analyzed for all Appendix III constituents and those 
Appendix IV constituents detected in the March 2018 scan event.
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3.0 SAMPLE METHODOLOGY & ANALYSES 

The following section describes the methods used to conduct CCR-groundwater 
monitoring at the Ash Pond.

3.1 Groundwater Elevation Measurement

Prior to each 2018 CCR-sampling event, groundwater elevations were recorded from 
the CCR-monitoring well and piezometer network at the Site. Groundwater elevations 
recorded during the assessment monitoring scan and the two semi-annual assessment 
monitoring events are summarized in Table 4. Figure 3, Figure 4, and Figure 5
present Site-wide potentiometric surface elevation contour maps developed using 
groundwater elevation data collected in March, June, and November 2018, respectively.
As shown on the potentiometric figures, regional groundwater generally flows south 
across the Site and in the vicinity of the Ash Pond, radially away from the Ash Pond.
The groundwater flow patterns observed during the 2018 assessment monitoring events
are generally consistent with observations from 2017 (SC, 2018).

3.2 Groundwater Sampling

Groundwater samples were collected in general accordance with Florida Department of 
Environmental Protection (FDEP) Standard Operation Procedure FS2200 (FDEP, 2017) 
and the CCR Rule. A SmarTroll (In-Situ field instrument) was used to monitor and 
record field water quality parameters (pH, conductivity, and dissolved oxygen) during 
well purging to evaluate stabilization prior to sampling. Turbidity was measured using a 
Hach 2100Q (or similar) portable turbidimeter. Following sample collection, samples
were placed in ice-packed coolers and submitted to TestAmerica Laboratories, Inc. 
(TAL), in Pensacola, Florida following chain-of-custody protocol. Field sampling data 
sheets are provided in Appendix A.

3.3 Laboratory Analyses

Groundwater samples collected for the assessment monitoring scan and the semi-annual 
assessment monitoring events at the Ash Pond included both Appendix III and 
Appendix IV constituents. Applicable analytical methods are provided in laboratory 
reports in Appendix A.

Laboratory analyses were performed by TAL. TAL is accredited by the National 
Environmental Laboratory Accreditation Program (NELAP) and maintain a NELAP 
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certification for all parameters analyzed for this project. In addition, TAL is certified to 
perform analyses by the State of Florida. Groundwater data and chain-of-custody 
records for the monitoring events are presented in Appendix A.

3.4 Quality Assurance & Quality Control Summary

During each sampling event for the Ash Pond, quality assurance/quality control
(QA/QC) samples including equipment blanks, field blanks, and duplicate samples were 
collected. Data from these QA/QC samples were evaluated during data validation.

Ash Pond groundwater quality data in this report were independently validated in 
accordance with USEPA guidance (USEPA, 2011) and the analytical methods. Data 
validation generally consisted of reviewing sample integrity, holding times, laboratory 
method blanks, laboratory control samples, matrix spikes/matrix spike duplicate 
recoveries and relative percent differences (RPDs), post digestions spikes, laboratory 
and field duplicate RPDs, field and equipment blanks, and reporting limits. Where 
appropriate, validation qualifiers and flags are applied to the data using USEPA 
procedures as guidance (USEPA, 2017). Data validation reports are included in 
Appendix A for the assessment monitoring scan and first semi-annual assessment 
monitoring events. Data validation of data collected during the second 2018 semi-
annual assessment monitoring event is ongoing and will be reported in 2020.
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4.0 STATISTICAL ANALYSIS

The following section describes the statistical methods and analyses performed to assess 
CCR-groundwater monitoring data collected in 2018 from the Ash Pond.

4.1 Statistical Methods

Pursuant to the CCR Rule, statistical analysis of Appendix III and detected Appendix 
IV constituents was performed on CCR-groundwater monitoring data collected in 2018 
from the CCR-groundwater monitoring network in accordance with the Site Statistical 
Analysis Plan (SAP) (Groundwater Stats Consulting [GSC], 2017). The SAP describes 
site-specific statistical methods that are used to evaluate CCR-groundwater data at the 
Ash Pond.

Statistical analysis of Ash Pond CCR-groundwater data was performed using the 
SanitasTM v.9.6.05 groundwater statistical software. SanitasTM is a decision support 
software package that incorporates statistical tests required of Subtitle C and D facilities 
by USEPA regulations and incorporates methods recommended in the Statistical 
Analysis of Groundwater Data at RCRA Facilities, Unified Guidance (USEPA, 2009).

4.1.1 Assessment Monitoring Statistical Method

Groundwater protection standards (GWPSs) for Appendix IV constituents at the Ash 
Pond were established in accordance with the CCR Rule and the July 30, 2018 CCR 
Rule amendment (USEPA, 2018) and are presented in Table 5. Additional details are 
presented in the statistical analysis packages provided in Appendix B.

To identify statistically significant levels (SSLs) of Appendix IV constituents, 
confidence intervals were constructed for each detected Appendix IV constituent in
each downgradient well and compared to the GWPSs. An SSL is identified only when 
the entire confidence interval is above the applicable GWPS. Other statistical tests 
including time-series plots and trend analyses were performed in accordance with the 
SAP.

4.1.2 Appendix III Constituent Statistical Methods

Statistical analysis of Appendix III constituents was performed to evaluate if 
concentrations had returned to background values. Statistical tests used to evaluate the 
groundwater monitoring data at the Ash Pond consist of interwell prediction limits 
combined with a 1-of-2 resample strategy for the following Appendix III constituents: 
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boron, calcium, chloride, fluoride, sulfate and TDS. Interwell prediction limits pool 
upgradient well data to establish a background prediction limit for an individual 
constituent. Intrawell prediction limits combined with a 1-of-2 resample strategy were 
used to evaluate pH at each well. Intrawell prediction limits use historical data from 
within a given well to compare compliance data within the same well, and the most 
recent sample from each downgradient well is compared to its respective prediction 
limit. The 1-of-2 resample strategy allows for collection of a verification sample when a 
statistically significant increase is identified. If the most recent sample exceeded its 
respective background prediction limit and a verification sample is not collected, a 
statistically significant increase (SSI) is identified.

4.2 Statistical Analyses Results

Analytical data from the first semi-annual assessment monitoring event in June 2018 for 
the Ash Pond was analyzed in accordance with the SAP. Appendix III statistical analysis 
was performed to evaluate if constituents in the Ash Pond groundwater have returned to 
background levels. Appendix IV constituents were evaluated to assess if Ash Pond 
groundwater concentrations statistically exceeded the established GWPSs.

4.2.1 Assessment Monitoring Statistical Results

A summary of the SanitasTM outputs for the June 2018 assessment event is provided in 
Appendix B. Based on the statistical analysis of Appendix IV constituents the 
following SSLs were identified at the Ash Pond:

total radium: MW-06, MW-07, MW-08, MW-09, MW-10, MW-11, MW-13 and 
MW-14;

arsenic: MW-11; and

lithium: MW-13.

In accordance with the CCR Rule, a notification identifying the SSLs for total radium, 
arsenic, and lithium was prepared for the Ash Pond and placed in the facility’s 
Operating Record. Statistical analysis of data collected during the second semi-annual 
assessment monitoring event is ongoing and will be reported in 2020.
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4.2.2 Appendix III Constituent Statistical Results

Based on review of the Appendix III statistical analysis, concentrations of the 
previously noted constituents have not returned to background levels and assessment 
monitoring should continue at the Ash Pond. A summary of SanitasTM output of 
Appendix III statistical analysis is presented in Appendix B.
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5.0 ALTERNATE SOURCE DEMONSTRATION

In accordance with the CCR Rule, Gulf Power prepared an alternate source 
demonstration (ASD) for total radium. The complete ASD report is provided in 
Appendix C. The key conclusions of the ASD, which were based on historical findings 
accepted by FDEP (FDEP, 1997a & b), are briefly summarized below:

parent radionuclides, such as uranium and thorium, that decay into total radium
(i.e., radium 226 and 228 combined) are naturally-occurring constituents in 
native sediments at the Site;

interactions between saline groundwater and native sediments enriched in 
uranium and thorium (parent radionuclides to total radium) mobilizes total 
radium into groundwater; and

results of extraction tests conducted on ash from the CCR unit demonstrated that 
the Ash Pond was not the source of the total radium SSLs in groundwater at the 
Site’s CCR monitoring wells.
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6.0 CONCLUSIONS & FUTURE ACTIONS

In accordance with the CCR Rule, Gulf Power implemented assessment monitoring in 
March 2018 for the Ash Pond. SSLs of select Appendix IV constituents (i.e., total 
radium, arsenic, lithium) relative to GWPSs were identified at the Ash Pond during the 
first semi-annual assessment monitoring event in 2018. Statistical analysis of Appendix 
III constituents indicated that concentrations downgradient of the Ash Pond had not 
returned to background levels. In accordance with the CCR Rule, Gulf Power prepared 
an ASD for the total radium SSLs which documents that another source caused the 
SSLs. In addition, Gulf Power initiated an assessment of corrective measures in January 
2019 for arsenic and lithium SSLs in groundwater at the Ash Pond.

The Ash Pond will remain in assessment monitoring in 2019. The 2019 CCR-
groundwater assessment monitoring scan event is planned for March 2019 and semi-
annual CCR-groundwater assessment monitoring events are planned for May and 
November 2019.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Pensacola
3355 McLemore Drive
Pensacola, FL 32514
Tel: (850)474-1001

TestAmerica Job ID: 400-151256-1
TestAmerica Sample Delivery Group: Ash Pond
Client Project/Site: CCR Smith Plant

For:
Gulf Power Company
BIN 731
One Energy Place
Pensacola, Florida 32520

Attn: Kristi Mitchell

Authorized for release by:
4/13/2018 1:35:46 PM
Cheyenne Whitmire, Project Manager II
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Memorandum

Date: August 28, 2018

To: Carl Eldred

From: Chris Pracheil

CC: H. Parthasarathy and J. Caprio

Subject: Stage 2A Data Validations - Level II Data Deliverables –
TestAmerica Laboratories, Inc. Job Numbers 400-151256-1, 400-
151256-2,  400-151256-8, 400-151280-1, 400-151280-2, 400-151280-3, 
400-151280-4, 400-151280-5 and 400-151280-6

SITE: Plant Smith

INTRODUCTION

This report summarizes the findings of the Stage 2A data validation of eleven aqueous samples,
three field duplicate samples, two field blanks and two equipment blanks collected from March 20 
to 23, 2018, as part of the Plant Smith CCR sampling event.  

