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1. INTRODUCTION 

This report, C-746-S&T Landfills First Quarter Calendar Year 2020 (January-March) Compliance 

Monitoring Report, Paducah Gaseous Diffusion Plant, Paducah, Kentucky, is being submitted in 

accordance with Solid Waste Landfill Permit Number SW07300014, SW07300015, SW07300045. 

The Groundwater, Surface Water, Leachate, and Methane Monitoring Sample Data Reporting Form is 

provided in Appendix A. The facility information sheet is provided in Appendix B. Groundwater analytical 

results are recorded on the Kentucky Division of Waste Management (KDWM) Groundwater Sample 

Analyses forms, which are presented in Appendix C. The statistical analyses and qualification statement 

are provided in Appendix D. The groundwater flow rate and direction determinations are provided in 

Appendix E. Appendix F contains the notifications for all permit required parameters whose concentrations 

exceed the maximum contaminant level (MCL) for Kentucky solid waste facilities provided in 

401 KAR 47:030 § 6 and for all permit required parameters listed in 40 CFR § 302.4, Appendix A, that do 

not have an MCL and whose concentrations exceed the historical background concentrations [upper 

tolerance limit (UTL), or both UTL and lower tolerance limit (LTL) for pH, as established at a 95% 

confidence]. Appendix G provides a chart of exceedances of the MCL and historical UTL that have 

occurred since the fourth quarter calendar year 2002. Methane monitoring results are documented on the 

approved C-746-S&T Landfills Methane Monitoring Report form provided in Appendix H. The form 

includes pertinent remarks/observations as required by 401 KAR 48:090 § 5. Surface water results are 

provided in Appendix I. Analytical laboratory certification is provided in Appendix J. Laboratory analytical 

methods used to analyze the included data set are provided in Appendix K. Micropurging stability parameter 

results are provided in Appendix L. 

1.1  BACKGROUND 

The C-746-S&T Landfills are closed, solid waste landfills located north of the Paducah Site and south of 

the C-746-U Landfill. Construction and operation of the C-746-S Residential Landfill were permitted in 

April 1981 under Solid Waste Landfill Permit Number 073-00014. The permitted C-746-S Landfill area 

covers about 16 acres and contains a clay liner with a final cover of compacted soil. The C-746-S Landfill 

was a sanitary landfill for the Paducah Gaseous Diffusion Plant operations. The C-746-S Landfill is closed 

and has been inactive since July 1995. 

Construction and operation of the C-746-T Inert Landfill were permitted in February 1985 under Solid 

Waste Landfill Permit Number 073-00015. The permitted C-746-T Landfill area covers about 20 acres and 

contains a clay liner with a final cover of compacted soil. The C-746-T Landfill was used to dispose of 

construction debris (e.g., concrete, wood, and rock) and steam plant fly ash from the Paducah Gaseous 

Diffusion Plant operations. The C-746-T Landfill is closed and has been inactive since June 1992. 

1.2 MONITORING PERIOD ACTIVITIES 

1.2.1 Groundwater Monitoring 

Three zones are monitored at the site: the Upper Continental Recharge System (UCRS), the Upper Regional 
Gravel Aquifer (URGA), and the Lower Regional Gravel Aquifer (LRGA). There are 23 monitoring wells 
(MWs) under permit for the C-746-S&T Landfills: 5 UCRS wells, 11 URGA wells, and 7 LRGA wells. A 
map of the MW locations is presented in Figure 1. All MWs listed on the permit were sampled this quarter   
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C-746-S Landfill on February 27, 2020. See Appendix H for a map (Figure H.1) of the monitoring locations. 
Monitoring identified all locations to be compliant with the regulatory requirement of < 100% lower 
explosive limit (LEL) at boundary locations and < 25% LEL at all other locations. The results are 
documented on the C-746-S&T Landfills Methane Log provided in Appendix H. 

