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Reference:  2017 Annual Groundwater Monitoring and Corrective Action Report  
  TVA Paradise Fossil Plant Slag Ponds Area Multi-unit CCR Unit 
 
This report documents 2017 groundwater monitoring activities as required under the Federal coal 
combustion residuals (CCR) rule (the CCR Rule; 40 CFR 257.90(e)) at the Tennessee Valley Authority 
(TVA) Paradise Fossil Plant (PAF) Slag Ponds Area multi-unit CCR Unit.  TVA established a 
groundwater monitoring network and program at the PAF Slag Ponds Area multi-unit CCR Unit in 
accordance with 40 CFR 257.90.  During 2017, TVA performed the following groundwater 
monitoring activities: 

• The required groundwater quality monitoring network was established and certified by a 
qualified Professional Engineer as required by 40 CFR 257.91.   

• Monitoring wells were video-logged and resurveyed to confirm accuracy in the 
documented well construction records. 

• A groundwater quality sampling and analysis program was developed and implemented 
as required by 40 CFR 257.90.   

• The required baseline monitoring of network wells was initiated and independent baseline 
samples, as required by 40 CFR 257.94(b), were collected.   

• The sampling and analysis for the first detection monitoring event was completed in 
October 2017 in accordance with the CCR Rule [40 CFR 257.93 and 257.94(a)]. 

• Statistical analysis of baseline data was performed in accordance with the CCR Rule. 
• No problems were encountered during the first-year phase of the TVA Groundwater 

Quality Monitoring Program and therefore, no further action has been recommended, 
except for the planned key activities for 2018 that are outlined below. 

 
The projected key activities for 2018 are: 

• Statistical procedures of the detection monitoring event were performed in accordance 
with the CCR Rule 40 CFR 257.93(h).  Although not required to be included in the 2017 
Annual Groundwater Monitoring and Corrective Action Report, TVA has provided the 
January 15, 2018 determination of any statistically significant increases (SSIs) over 
background for the first detection monitoring event as shown on Table 1. 

• Perform confirmation of SSIs via retesting procedures and error checking.  Investigate 
whether the SSI over background resulted from error in sampling, analysis, statistical 
evaluation, or natural variation in groundwater quality as specified in 40 CFR 257.94(e)(2). 

• Perform an alternate source demonstration in accordance with 40 CFR 257.94(e)(2). 
• Establish an assessment monitoring program in accordance with 40 CFR 257.94(e)(1) 

where applicable, if unable to establish that SSIs were the result of another source or the 
result of an error.  

• Perform further field and desktop Site Characterization Investigations to improve the PAF 
Conceptual Site Model (CSM). 

• Continue semi-annual detection monitoring at the certified groundwater monitoring 
network consistent with 40 CFR 257.94 for the 2018 Annual Groundwater Monitoring and 
Corrective Action Report. 

• Continue and improve TVA’s third party Quality Assurance Program to evaluate 
groundwater analytical data using best practices concerning field methods and 
validation techniques, as well as the application of the most appropriate statistical 
methods. 
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• Review new data as it becomes available and implement changes to the groundwater 
monitoring program as necessary to maintain compliance with 40 CFR 257.90 through 
257.98. 

• Comply with recordkeeping requirements specified in 40 CFR 257.105(h), notification 
requirements specified in 40 CFR 257.106(h), and internet requirements specified in 40 CFR 
257.107(h). 

 
GROUNDWATER MONITORING WELL NETWORK 
 
The monitoring well network for the PAF Slag Ponds Area multi-unit CCR unit consists of three 
background wells (95-48A, PAF-108, and PAF-109) and four downgradient wells (95-47C, PAF-110, 
PAF-112, and PAF-113).  The downgradient wells are installed at the waste boundary.  Figure 1 is 
an aerial photograph that shows the groundwater monitoring well locations.  The monitoring well 
network was designed for a multi-unit CCR unit (Slag Ponds 2A and 2B and Slag Stilling Pond 2C). 

No monitoring wells in the CCR network were installed or decommissioned during the 2017 
reporting period.  The certification of the groundwater monitoring system required under 40 CFR 
257.91(f) is included in the facility operating record and on the CCR Compliance Data and 
Information website: https://www.tva.gov/Environment/Environmental-Stewardship/Coal-
Combustion-Residuals. 
 
GROUNDWATER SAMPLING AND LABORATORY ANALYTICAL TESTING 
 
A groundwater sampling and analysis program was developed and includes procedures and 
techniques for:  sample collection; sample preservation and shipment; analytical procedures; 
chain-of-custody control; and, quality assurance and quality control (QA/QC) required by 40 CFR 
257.93(a).  The groundwater monitoring program includes sampling and analysis procedures 
designed to provide monitoring results that are an accurate representation of groundwater 
quality at background and downgradient wells.   