The samples were analyzed at TestAmerica Pensacola (TA Pensacola), Pensacola, Florida, for the 
following analytical tests:

Metals by EPA Methods 3005A/6020
Mercury by EPA Method 7470A
Chloride by Standard Methods (SM) 4500 Cl
Fluoride by SM 45000 F
Sulfate by SM 4500 SO4

Total Dissolved Solids by SM 2540 C

The samples were analyzed at TestAmerica St. Louis (TA St. Louis), Earth City, MO for the 
following analytical tests:

Radium-226 by EPA Method 9315
Radium-228 by EPA Method 9320
Combine Radium 226 + 228 by Calculation
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EXECUTIVE SUMMARY

The samples were handled, prepared and measured in the same manner under similar prescribed 
conditions.  

Based on the Stage 2A data validation covering the quality control (QC) parameters listed below,
the data as qualified are usable for meeting project objectives. The qualified data should be used 
within the limitations of the qualification.

The data were reviewed based on the pertinent methods referenced in the laboratory reports,
professional and technical judgment and the following documents: 

US EPA Region IV Data Validation Standard Operating Procedures (US EPA Region IV,
September 2011);
National Functional Guidelines for Inorganic Superfund Data Review, August 2014
(OSWER 9355.0-131, EPA 540-R-013-001);
USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review,
January 2017 (EPA 540-R-2017-001);
American National Standard, Verification and Validation of Radiological Data for use in
Waste Management and Environmental Remediation, February 15, 2012 (ANSI/ANS-
41.5-2012); and,
Southern Company Services, Inc., Standard Operating Procedure (hereafter referred to as
the SOP) for Level 2A Verification of Coal Combustion Residuals Data, Environmental
Testing Laboratory Program, Draft, November 21, 2017, Revision 0, Prepared by
Environmental Standards, Inc., Valley Forge, Pennsylvania.

The following samples were analyzed and reported in the laboratory reports: 

Laboratory ID Client ID
400-151256-1 MW-12
400-151256-2 MW-03
400-151256-3 DUP-01
400-151256-4 MW-02
400-151256-5 MW-07
400-151256-6 MW-06
400-151256-8 MW-10
400-151256-10 FB-01
400-151256-11 EB-01

Laboratory ID Client ID
400-151256-12 MW-08
400-151256-15 MW-09
400-151256-16 EB-02
400-151256-17 FB-02
400-151256-18 DUP-04
400-151280-1 MW-11
400-151280-2 DUP-02
400-151280-3 MW-13
400-151280-4 MW-14

The samples were received within 0-6oC, with the following exceptions. The samples that were 
sent to
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for radium-226 and radium-228 and did not require cooling, no qualifications were applied to the 
data. 

No sample preservation issues were noted by the laboratory.

1.0 METALS

The samples were analyzed by EPA methods 3005A/6020 (Mercury evaluated separately in 
Section 2.0, below).  

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Time
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate 
Sensitivity
Electronic Data Deliverables Review

1.1 Overall Assessment

The metals data reported in these packages are considered usable for meeting project objectives.
The results are considered valid; the analytical completeness defined as the ratio of the number of 
valid analytical results (valid analytical results include values qualified as estimated) to the total 
number of analytical results requested on samples submitted for this analysis, for the sample set is 
100%.  

1.2 Holding Time

The holding time for the metals analysis of a water sample is 180 days from sample collection to 
analysis. The holding time was met for the sample analyses.  

1.3 Method Blank
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Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two method blanks were reported (batches 392227 and 
392265). Metals were not detected in the method blanks above the method detection limits 
(MDLs). 

1.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). One sample set specific MS/MSD pair was reported using sample 
MW-12. The recovery and relative percent difference (RPD) results were within the laboratory 
and SOP specified acceptance criteria, with the following exception. 

The MS recovery of lithium was high and outside the laboratory and SOP specified acceptance 
criteria in the MS/MSD pair using sample MW-12. Therefore, the concentrations of lithium in the 
associated samples were J qualified as estimated.

One batch MS/MSD pair was also reported for the metals data. Since these were batch QC, the 
results do not affect the samples in this data set and no qualifications were applied to the data based 
on the batch QC. 

Sample Analyte Laboratory 
Result (mg/L)

Laboratory 
Flag

Validation 
Result (mg/L)

Validation 
Qualifier* 

Reason 
Code**

MW-12 Lithium 0.016 NA 0.016 J M+
MW-03 Lithium 0.016 NA 0.016 J M+
DUP-01 Lithium 0.015 NA 0.015 J M+
MW-02 Lithium 0.012 NA 0.012 J M+
MW-07 Lithium 0.0023 I 0.0023 J M+
MW-06 Lithium 0.019 NA 0.019 J M+
EB-01 Lithium 0.0014 I 0.0014 J M+
FB-01 Lithium 0.0015 I 0.0015 J M+
EB-01 Lithium 0.0014 I 0.0014 J M+
MW-08 Lithium 0.011 NA 0.011 J M+
MW-10 Lithium 0.0065 NA 0.0065 J M+
MW-09 Lithium 0.0056 NA 0.0056 J M+
EB-02 Lithium 0.0011 I 0.0011 J M+
FB-02 Lithium 0.0017 I 0.0017 J M+
DUP-04 Lithium 0.0056 NA 0.0056 J M+

mg/L- milligram per liter
NA-not applicable
I-the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
*-Validation qualifiers are defined in Attachment 1 at the end of this report
**-Reason codes are defined in Attachment 2 at the end of this report
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1.5 Laboratory Control Sample (LCS) 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Two LCSs were reported. The recovery results were within the laboratory 
and SOP specified acceptance criteria.

1.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Metals were not detected 
in the field blanks above the MDLs, with the following exceptions. 

Lithium and selenium were detected at estimated concentrations greater than the MDLs and less 
than the RLs in FB-01 and lithium was detected at an estimated concentration, greater than the 
MDL and less the RL in FB-02. Therefore, the concentrations of lithium and selenium in the 
associated samples that were less than five times the field blank concentrations were U* qualified 
as not detected at the reported concentrations. 

Sample Analyte Laboratory 
Result (mg/L)

Laboratory 
Flag

Validation 
Result (mg/L)

Validation 
Qualifier

Reason 
Code

MW-07 Lithium 0.0023 I 0.0023 U* BF
EB-01 Lithium 0.0014 I 0.0014 U* BF
MW-10 Lithium 0.0065 0.0065 U* BF
MW-14 Lithium 0.0013 I 0.0013 U* BF
MW-09 Lithium 0.0056 NA 0.0056 U* BF
EB-02 Lithium 0.0011 I 0.0011 U* BF
DUP-04 Lithium 0.0056 0.0056 U* BF
MW-03 Selenium 0.00069 I 0.00069 U* BF
DUP-01 Selenium 0.00024 I 0.00024 U* BF
MW-07 Selenium 0.00062 I 0.00062 U* BF
MW-06 Selenium 0.00037 I 0.00037 U* BF
MW-11 Selenium 0.00066 I 0.00066 U* BF
DUP-02 Selenium 0.00065 I 0.00065 U* BF
FB-01 Selenium 0.00045 I 0.00045 U* BF
MW-08 Selenium 0.0003 I 0.0003 U* BF

mg/L- milligram per liter
NA-not applicable
I-the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
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1.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Metals were not 
detected in the equipment blanks above the MDLs, with the following exceptions.

Lithium was detected at an estimated concentration, greater than the MDL and less the RL in EB-
01 and EB-02. Since the lithium concentrations in the equipment blanks were U* qualified as not 
detected due to equipment blank contamination, no additional qualifications were applied to the 
lithium data.

1.8 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-04. 
Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting limit 
(RL)] was demonstrated between the field duplicates and original samples MW-03, MW-11and 
MW-09, respectively, with the following exception. 

The concentration of chromium was less than 5 times the reporting limit for DUP-02 and the 
difference between the concentrations of chromium in the field duplicate pair using samples DUP-
02 and MW-11 was greater than the RL. Therefore the concentrations of chromium in samples 
DUP-02 and MW-11 were J qualified as estimated.

Sample Analyte Laboratory 
Result (mg/L)

Laboratory 
Flag

RPD Validation 
Result (mg/L)

Validation 
Qualifier

Reason 
Code

DUP-02 Chromium 0.0061 NA 27 0.0061 J FD
MW-11 Chromium 0.068 NA 0.068 J FD

mg/L- milligram per liter
NA-not applicable

Sensitivity

The samples were reported to the MDLs. Elevated non-detect results were reported due to the 
dilutions analyzed.  

1.9 Electronic Data Deliverables (EDDs) Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs. 
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2.0 MERCURY

The samples were analyzed for mercury by EPA method 7470A. 

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability.

Overall Assessment
Holding Time
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

2.1 Overall Assessment

The mercury data reported in these packages are considered usable for meeting project objectives.
The results are considered valid; the analytical completeness defined as the ratio of the number of 
valid analytical results (valid analytical results include values qualified as estimated) to the total 
number of analytical results requested on samples submitted for this analysis, for this sample set
is 100%.  

2.2 Holding Time

The holding time for mercury analysis of a water sample is 28 days from sample collection to 
analysis. The holding time was met for the sample analyses.  

2.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Three method blanks were reported (batches 392228,
393327 and 393404). Mercury was not detected in the method blanks above the MDL, with the 
following exception. 



Data Validation Plant Smith March 2018 
28 August 2018 
Page 8

Data Validation Plant Smith March 2018_R1    Final Review:  JK Caprio 9/7/18

Mercury was detected at an estimated concentration, greater than the MDL and less than the RL 
in the method blank for batch 393404. Since mercury was not detected in the associated samples,
no qualifications were applied to the data.  