1.2.3 Surface Water Monitoring 

Surface water sampling was performed at the three locations (see Figure 2) monitored for the C-746-S&T 

Landfills: (1) upstream location, L135; (2) downstream location, L154; and (3) L136, a location capturing 

runoff from the landfill surface. Surface water was monitored, as specified in 401 KAR 48:300 § 2, and the 

approved Surface Water Monitoring Plan for C-746-S and C-746-T Landfills Permit Numbers 

KY-073-00014 and 073-00015, Paducah Gaseous Diffusion Plant, Paducah, Kentucky (PRS 2008), which 

is Technical Application Attachment 24 of the Solid Waste Landfill Permit. Surface water results are 

provided in Appendix I. 

1.3 KEY RESULTS 

Groundwater data were evaluated in accordance with the approved Groundwater Monitoring Plan 
(LATA Kentucky 2014), which is Technical Application, Attachment 25, of the Solid Waste Permit. 
Parameters that had concentrations that exceeded their respective MCL are listed in Table 1. Those 
constituents that exceeded their respective MCL were evaluated further against their historical background 
UTL. Table 2 identifies parameters that exceeded their MCL and also exceeded their historical background 
UTL, as well as other parameters that do not have MCLs but have concentrations that exceeded the 
statistically derived historical background UTL1 during the first quarter 2020, as well as parameters that 
exceeded their MCL and also exceeded their historical background UTL. Those constituents (present in 
compliance wells) that exceed their historical background UTL were evaluated against their current 
UTL-derived background using the most recent eight quarters of data from wells designated as background 
wells (Table 3). 

The notification of parameters that exceeded the MCL has been submitted electronically to KDWM, in 
accordance with 401 KAR 48:300 § 7, prior to the submittal of this report. 

The constituents that exceeded their MCL were subjected to a comparison against the UTL concentrations 
calculated using historical concentrations from wells identified as background. In accordance with the 
approved Groundwater Monitoring Plan (LATA Kentucky 2014), the MCL exceedances for TCE in 
MW372, MW391, and MW392 (compliance wells) do not exceed the historical background concentration 
and are considered to be a Type 1 exceedance—not attributable to the C-746-S&T Landfills. 

The MCL exceedances for beta activity in MW370, MW372, and MW387 (compliance wells) were shown 
to exceed both the historical background UTL and the current background UTL; therefore, preliminarily 
they were considered to be Type 2 exceedances. To evaluate these preliminary Type 2 exceedances further, 
the parameter was subjected to the Mann-Kendall statistical test for trend using the most recent eight 
quarters of data. The results are summarized in Table 4. All of these wells did not have increasing 
Mann-Kendall trends for beta activity and are considered to be a Type 1 exceedance—not attributable to 
the C-746-S&T Landfills.  

This report serves as the notification of parameters that had statistically significant increased concentrations 
relative to historical background concentrations, as required by Permit Number SW07300014, 
SW07300015, SW07300045, Condition GSTR0003, Standard Requirement 5, and 401 KAR 48:300 § 7.  

                                                      
1 The UTL comparison for pH uses a two-sided test, both UTL and LTL 
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Table 1. Summary of MCL Exceedances 

UCRS URGA LRGA 

MW390: Beta Activity MW372: Beta activity, trichloroethene MW370: Beta activity 

 MW387: Beta activity MW392: Trichloroethene 

 MW391: Trichloroethene  

Table 2. Exceedances of Statistically Derived Historical Background Concentrations 