The first round of detection monitoring was completed in compliance with 40 CFR 257.94.   
Groundwater sampling results are summarized in Table 1.  Baseline groundwater samples were 
obtained between November 2016 and September 2017. Baseline groundwater sampling results 
are summarized in Table 2.  A summary of sampling dates, and monitoring program status are 
provided in Table 3. 
 
Baseline data for both Appendix III and IV constituents were required to be collected prior to the 
establishment of upper prediction limits (UPLs) or Groundwater Protection Standards (GWPS).   
Under a CCR-required assessment monitoring program, GWPS will be established in accordance 
with 40 CFR 257.95(h), at which time maximum contaminant levels (MCLs) may or may not be 
considered the appropriate GWPS depending on background well concentrations for each 
Appendix IV constituent.  The appropriate GWPS will establish the assessment groundwater 
monitoring program and any assessment of corrective measures. 
 
Groundwater elevations were measured in each monitoring well immediately prior to purging 
during each sampling event as required by 40 CFR 257.93(c).  Groundwater elevations and Green 
River surface water elevations are summarized in Table 4.  Groundwater flow directions were 
determined for each sampling event, and a generalized depiction of groundwater flow direction 
is illustrated on Figure 2.  In general, groundwater flow at PAF is influenced by Green River to the 
northeast. The primary groundwater flow direction from the Slag Ponds Area multi-unit CCR unit is 
to the northeast toward the Green River. 
 

https://www.tva.gov/Environment/Environmental-Stewardship/Coal-Combustion-Residuals
https://www.tva.gov/Environment/Environmental-Stewardship/Coal-Combustion-Residuals
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Testing for hydraulic conductivity at the background or downgradient monitoring wells, as 
summarized in Table 5, was determined by a recent historical hydrogeologic evaluation. Testing 
data indicates the uppermost aquifer has a geometric mean hydraulic conductivity of 1.15 x 10-4 
centimeters per second (cm/sec) in the alluvium and 2.75 x 10-4 cm/sec in the mine spoils with a 
combined geometric mean of 1.8 x 10-4 cm/sec (TVA, 1998).   Linear groundwater flow velocity 
was calculated for the uppermost aquifer using: 
 

• the geometric mean hydraulic conductivity calculated from hydraulic testing; 

• horizontal hydraulic gradients measured during the implementation of the groundwater 
sampling and analysis program, ranging from 0.0168 to 0.0236 feet per foot (ft/ft); and,  

• an effective porosity of 30% (TVA, 1998).   

The average linear flow velocity in the uppermost aquifer ranges from approximately 10 to 15 feet 
per year. 

The groundwater monitoring data was evaluated using statistical procedures as required by 40 
CFR 257.93(f) through 257.93(h).  The statistical method certification is included in the facility 
operating record and the CCR Compliance Data and Information website.  Background 
groundwater quality was established for the upgradient or background monitoring wells. 

NARRATIVE DISCUSSION OF ANY TRANSITION BETWEEN MONITORING PROGRAMS 

In January 2018 TVA evaluated the groundwater monitoring data for SSIs over background levels 
for the constituents listed in Appendix III1 as required by 40 CFR 257.93(h).  Although not required 
to be included in this 2017 Annual Groundwater Monitoring and Corrective Action Report 
concerning the preceding calendar year, TVA has provided the January 15, 2018 determination 
(based on the current dataset) of any SSIs over background for the first detection monitoring 
event.  The groundwater analytical results from the initial round of detection monitoring indicated 
SSIs of Appendix III CCR constituents at the downgradient monitoring wells.    TVA plans to perform 
confirmation of the SSIs via retesting procedures and error checking and investigate whether the 
SSI over background resulted from error in sampling, analysis, statistical evaluation, or natural 
variation in groundwater quality as specified in 40 CFR 257.94(e)(2).  TVA also plans to perform 
investigations to determine whether a source other than the CCR materials contained in the PAF 
Slag Ponds Area are the cause of any verified SSI over background as specified in 40 CFR 
257.94(e)(2).  If TVA is unable to demonstrate that the SSI was a result of error or another source, 
then an Assessment Monitoring Program will be established and implemented as specified in 40 
CFR 257.95. 
  

                                                           
1 Appendix III CCR Constituents: boron, calcium, chloride, fluoride, pH, sulfate, and total dissolved solids (TDS) 
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