2.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). One sample set specific MS/MSD pair was reported using sample 
MW-11. The recovery and RPD results were within the laboratory and SOP specified acceptance 
criteria. 

Two batch MS/MSD pairs were also reported. Since these were batch QC, the results do not affect 
the samples in this data set and qualifications were not applied to the data.

2.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Three LCSs were reported. The recovery results were within the 
laboratory and SOP specified acceptance criteria. 

2.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Mercury was not detected 
in the field blanks above the MDLs. 

2.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Mercury was not 
detected in the equipment blanks above the MDLs. 

2.8 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-04. 
Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting limit 
(RL)] was demonstrated between the field duplicates and original samples MW-03, MW-11 and 
MW-09, respectively. 

2.9 Sensitivity
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The samples were reported to the MDLs. No elevated non-detect results were reported.

2.10 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs. 

3.0 ANIONS

The samples were analyzed for chloride by SM 4500 Cl, fluoride by SM 4500 F and sulfate by SM 
4500 SO4.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank 
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

3.1 Overall Assessment

The anion data reported in these packages are considered usable for meeting project objectives.
The results are considered valid; the analytical completeness defined as the ratio of the number of 
valid analytical results (valid analytical results include values qualified as estimated) to the total
number of analytical results requested on samples submitted for this analysis, for this sample set
is 100%.  

3.2 Holding Times

The holding time for anion analyses of a water sample is 28 days from sample collection to

analysis. The holding times were met for the sample analyses.

Data Validation Plant Smith March 2018_R1  Final Review:  JK Caprio 9/7/18
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3.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Nine method blanks were reported (chloride batches 
392314, 392343 and 392625; fluoride batches 391874, 392128 and 392160; sulfate batches
391402, 391563 and 392490). Anions were not detected in the method blanks above the MDLs, 
with the following exceptions. 

Chloride was detected at estimated concentrations, greater than the MDL and less than the RL, in 
the method blanks for batches 392314, 392343 and 392625. Therefore, the concentrations of 
chloride in the associated samples that were less than five times the method blank concentrations 
were U* qualified as not detected at the reported values.

Sample Analyte Laboratory 
Result 
(mg/L)

Laboratory 
Flag

Validation 
Result 
(mg/L)

Validation 
Qualifier

Reason 
Code

EB-01 Chloride 0.96 I V 0.96 U* BL
FB-01 Chloride 0.81 I V 0.81 U* BL
EB-02 Chloride 0.90 I V 0.90 U* BL
FB-02 Chloride 0.74 I V 0.74 U* BL

mg/L- milligram per liter
I-the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
V-indicates that the analyte was detected above the method detection limit in the sample and the associated method
blank and the value of 10 times the blank value was equal to or greater than the associated sample value

3.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). Two sample set specific MS/MSD pairs were reported, using 
samples MW-02 and MW-03 for the chloride data. The recovery and RPD results were within the 
laboratory and SOP specified acceptance criteria. 

In addition, one batch MS/MSD pairs was reported for the chloride data, three batch MS/MSD 
pairs were reported for the fluoride data and three batch MS/MSD pairs were reported for the 
sulfate data. Since these were batch QC, the results do not affect the samples in this data set and 
qualifications were not applied to the data.
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3.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Nine LCSs were reported. The recovery results were within the 
laboratory and SOP specified acceptance criteria. 

3.6 Laboratory Duplicate 

One sample set specific laboratory duplicate was reported for the fluoride data, using sample MW-
07. The RPD result was within the laboratory and SOP specified acceptance criteria.

3.7 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Anions were not detected 
in the field blanks above the MDLs, with the following exceptions. 

Chloride was detected at an estimated concentration, greater than the MDL and less the RL in FB-
01 and FB-02. Since the concentrations of chloride in FB-01 and FB-02 were U* qualified as not 
detected at the reported concentration due to method blank contamination, no qualifications were 
applied to the chloride data based on the field blank concentrations. 

3.8 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Anions were not 
detected in the equipment blanks above the MDLs, with the following exception. 

Chloride was detected at an estimated concentration, greater than the MDL and less the RL in EB-
01 and EB-02. Since the concentrations of chloride in EB-01 and EB-02 were U* qualified as not 
detected at the reported concentration due to method blank contamination, no qualifications were 
applied to the chloride data based on the equipment blank concentrations.

3.9 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02and DUP-04. 
Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting limit 
(RL)] was demonstrated between the field duplicates and original samples MW-03, MW-11 and 
MW-09, respectively. 
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3.10 Sensitivity

The samples were reported to the MDL. No elevated non-detect results were reported.

3.11 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs.

4.0 TOTAL DISSOLVED SOLIDS

The samples were analyzed for total dissolved solids (TDS) by SM 2540C. 

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

4.1 Overall Assessment

The TDS data reported in these packages are considered usable for meeting project objectives. The 
results are considered valid; the analytical completeness defined as the ratio of the number of valid 
analytical results (valid analytical results include values qualified as estimated) to the total number 
of analytical results requested on samples submitted for this analysis, for this sample set is 100%. 

4.2 Holding Times

The holding time for TDS analyses of a water sample is 7 days from sample collection to analysis. 
The holding times were met for the sample analyses. 
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4.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Five method blanks were reported (batches 391316,
391438, 391566, 391575 and 391578). TDS was not detected in the method blanks above the 
MDL.  

4.4 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Five LCSs were reported. The recovery results were within the laboratory
and SOP specified acceptance criteria.

4.5 Laboratory Duplicate 

Five batch laboratory duplicates were reported. Since these were batch QC, the results do not affect 
the samples in this data set and qualifications were not applied to the data.

4.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. TDS was not detected in 
the field blanks above the MDLs.

4.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. TDS was not 
detected in the equipment blanks above the MDLs. 

4.8 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-04. 
Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting limit 
(RL)] was demonstrated between the field duplicates and original samples MW-03, MW-11 and 
MW-09, respectively, with the following exceptions. 

The TDS field duplicate RPDs for field duplicate pairs MW-03 and DUP-01 and MW-09 and 
DUP-04 were high and outside the SOP specified acceptance criteria. Therefore, the 
concentrations of TDS in samples MW-03, DUP-01, MW-09 and DUP-04 were J qualified as 
estimated.
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Sample Analyte Laboratory 
Result 
(mg/L)

Laboratory 
Flag

RPD Validation 
Result 
(mg/L)

Validation 
Qualifier

Reason 
Code

DUP-01 Total Dissolved 
Solids

54 NA 127 54 J FD

MW-03 Total Dissolved 
Solids

12 NA 12 J FD

DUP-04 Total Dissolved 
Solids

2900 NA 52 2900 J FD

MW-09 Total Dissolved 
Solids

1700 NA 1700 J FD

mg/L- milligram per liter
NA-not applicable

4.9 Sensitivity

The samples were reported to the MDL. No elevated non-detect results were reported.

4.10 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs

5.0 RADIOCHEMISTRY

The samples were analyzed for radium-226 by EPA method 9315, radium-228 by EPA method 
9320 and combine radium 226+228 by calculation.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Laboratory Duplicate
Tracers and Carriers
Field Blank
Equipment Blank
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Field Duplicate
Sensitivity
Electronic Data Deliverables Review

5.1 Overall Assessment

The radium-226 and radium-228 data reported in these packages are considered usable for meeting 
project objectives. The results are considered valid; the analytical completeness defined as the ratio 
of the number of valid analytical results (valid analytical results include values qualified as 
estimated) to the total number of analytical results requested on samples submitted for this 
analysis, for this sample set is 100%.  

5.2 Holding Times

The holding times for the radium-226 and radium-228 analyses of a water sample are 180 days 
from sample collection to analysis. The holding times were met for the sample analyses.  

5.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two method blanks were reported for the radium-226 data 
(batches 357975 and 358185). Two method blanks were reported for the radium-228 data (batches
357987 and 358187). Radium-226 and radium-228 were not detected in the method blanks above 
the minimum detectable concentrations (MDCs).

5.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were not reported with the data.

5.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). One LCS and one LCS/LCS duplicate (LCSD) pair was reported for 
radium-226 and one LCS and one LCS/LCSD pair was reported for radium-228. The recovery and 
replicate error ratio (RER) [2 sigma ] results were within the laboratory and SOP specified 
acceptance criteria. 
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5.6 Laboratory Duplicate 

One batch laboratory duplicate was reported for the radium-226 data and one batch laboratory 
duplicate was reported for the radium-228 data. Since these were batch QC, the results do not 
affect the samples in this data set and qualifications were not applied to the data.

5.7 Tracers and Carriers

Carriers were reported for the radium-226 and radium-228 analyses and a tracer was reported for 
the radium-228 analyses. The recovery results were within the laboratory and SOP specified 
acceptance criteria.

5.8 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Radium was not detected 
in the field blanks above the MDCs.

5.9 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Radium was not 
detected in the equipment blanks above the MDCs.

5.10 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-04. 
Acceptable precision [(RER (2 ) >3] was demonstrated between the field duplicates and original 
samples MW-03, MW-11 and MW-09, respectively. 

5.11 Sensitivity

The samples were reported to the MDCs. No elevated non-detect results were reported.

5.12 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs. 

*  *  *  *  *
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ATTACHMENT 1
DATA VALIDATION QUALIFIER DEFINITIONS

AND INTERPRETATION KEY
Assigned by Geosyntec’s Data Validation Team per the SOP

DATA QUALIFIER DEFINITIONS

U* This analyte should be considered “not-detected” because it was detected in an associated 
blank at a similar level. 

UJ The analyte was analyzed for, but was not detected above the level of the reported sample 
reporting/method detection limit. The reported method detection limit is approximate and 
may be inaccurate or imprecise.

J The analyte was positively identified but the result is an estimated quantity. The associated 
numerical value is the approximate concentration of the analyte in the sample.