UCRS* URGA LRGA 

MW386: Oxidation-reduction 

potential 

MW220: Sulfate MW370: Beta activity, 

oxidation-reduction potential, 

sulfate, technetium-99 

MW390: Beta activity, 

oxidation-reduction potential, 

technetium-99 

MW221: Oxidation-reduction 

potential 

MW373: Calcium, conductivity, 

dissolved solids, magnesium, 

oxidation-reduction potential, 

sodium, sulfate 

MW393: Oxidation-reduction 

potential 

MW222: Oxidation-reduction 

potential 

MW385: Oxidation-reduction 

potential, radium-226, sulfate, 

technetium-99 

MW396: Chemical oxygen 

demand (COD), 

oxidation-reduction potential 

MW223: Oxidation-reduction 

potential, sulfate 

MW388: Oxidation-reduction 

potential, sulfate, technetium-99 

 MW224: COD, oxidation-reduction 

potential 

MW392: COD, oxidation-reduction 

potential, sulfate 

 MW369: Sodium  MW395: Oxidation-reduction 

potential 

 MW372: Beta activity, calcium,  

conductivity, dissolved solids, 

magnesium, sodium, sulfate, 

technetium-99 

 

 MW384: Sulfate, technetium-99  

 MW387: Aluminum, beta activity, 

calcium, dissolved solids, 

magnesium, oxidation-reduction 

potential, sulfate, technetium-99 

 

 MW391: Sulfate  

 MW394: Oxidation-reduction 

potential 

 

*Gradients in the UCRS are downward. UCRS gradient designations are identified using the same gradient reference (relative to the landfill) that 

is attributed to nearby RGA wells. 

Sidegradient wells: MW221, MW222, MW223, MW224, MW384, MW385, MW386 

Compliance wells: MW369, MW370, MW372, MW373, MW387, MW388, MW389, MW390, MW391, MW392, MW393 

Background wells: MW220, MW394, MW395, MW396, MW397 
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Table 3. Exceedances of Current Background UTL in  

Downgradient Wells  

URGA LRGA 

MW369: Sodium MW370: Beta activity, sulfate, technetium-99 

MW372: Beta activity, calcium, conductivity, 

dissolved solids, magnesium, sodium, sulfate, 

technetium-99 

MW373: Calcium, conductivity, dissolved solids, 

magnesium, sodium, sulfate 

MW387: Aluminum, beta activity, calcium, 

dissolved solids, magnesium, sulfate, 

technetium-99 

MW388: Sulfate, technetium-99 

 MW392: Sulfate 

Table 4. C-746-S&T Landfills Downgradient Wells Trend Summary  

Utilizing the Previous Eight Quarters 

Location Well ID Parameter 
Sample 

Size 
Alpha1 p-Value2 S3 Decision4 

C-746-

S&T 

Landfill 

MW369 Sodium 8 0.05 0.016 19 Increasing 

Trend 

MW370 

Beta activity 8 0.05 0.452 -2 No Trend  

Sulfate 8 0.05 0.119 -8 No Trend  

Technetium-99 8 0.05 0.548 -1 No Trend  

MW372 

Beta activity 8 0.05 0.089 12 No Trend  

Calcium 8 0.05 0.138 11 No Trend  

Conductivity 8 0.05 0.002 22 Increasing 

Trend 

Dissolved Solids 8 0.05 0.138 10 No Trend  

Magnesium 8 0.05 0.138 10 No Trend  

Sodium 8 0.05 0.016 18 Increasing 

Trend 

Sulfate 8 0.05 0.274 6 No Trend  

Technetium-99 8 0.05 0.089 12 No Trend  

MW373 

Calcium 8 0.05 0.001 24 Increasing 

Trend 

Conductivity 8 0.05 0 26 Increasing 

Trend 

Dissolved Solids 8 0.05 0.002 23 Increasing 

Trend 

Magnesium 8 0.05 0.001 24 Increasing 

Trend 

Sodium   0.05 0.001 24 Increasing 

Trend 

Sulfate 8 0.05 0.002 22 Increasing 

Trend 
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Table 4. C-746-S&T Landfills Downgradient Wells Trend Summary  

Utilizing the Previous Eight Quarters (Continued) 

Location Well ID Parameter 
Sample 

Size 
Alpha1 p-Value2 S3 Decision4 

C-746-

S&T 

Landfill 

MW387 

Aluminum 8 0.05 0.138 10 No Trend  

Beta activity 8 0.05 0.138 10 No Trend  

Calcium 8 0.05 0.031 16 Increasing 

Trend 

Dissolved Solids 8 0.05 0.031 16 Increasing 

Trend 

Magnesium 8 0.05 0.031 17 Increasing 

Trend 

Sulfate 8 0.05 0.031 16 Increasing 

Trend 

Technetium-99 8 0.05 0.002  22  
Increasing 

Trend 

MW388 

Sulfate 8 0.05 0.138 -10 No Trend  

Technetium-99 8 0.05 0.031 -16 Decreasing 

Trend 

MW392 Sulfate 8 0.05 0.007 20 Increasing 

Trend 
Footnotes: 
1 An alpha of 0.05 represents a 95% confidence interval. 
2 The p-value represents the risk of acceptance the Ha hypothesis of a trend, in terms of a percentage. 
3 The initial value of the Mann-Kendall statistic, S, is assumed to be 0 (e.g., no trend). If a data value from a later time period is higher than a 

data value from an earlier time period, S is incremented by 1. On the other hand, if the data value from a later time period is lower than a data 

value sampled earlier, S is decremented by 1. The net result of all such increments and decrements yields the final value of S. A very high 

positive value of S is an indicator of an increasing trend, and a very low negative value indicates a decreasing trend. 
4 The Mann-Kendall decision operates on two hypotheses, the H0 and Ha. H0 assumes there is no trend in the data, whereas Ha assumes either a 

positive or negative trend. 

Note: Statistics generated using ProUCL. 

The constituents listed in Table 2 that had exceedances of the statistically derived historical background 

UTL underwent additional statistical evaluation. The current-quarter concentrations were compared to the 

current background UTL, developed using the most recent eight quarters of data from wells identified as 

background wells, to identify if the current compliance well concentrations are consistent with current 

background values. Table 3 summarizes the evaluation against current background UTL for those 

constituents present in compliance wells with historical UTL exceedances. In accordance with the approved 

Groundwater Monitoring Plan (LATA Kentucky 2014), constituents in compliance wells that exceed the 

historical UTL, but do not exceed the current UTL, are considered not to have a C-746-S&T Landfills 

source; therefore, they are a Type 1 exceedance—not attributable to the C-746-S&T Landfills. 

The constituents listed in Table 3 that exceed both the historical UTL and the current UTL do not have an 

identified source and are considered preliminarily to be a Type 2 exceedance, per the approved Groundwater 

Monitoring Plan (LATA Kentucky 2014). To evaluate these preliminary Type 2 exceedances further, the 

parameters were subjected to the Mann-Kendall statistical test for trend using the most recent eight quarters 

of data. The results are summarized in Table 4. Thirteen of the 28 preliminary Type 2 exceedances in 

compliance wells did not have an increasing trend and are considered to be a Type 1 exceedance—not 

attributable to the C-746-S&T Landfills. 
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Fifteen of the 28 preliminary Type 2 exceedances in compliance wells have an increasing trend. 

Specifically, the Mann-Kendall statistical test indicates that there are increasing trends of groundwater 

constituents in MW369, MW372, MW373, MW387, and MW392 over the past eight quarters. MW369 

showed an increasing trend for sodium. Constituents in MW372 that showed increasing trends were 

conductivity and sodium. Constituents that showed increasing trends in MW373 were calcium, 

conductivity, dissolved solids, magnesium, sodium, and sulfate. Constituents in MW387 showed increasing 

trends for calcium, dissolved solids, magnesium, sulfate, and technetium-99. Sulfate concentrations showed 

an increasing trend in MW392.  

The increased sodium concentration in MW369 is elevated in comparison with recent analyses for the well. 