R The data are unusable. The sample results are rejected due to serious analytical efficiencies 
in the ability to analyze the sample and meet quality control criteria. The analyte may or 
may not be present in the sample 

UR The analyte was analyzed for, but was not detected above the level of the reported sample 
reporting or method detection; however, the data are unusable. The sample results are 
rejected due to serious deficiencies in the ability to analyze the staple and meet quality 
control criteria. The analyte may or may not be present in the sample.
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ATTACHMENT 2
DATA VALIDATION REASON CODES 

Assigned by Geosyntec’s Data Validation Team per the SOP

Reason Code Explanation
BE Equipment blank contamination. The result should be 

considered “not-detected.”
BF Field blank contamination. The result should be considered 

“not-detected.”
BL Laboratory blank contamination. The result should be considered 

“not-detected.”
FD Field duplicate imprecision.
M+ MS and/or MSD recoveries outside of acceptance limits. The 

result may be biased high.
M- MS and/or MSD recoveries outside of acceptance limits. The result 

may be biased low.
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Memorandum

Date: August 30, 2018

To: Carl Eldred

From: Chris Pracheil

CC: H. Parthasarathy and J. Caprio

Subject: Stage 2A Data Validations - Level II Data Deliverables –
TestAmerica Laboratories, Inc. Job Numbers 440-154881-2, 440-
154881-3, 440-154881-5and 440-154881-7 

SITE: Plant Smith

INTRODUCTION

This report summarizes the findings of the Stage 2A data validation of eleven aqueous samples,
three field duplicate samples, two field blanks and two equipment blanks collected from June 06 
to 08, 2018, as part of the Plant Smith CCR sampling event.  

The samples were analyzed at TestAmerica Pensacola (TA Pensacola), Pensacola, Florida, for 
the following analytical tests:

Metals by EPA Methods 3005A/6020
Mercury by EPA Method 7470A
Chloride by Standard Methods (SM) 4500 Cl
Fluoride by SM 45000 F
Sulfate by SM 4500 SO4

Total Dissolved Solids by SM 2540 C

The samples were analyzed at TestAmerica St. Louis (TA St. Louis), Earth City, MO for the 
following analytical tests:

Radium-226 by EPA Method 9315
Radium-228 by EPA Method 9320
Combine Radium 226 + 228 by Calculation
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EXECUTIVE SUMMARY

The samples were handled, prepared and measured in the same manner under similar prescribed 
conditions.  

Based on the Stage 2A data validation covering the quality control (QC) parameters listed below,
the data as qualified are usable for meeting project objectives. The qualified data should be used 
within the limitations of the qualification.

The data were reviewed based on the pertinent methods referenced in the laboratory reports,
professional and technical judgment and the following documents: 

US EPA Region IV Data Validation Standard Operating Procedures (US EPA Region IV,
September 2011);
National Functional Guidelines for Inorganic Superfund Data Review, August 2014
(OSWER 9355.0-131, EPA 540-R-013-001);
USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review,
January 2017 (EPA 540-R-2017-001);
American National Standard, Verification and Validation of Radiological Data for use in
Waste Management and Environmental Remediation, February 15, 2012 (ANSI/ANS-
41.5-2012); and,
Southern Company Services, Inc., Standard Operating Procedure (hereafter referred to as
the SOP) for Level 2A Verification of Coal Combustion Residuals Data, Environmental
Testing Laboratory Program, Draft, November 21, 2017, Revision 0, Prepared by
Environmental Standards, Inc., Valley Forge, Pennsylvania.

The following samples were analyzed and reported in the laboratory reports: 

Laboratory ID Client ID
400-154881-2 MW-14
400-154881-3 MW-13
400-154881-5 MW-11
400-154881-7 MW-02
400-154881-8 MW-03
400-154881-9 MW-06
400-154881-10 MW-07
400-154881-11 MW-08
400-154881-12 MW-09

Laboratory ID Client ID
400-154881-13 MW-10
400-154881-14 MW-12
400-154881-15 DUP-01
400-154881-16 DUP-02
400-154881-17 DUP-03
400-154881-18 EB-01
400-154881-19 FB-01
400-154881-20 EB-02
400-154881-21 FB-02

The samples were received within 0-6oC, with the following exceptions. The samples that were 
sent to TA St. Louis were received at 18 these samples were being analyzed for 
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radium-226 and radium-228 and did not require cooling, no qualifications were applied to the 
data. 

No sample preservation issues were noted by the laboratory.

1.0 METALS

The samples were analyzed by EPA methods 3005A/6020 (Mercury evaluated separately in 
Section 2.0, below).  

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Time
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

1.1 Overall Assessment

The metals data reported in these packages are considered usable for meeting project objectives.
The results are considered valid; the analytical completeness defined as the ratio of the number 
of valid analytical results (valid analytical results include values qualified as estimated) to the 
total number of analytical results requested on samples submitted for this analysis, for the sample 
set is 100%.  

1.2 Holding Time

The holding time for the metals analysis of a water sample is 180 days from sample collection to 
analysis. The holding time was met for the sample analyses.  

1.3 Method Blank
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Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two method blanks were reported (batches 402138 and 
402140). Metals were not detected in the method blanks above the method detection limits 
(MDLs). 

1.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). One sample set specific MS/MSD pair was reported using sample 
MW-02. The recovery and relative percent difference (RPD) results were within the laboratory 
and SOP specified acceptance criteria.

One batch MS/MSD pair was also reported for the metals data. Since these were batch QC, the 
results do not affect the samples in this data set and no qualifications were applied to the data
based on the batch QC. 

1.5 Laboratory Control Sample (LCS) 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Two LCSs were reported. The recovery results were within the 
laboratory and SOP specified acceptance criteria. 

1.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Metals were not 
detected in the field blanks above the MDLs. 

1.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Metals were not 
detected in the equipment blanks above the MDLs, with the following exception. 

Selenium was detected at an estimated concentration, greater than the MDL and less the RL in 
EB-01. Therefore, the concentrations of selenium in the associated samples that were less than 
five times the equipment blank concentration were U* qualified as not detected at the reported 
concentrations. 

Sample Analyte Laboratory 
Result (mg/L)

Laboratory 
Flag

Validation 
Result (mg/L)

Validation 
Qualifier* 

Reason 
Code**

MW-03 Selenium 0.0003 I 0.0003 U* BE
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Sample Analyte Laboratory 
Result (mg/L)

Laboratory 
Flag

Validation 
Result (mg/L)

Validation 
Qualifier* 

Reason 
Code**

MW-08 Selenium 0.00032 I 0.00032 U* BE
MW-13 Selenium 0.00031 I 0.00031 U* BE
MW-11 Selenium 0.0006 I 0.0006 U* BE

mg/L- milligram per liter
I-the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
*-Validation qualifiers are defined in Attachment 1 at the end of this report
**-Reason codes are defined in Attachment 2 at the end of this report

1.8 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-
03. Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting
limit (RL)] was demonstrated between the field duplicates and original samples MW-03, MW-08
and MW-06, respectively.

Sensitivity

The samples were reported to the MDLs. Elevated non-detect results were reported due to the 
dilutions analyzed.  

1.9 Electronic Data Deliverables (EDDs) Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs. 

2.0 ANIONS

The samples were analyzed for chloride by SM 4500 Cl, fluoride by SM 4500 F and sulfate by 
SM 4500 SO4.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
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Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

2.1 Overall Assessment

The anion data reported in these packages are considered usable for meeting project objectives.
The results are considered valid; the analytical completeness defined as the ratio of the number 
of valid analytical results (valid analytical results include values qualified as estimated) to the 
total number of analytical results requested on samples submitted for this analysis, for this 
sample set is 100%.  

2.2 Holding Times

The holding time for anion analyses of a water sample is 28 days from sample collection to 
analysis. The holding times were met for the sample analyses.

2.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Eight method blanks were reported (chloride batches 
403169, 403212 and 403252; fluoride batches 403221 and 403294; sulfate batches 403150, 
403304 and 403365). Anions were not detected in the method blanks above the MDLs. 

2.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). One sample set specific MS/MSD pair was reported, using sample 
MW-02 for the chloride data. The recovery and RPD results were within the laboratory and SOP 
specified acceptance criteria. 

In addition, two batch MS/MSD pairs was reported for the chloride data, two batch MS/MSD 
pairs were reported for the fluoride data and three batch MS/MSD pairs were reported for the 
sulfate data. Since these were batch QC, the results do not affect the samples in this data set and 
qualifications were not applied to the data.
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2.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Eight LCSs were reported. The recovery results were within the 
laboratory and SOP specified acceptance criteria. 

2.6 Laboratory Duplicate 

Two sample set specific laboratory duplicates were reported for the fluoride data, using samples 
MW-02 and FB-01. The RPD results were within the laboratory and SOP specified acceptance 
criteria. 

2.7 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Anions were not 
detected in the field blanks above the MDLs. 

2.8 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Anions were not 
detected in the equipment blanks above the MDLs, with the following exception. 

Sulfate was detected at an estimated concentration, greater than the MDL and less the RL in EB-
02. Since sulfate was either not detected or detected at more than five times the equipment blank
concentration in the associated samples, no qualifications were applied to the sulfate data based
on the equipment blank contamination.

2.9 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-
03. Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting
limit (RL)] was demonstrated between the field duplicates and original samples MW-03, MW-08
and MW-06, respectively.
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2.10 Sensitivity

The samples were reported to the MDLs. No elevated non-detect results were reported.

2.11 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs.

3.0 TOTAL DISSOLVED SOLIDS

The samples were analyzed for total dissolved solids (TDS) by SM 2540C.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

3.1 Overall Assessment

The TDS data reported in these packages are considered usable for meeting project objectives.
The results are considered valid; the analytical completeness defined as the ratio of the number 
of valid analytical results (valid analytical results include values qualified as estimated) to the 
total number of analytical results requested on samples submitted for this analysis, for this 
sample set is 100%.  
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3.2 Holding Times

The holding time for TDS analyses of a water sample is 7 days from sample collection to 
analysis. The holding times were met for the sample analyses. 

3.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Five method blanks were reported (batches 400737, 
400948, 400955, 400962 and 401134). TDS was not detected in the method blanks above the 
MDL.  

3.4 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Five LCSs were reported. The recovery results were within the 
laboratory and SOP specified acceptance criteria. 

3.5 Laboratory Duplicate 

Five batch laboratory duplicates were reported. Since these were batch QC, the results do not 
affect the samples in this data set and qualifications were not applied to the data. 