Based on the January 27, 2020, potentiometric surface of the RGA (Figure E.2), groundwater flow through 

MW369 at the time of the January 2020 sample likely originated west and north of the C-746-S&T 

Landfills. Thus, the MW369 sodium exceedance is considered to be a Type 1 exceedance, to be evaluated 

further with future monitoring results. 

Increases in the major groundwater ions sodium (MW372 and MW373), calcium (MW373), magnesium 

(MW373), and sulfate (MW373 and MW392); along with increase of conductivity (MW372 and MW373) 

and dissolved solids (MW373) are indicators of mineralization of the groundwater. Calcium, magnesium, 

sodium, and sulfate are naturally occurring ions in groundwater. Because levels of calcium, dissolved 

solids, magnesium, sulfate, and conductivity are lower in MW372 (URGA) than in MW373 (LRGA), and 

levels of sodium are essentially equal in both wells, these trends do not appear to be associated with the 

C-746-S&T Landfills. (Influence of the landfill should impact the URGA well greater.) The source of the 

sulfate trend in MW392 is believed to be unrelated to the C-746-S&T Landfills because a similar sulfate 

trend occurred in adjacent LRGA well MW373. The sulfate trend in MW392 likely is related to the same 

mineralization of the groundwater evidenced in MW372 and MW373. These trends should be considered 

to be Type 1 exceedance—not attributable to the C-746-S&T Landfills. 

The Mann-Kendall statistical test indicates that there is an increasing trend of technetium-99 in MW387 

over the past eight quarters. Both beta activity and technetium-99 levels in MW387 were observed at 

historic maximums in the previous reporting quarter (fourth quarter 2019). (The beta activity identified in 

groundwater at the Paducah Site primarily is a measure of technetium-99 in the groundwater.) Lower levels 

for both constituents were observed in the current quarter. Additionally, collocated LRGA well MW388 

has shown a statistically significant decrease in technetium-99. Beta activity and technetium-99 in MW387 

is attributed to a known upgradient regional source of technetium-99. Increases in calcium, dissolved solids, 

magnesium, and sulfate in MW387, are attributed to mineralization of the area groundwater and do not 

appear to be landfill-related. Levels of technetium-99, calcium, dissolved solids, magnesium, and sulfate in 

MW387 will continue to be evaluated in the context of these observations. In accordance with the 

Groundwater Monitoring Plan, these increasing trends are considered to be Type 1 exceedances. 

In accordance with Permit Condition GSTR0003, Special Condition 2, of the Solid Waste Landfill Permit, 

the groundwater assessment and corrective action requirements of 401 KAR 48:300 § 8 shall not apply to 

the C-746-S Residential Landfill and the C-746-T Inert Landfill. This variance in the permit provides that 

groundwater assessment and corrective actions for these landfills will be conducted in accordance with the 

corrective action requirements of 401 KAR 34:060 § 12. 

The statistical evaluation of current UCRS concentrations against the current UCRS background UTL 

identified UCRS well MW390 with beta activity and technetium-99 values that exceed both the historical 

and current backgrounds (Table 5). Because UCRS wells are not hydrogeologically downgradient of the 

C-746-S&T Landfills, these exceedances are not attributable to C-746-S&T Landfills sources and are 

considered to be a Type 1 exceedance—not attributable to the C-746-S&T Landfills. 
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2. DATA EVALUATION/STATISTICAL SYNOPSIS 

The statistical analyses conducted on the first quarter 2020 groundwater data collected from the C-746-S&T 

Landfill MWs were performed in accordance with the Groundwater Monitoring Plan 

(LATA Kentucky 2014). The statistical analyses for this report utilize data from the first eight quarters that 

were sampled for each parameter, beginning with the first two baseline sampling events in 2002, when 

available. The sampling dates associated with background data are listed next to the result in the statistical 

analysis sheets in Appendix D (Attachments D1 and D2). 

The statistical evaluation utilized TCE, cis-1,2-DCE (MW385 only) conductivity, dissolved oxygen, 

oxidation-reduction potential, and pH data from the resampling of MW220, MW222, MW223, MW224, 

MW369, MW385, MW386, MW392, and MW396 on March 17–18, 2020, in place of data from the original 

sampling on January 21–23, 2020, and January 27, 2020. 

For those parameters that exceed the MCL for Kentucky solid waste facilities found in 401 KAR 47:030 § 6, 

exceedances were documented and evaluated further as follows. Exceedances were reviewed against 

historical background results (UTL). If the MCL exceedance was found not to exceed the historical UTL, 

the exceedance was noted as a Type 1 exceedance—an exceedance not attributable to the landfills. If there 

was an exceedance of the MCL in a compliance well and this constituent also exceeded the historical 

background, the quarterly result was compared to the current background UTL (developed using the most 

recent eight quarters of data from wells identified as compliance wells) to identify if this exceedance is 

attributable to upgradient/non-landfill sources. If the compliance well concentration was less than the 

current background, the exceedance was noted as a Type 1 exceedance. If a constituent exceeds its 

Kentucky solid waste facility MCL, historical background UTL, and current background UTL, it was 

reported as a Type 2 exceedance—source undetermined. Type 2 exceedances (undetermined source) were 

further evaluated using the Mann-Kendall test for trend. If there was not a statistically significant increasing 

trend for a constituent in a downgradient well, the exceedance was reclassified as a Type 1 exceedance (not 

attributable to the landfills). 

For those parameters that do not have a Kentucky solid waste facility MCL, the same process was used. If 

a constituent without an MCL exceeded its historical background UTL and its current background UTL, it 

was evaluated further to identify the source of the exceedance, if possible. If the source of the exceedance 

could not be identified, it was reported as a Type 2 exceedance—source undetermined. Type 2 exceedances 

(undetermined source) were further evaluated using the Mann-Kendall test for trend. If there was not a 

statistically significant increasing trend for a constituent in a downgradient well, the exceedance was 

reclassified as a Type 1 exceedance (not attributable to the landfills). 

To calculate the UTL, the data are divided into censored (non-detects) and uncensored (detected) 

observations. The one-sided tolerance interval statistical test is conducted only on parameters that have at 

least one uncensored observation. Results of the one-sided tolerance interval statistical test are used to 

determine whether the data show a statistical exceedance in concentrations with respect to historical 

background concentrations (UTL). 

For the statistical analysis of pH, a two-sided tolerance interval statistical test is conducted. The test well 

results are compared to both the UTL and LTL to determine if statistically significant deviations in 

concentrations exist with respect to upgradient (background) well data. 

A stepwise list of the one-sided tolerance interval statistical procedures applied to the data is provided in 

Appendix D under Statistical Analysis Process. The statistical analysis was conducted separately for each 

parameter in each well. The MWs historically included in the statistical analyses are listed in Table 6. 
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Table 6. Monitoring Wells Included in Statistical Analysis* 

UCRS URGA LRGA 

MW386  MW220 (background) MW370 

MW389** MW221 MW373 

MW390  MW222 MW385 

MW393 MW223 MW388 

MW396*** MW224 MW392  

 MW369  MW395 (background) 

 MW372 MW397 (background) 

 MW384  

 MW387  

 MW391  

 MW394 (background)  
*A map showing the MW locations is shown on Figure 1. 