3.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. TDS was not detected 
in the field blanks above the MDLs. 

3.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. TDS was not 
detected in the equipment blanks above the MDLs. 

3.8 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-
03. Acceptable precision [(RPD < 20% or the difference between the concentrations < reporting
limit (RL)] was demonstrated between the field duplicates and original samples MW-03, MW-08
and MW-06, respectively.
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3.9 Sensitivity

The samples were reported to the MDL. No elevated non-detect results were reported.

3.10 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs

4.0 RADIOCHEMISTRY

The samples were analyzed for radium-226 by EPA method 9315, radium-228 by EPA method 
9320 and combine radium 226+228 by calculation.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Laboratory Duplicate
Tracers and Carriers
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

4.1 Overall Assessment

The radium-226 and radium-228 data reported in these packages are considered usable for 
meeting project objectives. The results are considered valid; the analytical completeness defined 
as the ratio of the number of valid analytical results (valid analytical results include values 
qualified as estimated) to the total number of analytical results requested on samples submitted 
for this analysis, for this sample set is 100%.  
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4.2 Holding Times

The holding times for the radium-226 and radium-228 analyses of a water sample are 180 days 
from sample collection to analysis. The holding times were met for the sample analyses.  

4.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Two method blanks were reported for the radium-226 
data (batches 370670 and 370790). Two method blanks were reported for the radium-228 data 
(batches 370673 and 370793). Radium-226 and radium-228 were not detected in the method 
blanks above the minimum detectable concentrations (MDCs).

4.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were not reported with the data.

4.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Two LCS/LCS duplicate (LCSD) pairs were reported for radium-226 
and two LCS/LCSD pairs were reported for radium-228. The recovery and replicate error ratio 
(RER) [2 sigma ] results were within the laboratory and SOP specified acceptance criteria. 

4.6 Laboratory Duplicate 

One batch laboratory duplicate was reported for the radium-228 data. Since this was batch QC, 
the results do not affect the samples in this data set and qualifications were not applied to the 
data.

4.7 Tracers and Carriers

Carriers were reported for the radium-226 and radium-228 analyses and a tracer was reported for 
the radium-228 analyses. The recovery results were within the laboratory and SOP specified 
acceptance criteria.

4.8 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02. Radium was not 
detected in the field blanks above the MDCs, with the following exception. 
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Radium-226 was detected above the MDC in FB-02.  Since the radium-226 normalized absolute 
difference (NAD) between the equipment blank and the associated samples radium-226 
concentrations were greater than 2.58, no qualifications were applied to the data.  

4.9 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02. Radium was not 
detected in the equipment blanks above the MDCs.

4.10 Field Duplicate

Three field duplicate samples were collected with the sample sets, DUP-01, DUP-02 and DUP-
03. Acceptable precision [(RER (2 ) >3] was demonstrated between the field duplicates and
original samples MW-03, MW-08 and MW-06, respectively.

4.11 Sensitivity

The samples were reported to the MDCs. No elevated non-detect results were reported.

4.12 Electronic Data Deliverables Review

The results and sample IDs in the EDDs were reviewed against the information provided by the 
associated level II reports at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II reports and the EDDs. 

*  *  *  *  *
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ATTACHMENT 1
DATA VALIDATION QUALIFIER DEFINITIONS

AND INTERPRETATION KEY
Assigned by Geosyntec’s Data Validation Team per the SOP

DATA QUALIFIER DEFINITIONS

U* This analyte should be considered “not-detected” because it was detected in an associated 
blank at a similar level. 

UJ The analyte was analyzed for, but was not detected above the level of the reported sample 
reporting/method detection limit. The reported method detection limit is approximate and 
may be inaccurate or imprecise.

J The analyte was positively identified but the result is an estimated quantity. The associated 
numerical value is the approximate concentration of the analyte in the sample.

R The data are unusable. The sample results are rejected due to serious analytical efficiencies 
in the ability to analyze the sample and meet quality control criteria. The analyte may or 
may not be present in the sample 

UR The analyte was analyzed for, but was not detected above the level of the reported sample 
reporting or method detection; however, the data are unusable. The sample results are 
rejected due to serious deficiencies in the ability to analyze the staple and meet quality 
control criteria. The analyte may or may not be present in the sample.
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ATTACHMENT 2
DATA VALIDATION REASON CODES 

Assigned by Geosyntec’s Data Validation Team per the SOP

Reason Code Explanation
BE Equipment blank contamination. The result should be 

considered “not-detected.”
BF Field blank contamination. The result should be considered 

“not-detected.”
BL Laboratory blank contamination. The result should be considered 

“not-detected.”
FD Field duplicate imprecision.
M+ MS and/or MSD recoveries outside of acceptance limits. The 

result may be biased high.
M- MS and/or MSD recoveries outside of acceptance limits. The result 

may be biased low.
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Memorandum

Date: September 21, 2018

To: Carl Eldred

From: Kristoffer Henderson

CC: H. Parthasarathy and J. Caprio

Subject: Stage 2A Data Validations - Level II Data Deliverables –
TestAmerica Laboratories, Inc. Job Number 440-154881-2 

SITE: Plant Smith

INTRODUCTION

This report summarizes the findings of the Stage 2A data validation of one aqueous sample,
collected June 07, 2018, as part of the Plant Smith CCR sampling event.  

The sample was analyzed at TestAmerica Pensacola (TA Pensacola), Pensacola, Florida, for the 
following analytical tests:

Metals by EPA Methods 3005A/6020
Chloride by Standard Methods (SM) 4500 Cl
Fluoride by SM 4500 F
Sulfate by SM 4500 SO4

Total Dissolved Solids by SM 2540 C

The sample was analyzed at TestAmerica St. Louis (TA St. Louis), Earth City, MO for the 
following analytical tests:

Radium-226 by EPA Method 9315
Radium-228 by EPA Method 9320
Combine Radium 226 + 228 by Calculation
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EXECUTIVE SUMMARY

Based on this Stage 2A data validation covering the quality control (QC) parameters listed below,
the data as qualified are usable for meeting project objectives. The qualified data should be used 
within the limitations of the qualification.

The data were reviewed based on the pertinent methods referenced in the laboratory report,
professional and technical judgment and the following documents: 

US EPA Region IV Data Validation Standard Operating Procedures (US EPA Region IV,
September 2011);
National Functional Guidelines for Inorganic Superfund Data Review, August 2014
(OSWER 9355.0-131, EPA 540-R-013-001);
USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review,
January 2017 (EPA 540-R-2017-001);
American National Standard, Verification and Validation of Radiological Data for use in
Waste Management and Environmental Remediation, February 15, 2012 (ANSI/ANS-
41.5-2012); and,
Southern Company Services, Inc., Standard Operating Procedure (hereafter referred to as
the SOP) for Level 2A Verification of Coal Combustion Residuals Data, Environmental
Testing Laboratory Program, Draft, November 21, 2017, Revision 0, Prepared by
Environmental Standards, Inc., Valley Forge, Pennsylvania.

The following sample was analyzed and reported in the laboratory report: 

Laboratory ID Client ID
400-154881-2 MW-14

No sample preservation issues were noted by the laboratory. It was noted that there was a 
discrepancy between the first sample relinquishing time and the first sample receiving time of four 
minutes (11:30 vs 11:34). This did not have an impact on the data. 

1.0 METALS

The sample was analyzed by EPA methods 3005A/6020. 

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 
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Overall Assessment
Holding Time
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

1.1 Overall Assessment

The metals data reported in this package are considered usable for meeting project objectives. The 
results are considered valid; the analytical completeness defined as the ratio of the number of valid 
analytical results (valid analytical results include values qualified as estimated) to the total number 
of analytical results requested on samples submitted for this analysis, for the sample set is 100%.  

1.2 Holding Time

The holding time for the metals analysis of a water sample is 180 days from sample collection to 
analysis. The holding time was met for the sample analysis. 

1.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). One method blank was reported (batch 402138). Metals 
were not detected in the method blank above the method detection limits (MDLs). 

1.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). One batch MS/MSD pair was also reported for the metals data. 
Since these were batch QC, the results do not affect the samples in this data set and no 
qualifications were applied to the data based on the batch QC. 

1.5 Laboratory Control Sample (LCS) 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). One LCS was reported. The recovery results were within the laboratory 
and SOP specified acceptance criteria.
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1.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02, reported in laboratory 
report 400-154881-7. Metals were not detected in the field blanks above the MDLs.

1.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02, reported in 
laboratory report 400-154881-7. Metals were not detected in the equipment blanks above the 
MDLs, with the following exception. 

Selenium was detected at an estimated concentration, greater than the MDL and less the RL in EB-
01. Therefore, the concentration of selenium in the associated sample that was less than five times
the equipment blank concentration was U* qualified as not detected at the reported concentration.

Sample Analyte Laboratory 
Result (mg/L)

Laboratory 
Flag

Validation 
Result (mg/L) 

Validation 
Qualifier* 

Reason 
Code**

MW-14 Selenium 0.00041 I 0.00041 U* BE
mg/L- milligram per liter
I-the reported value is between the laboratory method detection limit and the laboratory practical quantitation limit
*-Validation qualifiers are defined in Attachment 1 at the end of this report
**-Reason codes are defined in Attachment 2 at the end of this report

1.8 Field Duplicate

A field duplicate was not reported with the data set.

1.9 Sensitivity

The sample was reported to the MDLs. Elevated non-detect results were reported due to the 
dilutions analyzed.  

1.10 Electronic Data Deliverable (EDD) Review

The results and sample IDs in the EDD were reviewed against the information provided by the 
associated level II report at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II report and the EDD.
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2.0 ANIONS

The sample was analyzed for chloride by SM 4500 Cl, fluoride by SM 4500 F and sulfate by SM 
4500 SO4.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

2.1 Overall Assessment

The anion data reported in this package are considered usable for meeting project objectives. The 
results are considered valid; the analytical completeness defined as the ratio of the number of valid 
analytical results (valid analytical results include values qualified as estimated) to the total number 
of analytical results requested on samples submitted for this analysis, for this sample set is 100%. 

2.2 Holding Times

The holding time for anion analyses (chloride, fluoride and sulfate) of a water sample is 28 days 
from sample collection to analysis. The holding time was met for the sample analysis. 

2.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). Three method blanks were reported (chloride batch
403212; fluoride batch 403221; sulfate batch 403304). Anions were not detected in the method 
blanks above the MDLs. 
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2.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSDs were analyzed at the proper frequency for the number and types of samples analyzed 
(one per batch of 20 samples). One batch MS was reported for the chloride data, one batch 
MS/MSD pair was reported for the fluoride data and one batch MS/MSD pair was reported for the 
sulfate data. Since these were batch QC, the results do not affect the samples in this data set and 
qualifications were not applied to the data.

2.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Three LCSs were reported. The recovery results were within the 
laboratory and SOP specified acceptance criteria. 

2.6 Laboratory Duplicate 

One batch laboratory duplicate was reported for the fluoride data. Since this was batch QC, the 
result does not affect the samples in this data set and qualifications were not applied to the data.

2.7 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02, reported in laboratory 
report 400-154881-7. Anions were not detected in the field blanks above the MDLs.

2.8 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02, reported in 
laboratory report 400-154881-7. Anions were not detected in the equipment blanks above the 
MDLs, with the following exception. 

Sulfate was detected at an estimated concentration, greater than the MDL and less the RL in EB-
02. Since sulfate was detected at more than five times the equipment blank concentration in the
associated sample, no qualification waw applied to the sulfate data based on the equipment blank
contamination.

2.9 Field Duplicate

A field duplicate was not reported with the data set.
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2.10 Sensitivity

The sample data were reported to the MDLs. No elevated non-detect results were reported.

2.11 Electronic Data Deliverable Review

The results and sample IDs in the EDD were reviewed against the information provided by the 
associated level II report at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II report and the EDD.

3.0 TOTAL DISSOLVED SOLIDS

The samples were analyzed for total dissolved solids (TDS) by SM 2540C. 

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

3.1 Overall Assessment

The TDS data reported in these packages are considered usable for meeting project objectives. The 
results are considered valid; the analytical completeness defined as the ratio of the number of valid 
analytical results (valid analytical results include values qualified as estimated) to the total number 
of analytical results requested on samples submitted for this analysis, for this sample set is 100%. 

3.2 Holding Times

The holding time for TDS analyses of a water sample is 7 days from sample collection to analysis. 
The holding time was met for the sample analysis. 
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3.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). One method blank was reported (batch 400948). TDS was
not detected in the method blank above the MDL.   

3.4 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). One LCS was reported. The recovery result was within the laboratory 
and SOP specified acceptance criteria.

3.5 Laboratory Duplicate 

One batch laboratory duplicate was reported. Since these were batch QC, the results do not affect 
the samples in this data set and qualifications were not applied to the data.

3.6 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02, reported in laboratory 
report 400-154881-7. TDS was not detected in the field blanks above the MDLs. 

3.7 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02, reported in 
laboratory report 400-154881-7. TDS was not detected in the equipment blanks above the MDLs. 

3.8 Field Duplicate

A field duplicate was not reported with the data set.

3.9 Sensitivity

The sample result was reported to the MDL. No elevated non-detect results were reported.

3.10 Electronic Data Deliverable Review

The results and sample IDs in the EDD were reviewed against the information provided by the 
associated level II report at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II report and the EDD.
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4.0 RADIOCHEMISTRY

The samples were analyzed for radium-226 by EPA method 9315, radium-228 by EPA method 
9320 and combine radium 226+228 by calculation.

The areas of data review are listed below. A leading check mark ( ) indicates an area of review 
in which the data were acceptable. A preceding crossed circle ( ) signifies areas where issues 
were raised during the course of the validation review and should be considered to determine any 
impact on data quality and usability. 

Overall Assessment
Holding Times
Method Blank
Matrix Spike/Matrix Spike Duplicate
Laboratory Control Sample
Laboratory Duplicate
Tracers and Carriers
Field Blank
Equipment Blank
Field Duplicate
Sensitivity
Electronic Data Deliverables Review

4.1 Overall Assessment

The radium-226 and radium-228 data reported in these packages are considered usable for meeting 
project objectives. The results are considered valid; the analytical completeness defined as the ratio 
of the number of valid analytical results (valid analytical results include values qualified as 
estimated) to the total number of analytical results requested on samples submitted for this 
analysis, for this sample set is 100%.  

4.2 Holding Times

The holding times for the radium-226 and radium-228 analyses of a water sample are 180 days 
from sample collection to analysis. The holding times were met for the sample analyses.  

4.3 Method Blank

Method blanks were analyzed at the proper frequency for the number and types of samples 
analyzed (one per batch of 20 samples). One method blank was reported for the radium-226 data 
(batch 370670). One method blank was reported for the radium-228 data (batch 370673 and 
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370793). Radium-226 and radium-228 were not detected in the method blanks above the minimum 
detectable concentrations (MDCs).

4.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSD pairs were not reported with the data.

4.5 Laboratory Control Sample 

LCSs were analyzed at the proper frequency for the number and types of samples analyzed (one 
per batch of 20 samples). Two LCS/LCS duplicate (LCSD) pairs were reported for radium-226 
and two LCS/LCSD pairs were reported for radium-228. The recovery and replicate error ratio 
(RER) [2 sigma ] results were within the laboratory and SOP specified acceptance criteria. 

4.6 Laboratory Duplicate 

One batch laboratory duplicate was reported for the radium-228 data. Since this was batch QC, the 
results do not affect the samples in this data set and qualifications were not applied to the data.

4.7 Tracers and Carriers

Carriers were reported for the radium-226 and radium-228 analyses and a tracer was reported for 
the radium-228 analyses. The recovery results were within the laboratory and SOP specified 
acceptance criteria.

4.8 Field Blank

Two field blanks were collected with the sample sets, FB-01 and FB-02, reported in laboratory 
report 400-154881-7. Radium was not detected in the field blanks above the MDCs, with the 
following exception. 

Radium-226 was detected above the MDC in FB-02.  Since the radium-226 normalized absolute 
difference (NAD) between the equipment blank and the associated sample radium-226 
concentration was greater than 2.58, no qualifications were applied to the data.  

4.9 Equipment Blank

Two equipment blanks were collected with the sample sets, EB-01 and EB-02, reported in 
laboratory report 400-154881-7. Radium was not detected in the equipment blanks above the 
MDCs.
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4.10 Field Duplicate

A field duplicate was not reported with the data set.

4.11 Sensitivity

The sample was reported to the MDCs. No elevated non-detect results were reported.

4.12 Electronic Data Deliverable Review

The results and sample IDs in the EDD were reviewed against the information provided by the 
associated level II report at a minimum of 20% as part of the data validation process. No 
discrepancies were identified between the level II report and the EDD.

*  *  *  *  *
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ATTACHMENT 1
DATA VALIDATION QUALIFIER DEFINITIONS

AND INTERPRETATION KEY
Assigned by Geosyntec’s Data Validation Team per the SOP

DATA QUALIFIER DEFINITIONS

U* This analyte should be considered “not-detected” because it was detected in an associated 
blank at a similar level. 

UJ The analyte was analyzed for, but was not detected above the level of the reported sample 
reporting/method detection limit. The reported method detection limit is approximate and 
may be inaccurate or imprecise.

J The analyte was positively identified but the result is an estimated quantity. The associated 
numerical value is the approximate concentration of the analyte in the sample.

R The data are unusable. The sample results are rejected due to serious analytical efficiencies 
in the ability to analyze the sample and meet quality control criteria. The analyte may or 
may not be present in the sample 

UR The analyte was analyzed for, but was not detected above the level of the reported sample 
reporting or method detection; however, the data are unusable. The sample results are 
rejected due to serious deficiencies in the ability to analyze the staple and meet quality 
control criteria. The analyte may or may not be present in the sample.
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ATTACHMENT 2
DATA VALIDATION REASON CODES 

Assigned by Geosyntec’s Data Validation Team per the SOP

Reason Code Explanation
BE Equipment blank contamination. The result should be 

considered “not-detected.”
BF Field blank contamination. The result should be considered 

“not-detected.”
BL Laboratory blank contamination. The result should be considered 

“not-detected.”
FD Field duplicate imprecision.
M+ MS and/or MSD recoveries outside of acceptance limits. The 

result may be biased high.
M- MS and/or MSD recoveries outside of acceptance limits. The result 

may be biased low.
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JUNE 2018 STATISTICAL ANALYSIS –
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JUNE 2018 STATISTICAL ANALYSIS -

APPENDIX III CONSTITUENTS 



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

Boron (mg/L) MW-6 0.33 n/a 6/8/2018 8.4 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-7 0.33 n/a 6/8/2018 3 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-8 0.33 n/a 6/7/2018 15 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-9 0.33 n/a 6/7/2018 9.3 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-10 0.33 n/a 6/7/2018 11 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-11 0.33 n/a 6/7/2018 3.7 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-13 0.33 n/a 6/7/2018 15 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-14 0.33 n/a 6/7/2018 12 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Calcium (mg/L) MW-6 59.3 n/a 6/8/2018 290 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-7 59.3 n/a 6/8/2018 200 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-8 59.3 n/a 6/7/2018 530 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-9 59.3 n/a 6/7/2018 280 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-10 59.3 n/a 6/7/2018 500 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-11 59.3 n/a 6/7/2018 100 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-13 59.3 n/a 6/7/2018 670 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-14 59.3 n/a 6/7/2018 260 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-6 250.5 n/a 6/8/2018 2900 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-7 250.5 n/a 6/8/2018 1400 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-8 250.5 n/a 6/7/2018 3500 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-9 250.5 n/a 6/7/2018 2200 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-10 250.5 n/a 6/7/2018 2700 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-11 250.5 n/a 6/7/2018 2000 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-13 250.5 n/a 6/7/2018 4300 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-14 250.5 n/a 6/7/2018 2200 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Sulfate (mg/L) MW-6 6.6 n/a 6/8/2018 560 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-7 6.6 n/a 6/8/2018 750 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-8 6.6 n/a 6/7/2018 910 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-9 6.6 n/a 6/7/2018 640 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-10 6.6 n/a 6/7/2018 830 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-11 6.6 n/a 6/7/2018 240 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-13 6.6 n/a 6/7/2018 840 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-14 6.6 n/a 6/7/2018 590 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Total Dissolved Solids (mg/L) MW-6 608.6 n/a 6/8/2018 6100 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-7 608.6 n/a 6/8/2018 3200 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-8 608.6 n/a 6/7/2018 6000 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-9 608.6 n/a 6/7/2018 4000 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-10 608.6 n/a 6/7/2018 5800 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-11 608.6 n/a 6/7/2018 3400 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-13 608.6 n/a 6/7/2018 8200 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-14 608.6 n/a 6/7/2018 4200 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Interwell Prediction Limit Summary Table - Significant Results
Plant Smith     Client: Southern Company     Data: Smith CCR     Printed 10/14/2018, 9:17 PM



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

Boron (mg/L) MW-6 0.33 n/a 6/8/2018 8.4 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-7 0.33 n/a 6/8/2018 3 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-8 0.33 n/a 6/7/2018 15 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-9 0.33 n/a 6/7/2018 9.3 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-10 0.33 n/a 6/7/2018 11 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-11 0.33 n/a 6/7/2018 3.7 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-13 0.33 n/a 6/7/2018 15 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Boron (mg/L) MW-14 0.33 n/a 6/7/2018 12 Yes 33 n/a n/a 51.52 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Calcium (mg/L) MW-6 59.3 n/a 6/8/2018 290 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-7 59.3 n/a 6/8/2018 200 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-8 59.3 n/a 6/7/2018 530 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-9 59.3 n/a 6/7/2018 280 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-10 59.3 n/a 6/7/2018 500 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-11 59.3 n/a 6/7/2018 100 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-13 59.3 n/a 6/7/2018 670 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Calcium (mg/L) MW-14 59.3 n/a 6/7/2018 260 Yes 33 22.78 17.82 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-6 250.5 n/a 6/8/2018 2900 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-7 250.5 n/a 6/8/2018 1400 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-8 250.5 n/a 6/7/2018 3500 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-9 250.5 n/a 6/7/2018 2200 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-10 250.5 n/a 6/7/2018 2700 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-11 250.5 n/a 6/7/2018 2000 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-13 250.5 n/a 6/7/2018 4300 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Chloride (mg/L) MW-14 250.5 n/a 6/7/2018 2200 Yes 33 72.1 87.06 0 None No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-6 0.2377 n/a 6/8/2018 0.05 No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-7 0.2377 n/a 6/8/2018 0.1ND No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-8 0.2377 n/a 6/7/2018 0.1ND No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-9 0.2377 n/a 6/7/2018 0.05 No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-10 0.2377 n/a 6/7/2018 0.1ND No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-11 0.2377 n/a 6/7/2018 0.1ND No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-13 0.2377 n/a 6/7/2018 0.05 No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Fluoride (mg/L) MW-14 0.2377 n/a 6/7/2018 0.08 No 33 0.09148 0.07133 24.24 Kaplan-Meier No 0.0009403 Param Inter 1 of 2

Sulfate (mg/L) MW-6 6.6 n/a 6/8/2018 560 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-7 6.6 n/a 6/8/2018 750 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-8 6.6 n/a 6/7/2018 910 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-9 6.6 n/a 6/7/2018 640 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-10 6.6 n/a 6/7/2018 830 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-11 6.6 n/a 6/7/2018 240 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-13 6.6 n/a 6/7/2018 840 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Sulfate (mg/L) MW-14 6.6 n/a 6/7/2018 590 Yes 33 n/a n/a 69.7 n/a n/a 0.001617 NP Inter  (NDs) 1 of 2

Total Dissolved Solids (mg/L) MW-6 608.6 n/a 6/8/2018 6100 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-7 608.6 n/a 6/8/2018 3200 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-8 608.6 n/a 6/7/2018 6000 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-9 608.6 n/a 6/7/2018 4000 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-10 608.6 n/a 6/7/2018 5800 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-11 608.6 n/a 6/7/2018 3400 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-13 608.6 n/a 6/7/2018 8200 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Total Dissolved Solids (mg/L) MW-14 608.6 n/a 6/7/2018 4200 Yes 32 215.1 191.4 0 None No 0.0009403 Param Inter 1 of 2

Interwell Prediction Limit Summary Table - All Results
Plant Smith     Client: Southern Company     Data: Smith CCR     Printed 10/14/2018, 9:17 PM































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

pH (SU) MW-2 8.21 4.538 6/6/2018 6.47 No 8 6.374 0.6092 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-3 5.354 4.616 6/6/2018 4.96 No 8 4.985 0.1225 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-6 6.253 3.967 6/8/2018 5.25 No 8 5.11 0.3792 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-7 6.575 5.86 6/8/2018 6.31 No 8 6.218 0.1188 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-8 5.62 3.568 6/7/2018 4.73 No 8 4.594 0.3404 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-9 6.725 4.202 6/7/2018 6.52 No 8 5.464 0.4185 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-10 5.468 4.964 6/7/2018 5.35 No 8 5.216 0.08366 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-11 7.003 5.977 6/7/2018 6.39 No 8 6.49 0.1702 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-12 6.28 5.823 6/6/2018 6.04 No 8 6.051 0.07586 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-13 7.628 6.58 6/7/2018 6.86 No 8 7.104 0.1739 0 None No 0.0004701 Param Intra 1 of 2

pH (SU) MW-14 6.959 6.416 6/7/2018 6.88 No 8 6.688 0.09004 0 None No 0.0004701 Param Intra 1 of 2

Intrawell Prediction Limit Summary Table - All Results
Plant Smith     Client: Southern Company     Data: Smith CCR     Printed 10/14/2018, 9:14 PM
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1. INTRODUCTION

On behalf of Gulf Power Company (Gulf Power), Geosyntec Consultants Inc. 
(Geosyntec) has prepared this alternate source demonstration (ASD) report for the Ash 
Pond at Gulf Power’s Plant Lansing Smith (Plant Smith) located in Bay County, Florida
(Site) (Figure 1). This ASD has been prepared to meet the requirements of the U.S. 
Environmental Protection Agency’s (USEPA’s) Coal Combustion Residuals (CCR) Rule 
40 CFR Part 257.95(g)(3)(ii) which states that the owner or operator may:

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. Any 
such demonstration must be supported by a report that includes the factual or 
evidentiary basis for any conclusions and must be certified to be accurate by a 
qualified professional engineer. If a successful demonstration is made, the owner 
or operator must continue monitoring in accordance with the assessment 
monitoring program pursuant to this section and may return to detection 
monitoring if the constituents in appendices III and IV to this part are at or below 
background as specified in paragraph (e) of this section. The owner or operator 
must also include the demonstration in the annual groundwater monitoring and 
corrective action report required by §257.90(e), in addition to the certification 
by a qualified professional engineer.

1.1 Background
Pursuant to the CCR Rule, Gulf Power installed and certified a groundwater monitoring 
system for the Ash Pond at Plant Smith (Figure 1). Statistical analysis of data collected 
from the groundwater monitoring system through June 2018 indicated statistically 
significant levels (SSLs) of radium 226 and 228 combined (total radium) above the 
applicable groundwater protection standard (GWPS) at the following locations: MW-06,
MW-07, MW-08, MW-09, MW-10, MW-11, MW-13 and MW-14).

1.2 Purpose
The purpose of this report is to demonstrate that (i) naturally-occurring sources of total 
radium are present at the Site, and (ii) that these naturally-occurring sources, not the Ash 
Pond, caused the SSLs detected.
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2. ALTERNATE SOURCE DEMONSTRATION APPROACH

2.1 Overview
The CCR Rule does not establish specific requirements for an ASD.  However, 
appropriate guidance is contained in the USEPA Solid Waste Disposal Facility Criteria 
Technical Manual (USEPA, 1993) for municipal solid waste landfills. The approach to 
this ASD is modeled on the USEPA guidance document (USEPA, 1993) and relies on 
three lines of evidence:

analysis of ash stored in the Ash Pond at the Site;

analysis of soils at the Site; and

analysis of groundwater at the Site.

A brief description of the components of this ASD is presented below. An analysis of 
data and discussion is presented in Section 3. This report demonstrates that there is 
sufficient evidence to conclude that the Ash Pond at Plant Smith is not the source of total 
radium SSLs observed in the CCR groundwater monitoring system.

2.2 Analysis of Ash
The results from previous investigations on the leaching of total radium from ash at the 
Site were compiled and analyzed to determine the potential for ash managed in the Ash 
Pond to be the source of the detected SSLs of total radium. Leaching tests and 
groundwater data collected from within and beneath the Ash Pond were also evaluated. 
If observed, elevated total radium activity in the leaching tests and groundwater collected 
from within and beneath the Ash Pond could indicate that the Ash Pond was a potential 
source of total radium. Concentrations of total radium below the GWPS in these tests 
would confirm the presence of an alternate source of this constituent at the Site. 

2.3 Analysis of Soils

Historical soil boring data were evaluated to determine the potential for naturally-
occurring radionuclides on-Site. The decay of parent radionuclides, such as uranium
(238) and thorium (232), results in the production of daughter radionuclides including 
radium (226) and radium (228). Therefore, the total radium evaluation focused on 
identifying the presence of parent radionuclides. The presence of parent radionuclides 
could indicate an alternate source of total radium at the Site. The absence of parent 
nuclides could indicate an anthropogenic source of radium in Site soils and groundwater.
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2.4 Analysis of Groundwater
Gulf Power previously conducted an investigation in 1990 and 1991 to assess the 
temporal and spatial variability of total radium activity in groundwater at the Site. The 
presence of elevated total radium activity throughout the Site, independent of hydraulic 
connectivity to the Ash Pond, could indicate an alternate source of this constituent.  In 
contrast, a localized source of total radium (such as the Ash Pond) would be indicated by 
the presence of elevated total radium activity in monitoring wells downgradient of the 
Ash Pond and the absence of elevated total radium activity in monitoring wells that are 
hydraulically disconnected from the Ash Pond.
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3. ALTERNATE SOURCE DEMONSTRATION

3.1 Previous Site Investigations
Investigations of radiological activity in soil, groundwater, and ash at Plant Smith were 
previously conducted by Gulf Power between 1990 and 1997. A summary of these 
investigations, associated results, and conclusions is presented in this section. For detailed 
data presentation and interpretation, see Ardaman, 1990, 1991, and 1993, LBG-Guyton, 
1997 and FDEP, 1997a and 1997b.

3.1.1 Extraction Tests on Ash

In 1990, extraction tests on samples of ash from the Plant Smith Ash Pond were conducted 
using deionized water and surface water from the Alligator Bayou (Ardaman, 1990) to 
evaluate the potential for the Ash Pond to be a source of elevated radiological activity in
groundwater. The tests were conducted with pre-leach solutions of the deionized water 
and surface water from Alligator Bayou of different ionic strength and pH. 

Results of the extraction testing indicated that the gross-alpha (gross- ) activities (a 
conservative proxy for total radium) for ash samples extracted with a salt water solution 
ranged from <1 pCi/L to 5 pCi/L and averaged 2.6 pCi/L (Ardaman, 1990). In addition, 
the tests demonstrated a limited correlation with ionic strength. These findings 
demonstrated that the ash did not generate a leachate with a significant gross- activity 
(Ardaman, 1990). The report concluded, therefore, that an alternate source of radiological 
activity (i.e., natural sediments), not the Ash Pond, was likely.

3.1.2 Radiological Activity in Soils

In 1993, soil samples from three borings (TH-1, TH-2, and TH-5) were collected and 
analyzed for the activities of radium (226), radium (228), gross- -beta, uranium 
(238), thorium (232), and potassium (40) (Ardaman, 1990, 1993). Locations of the three 
borings are presented on Figure 2.

Parent radionuclides (uranium (238) and thorium (232)) and daughter radionuclides
(radium (226), radium (228), gross- -beta) were detected in 18 soil samples 
collected from borings TH-1, TH-2, and TH-5 (Ardaman, 1993). Further, a strong 
correlation between the uranium, gross- , and radium (226) activities was observed 
suggesting that the most likely source of the observed radioactivity in groundwater is the 
decay of naturally-occurring uranium (Ardaman, 1993). LBG-Guyton (1997) identified a 
similar correlation and reported coefficient of determination (R2) values of 0.96 and 0.99 
between uranium (238) and radium (226) and gross- (a conservative proxy for total 
radium activity) activities, respectively. This strong correlation of uranium (238) and 
radium (226) indicates that natural radioactive decay processes affecting uranium (238) 
likely resulted in the observed radium (226) activity. Similarly, the correlation of uranium 
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(238) and gross- natural radioactive decay processes affecting uranium 
(238) likely resulted in the observed gross- activity.

Data compiled by Ardaman (1990, 1991, and 1993) and LBG-Guyton (1997) were used 
to develop a geochemical model. This model documented that the occurrence of 
radiological activity in groundwater is related to interactions between saline water (i.e., 
water with a high chloride concentration) and native sediments with naturally-occurring 
uranium and thorium. The results of the geochemical model suggest that the high ionic-
strength saline water of the North Bay drives the release of radionuclides from the native 
sediments through competitive desorption. At Plant Smith, this desorption process 
mobilizes naturally-occurring radionuclides from mineral surfaces (LBG-Guyton, 1997).

Results of the investigations outlined above supported the conclusions that:

the source of radioactivity in soils at Plant Smith is most likely the decay of 
naturally-occurring uranium and thorium;  

the interaction of saline water with the native soils at Plant Smith that are enriched 
in uranium and thorium drives reactions (e.g., dissolution and/or ion exchange) 
that release total radium; and

elevated radiological activity is naturally-occurring and unrelated to the Ash Pond 
at Plant Smith (Ardaman, 1990, 1993; LBG-Guyton, 1997).

3.1.3 Radionuclides in Groundwater

In 1990 and 1991, samples of groundwater were collected from monitoring wells 
upgradient and downgradient of the Ash Pond, and from monitoring wells screened 
beneath and within the Ash Pond (Ardaman, 1990, 1991, and 1993; and LBG-Guyton, 
1997). Data on the activities of radium (226), radium (228), and gross- (a conservative 
proxy for total radium activity) from these wells were evaluated relative to the 
concentration of chloride and groundwater pH. Figure 2 depicts the Site layout in 1997 
and locations of monitoring wells that were sampled as part of the above-cited studies.

The concentration of chloride with respect to the activities of total radium and gross-
from previous investigations is presented in Figure 3 and Figure 4, respectively. In 
general, the lowest total radium activities were associated with wells upgradient or 
screened within the Ash Pond (Ardaman, 1990). Specifically, the lowest total radium 
activities were associated with in-pond well A-5, beneath-pond wells A-8 and A-9, and 
downgradient well 9-12A (Figure 3). Wells with gross- 15
picocuries per liter (pCi/L) maximum contaminant level (MCL) were upgradient wells 
M-1 and 9-4, in-pond wells A-4 and A-5, and beneath-pond wells A-8 and A-9 (Figure 
4). A wide range of activities were reported for wells located downgradient of the Ash 
Pond (Ardaman, 1990). Several downgradient wells with elevated gross- were
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screened in a naturally-occurring saline wedge (based on elevated chloride 
concentrations) between the Ash Pond and North Bay in an area unaffected by the ash 
pond, suggesting the potential for a naturally-occurring, alternate source of gross-
activity (Ardaman, 1990).

The high activity of gross- and total radium observed in wells A-6 and A-6A (which are 
hydraulically separated areas from Site activities) was significant. Of all wells, the highest 
observed concentration of total radium of 115 pCi/L was observed in well A-6A. Both 
wells A-6 and A-6A are located west of Alligator Bayou and not hydraulically connected 
to the Plant Smith Ash Pond. The elevated radium and gross-
wells cannot be accounted for by the flow of groundwater from the Ash Pond due to the 
presence of the Alligator Bayou, which acts as an effective barrier to groundwater flowing 
from the Ash Pond (Ardaman, 1990; LBG-Guyton 1997). Therefore, the radiological 
activity in these wells cannot be attributed the Ash Pond, but to an alternate source of 
total radium.

The investigations and results described above were documented in a report (LBG-
Guyton, 1997) and submitted to the Florida Department of Environmental Protection 
(FDEP). This report provides descriptions of groundwater flow, radionuclide levels, and 
statistical data, which indicate that natural sediments are the source of the radionuclides 
in groundwater, not the Ash Pond. FDEP agreed that gross- and total radium levels in 
groundwater and surface water represent natural conditions; specifically, an apatite layer 
within the native soils and sediments rich in radionuclides is influenced by ion exchange 
processes resulting from interactions with the bay waters, which contain elevated 
concentrations of chlorides (FDEP, 1997a and 1997b).

The results of these investigations demonstrate that:

elevated levels of radium and gross- observed in monitoring wells can be traced
to naturally-occurring sources of radium in the Site’s sediments as evidenced by 
the elevated radioactivity in wells that are hydraulically disconnected from the 
Ash Pond; and

the Ash Pond is not the source of elevated radioactivity in CCR groundwater 
monitoring wells, as evidenced by concentrations of total radium below the 
GWPS in wells screened within and beneath the Ash Pond.

3.2 CCR Groundwater Data
Groundwater data compiled after 1997 were primarily from monitoring wells installed in 
conjunction with a FDEP program to assess compliance of the facility with the National 
Pollutant Discharge Elimination System (NPDES) permit (FL0002267). Total radium 
activity was observed to be lowest in upgradient CCR wells MW-02 and MW-03. The 
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concentration of chloride in each of these wells is less than 20 milligrams per liter (mg/L).
The relatively low chloride concentrations in groundwater near MW-02 and MW-03 may 
limit the release of naturally-occurring radionuclides and result in lower observed total 
radium activity in the groundwater at these monitoring wells.

Total radium activity in the upgradient monitoring well MW-12, located near the west 
bank of Alligator Bayou, ranged from 1.84 pCi/L to 4.64 pCi/L, and the concentration of 
chloride ranged from 140 mg/L to 230 mg/L. However, this well is outside the influence 
of the naturally-occurring saline wedge that dominates the groundwater along the 
shoreline of North Bay (locations downgradient of the Ash Pond). Therefore, the lower 
chloride concentrations in MW-12 are also likely a limiting factor in the release of 
naturally-occurring radionuclides.

Total radium levels in CCR wells surrounding the Ash Pond are greater than 5 pCi/L, and 
the concentration of chloride in these monitoring wells range from 1,400 mg/L to 5,400 
mg/L. The presence of elevated chloride concentrations in these locations is consistent 
with previous investigations (Ardaman, 1990; LBG-Guyton, 1997) and suggests that the 
interaction of high chloride groundwater with naturally-occurring radionuclides in native 
sediments at the Site results in the elevated levels of radiological activity in these wells.

Based on the above, the data indicates that the source of SSLs for total radium in the 
Site’s CCR groundwater monitoring wells is from naturally-occurring radionuclides, as 
documented by LBG-Guyton (LBG-Guyton, 1997), and concurred with by FDEP (FDEP, 
1997a and 1997b).
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4. CONCLUSIONS 

This ASD was prepared pursuant to 40 CFR 257.95(g)(3)(ii) and demonstrates the 
following:

the parent radionuclides that decay into total radium are naturally-occurring 
constituents in native sediments at Plant Smith;

the interaction between saline groundwater and native sediments enriched in 
uranium and thorium (parent radionuclides to total radium) mobilizes total radium
into groundwater; and

the results of the extraction tests conducted on ash from the Plant Smith Ash Pond 
demonstrate that the Ash Pond was not the source of the SSLs for total radium
reported in groundwater monitored by the Site’s CCR monitoring wells.

This ASD documents that the SSLs reported for total radium are from a source other than 
the Ash Pond at Plant Smith. Accordingly, assessment of corrective measures or remedial 
action will not be performed for total radium at this time. Assessment and/or detection 
monitoring for total radium, as applicable, will continue for the Ash Pond.
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