**Well had insufficient water to permit a water sample for laboratory analysis. 

***In the same direction (relative to the landfill) as RGA wells considered to be upgradient. 

2.1 STATISTICAL ANALYSIS OF GROUNDWATER DATA 

Parameters requiring statistical analysis are summarized in Appendix D for each hydrological unit. A 
stepwise list for determining exceedances of statistically derived historical background concentrations is 
provided in Appendix D under Statistical Analysis Process. A comparison of the current quarter’s results to 
the statistically derived historical background was conducted for parameters that do not have MCLs and also 
for those parameters whose concentrations exceed MCLs. Appendix G summarizes the occurrences (by well 
and by quarter) of exceedances of historical UTLs and MCL exceedances. The constituents that had 
exceedances of the statistically derived historical background UTL underwent additional statistical 
evaluation. The current-quarter concentrations were compared to the current background UTL developed 
using the most recent eight quarters of data from wells identified as background in order to determine if the 
current compliance well concentrations are consistent with current background values. Table 3 summarizes 
the constituents present in compliance wells with historical UTL exceedances that are above the current 
UTL. Those constituents that have exceeded both the historical and current background UTLs in 
compliance wells were further evaluated for increasing trends and are listed in Table 4. 

2.1.1 Upper Continental Recharge System 

In this quarter, 28 parameters, including those with MCLs, required statistical analysis in the UCRS. During 
the first quarter, beta activity, COD, oxidation-reduction potential, and technetium-99 displayed 
concentrations that exceeded their respective historical UTLs and are listed in Table 2. Beta activity and 
technetium-99 exceeded the current background UTL in compliance wells and are included in Table 5. 

2.1.2 Upper Regional Gravel Aquifer  

In this quarter, 31 parameters, including those with MCLs, required statistical analysis in the URGA. During 
the first quarter, aluminum, beta activity, calcium, COD, conductivity, dissolved solids, magnesium, 
oxidation-reduction potential, sodium, sulfate, and technetium-99 displayed concentrations that exceeded 
their respective historical UTLs and are listed in Table 2. Aluminum, beta activity, calcium, conductivity, 
dissolved solids, magnesium, sodium, sulfate, and technetium-99 exceeded the current background UTL in 
downgradient wells and are included in Table 3. 
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2.1.3 Lower Regional Gravel Aquifer 

In this quarter, 32 parameters, including those with MCLs, required statistical analysis in the LRGA. During 
the first quarter, beta activity, calcium, COD, conductivity, dissolved solids, magnesium, 
oxidation reduction potential, radium-226, sodium, sulfate, and technetium-99 displayed concentrations 
that exceeded their respective historical UTL and are listed in Table 2. Beta activity, calcium, conductivity, 
dissolved solids, magnesium, sodium, sulfate, and technetium-99 exceeded the current background UTL in 
downgradient wells and are included in Table 3. 

2.2 DATA VERIFICATION AND VALIDATION 

Data verification is the process of comparing a data set against set standard or contractual requirements. In 
accordance with the approved Groundwater Monitoring Plan (LATA Kentucky 2014), data verification is 
performed for 100% of the data. Data are flagged as necessary. 

Groundwater sampling for the first quarter 2020 was completed in two phases. The initial sampling for the 

C-746-S&T Landfills was conducted on January 21–23, 2020, and January 27, 2020. Resampling of 10 

MWs was performed on March 17–18, 2020. Review of the initial sampling analytical results showed 

anomalous TCE results for MW220, MW222, MW223, MW224, MW369, MW385, MW386, MW392, and 

MW396. These wells were resampled and analyzed for TCE as well as for field parameters (conductivity, 

dissolved oxygen, oxidation-reduction potential, and pH). Anomalous detections of cis-1,2-DCE and 

tritium also were observed for MW385 and MW397, respectively. Additionally, MW385 and MW397 also 

were resampled for cis-1,2-DCE and tritium, respectively. TCE, cis-1,2-DCE (MW385 only), and tritium 

(MW397 only) results from the initial sampling of these wells were rejected during data assessment. The 

results reported and used in the statistical evaluation are those from the resampling. 

Data validation was performed on 100% of the organic, inorganic, and radiochemical analytical data by a 
qualified individual independent from sampling, laboratory, project management, or other decision-making 
personnel. Data validation evaluates the laboratory adherence to analytical method requirements. 
Validation qualifiers are added by the independent validator and not the laboratory. Validation qualifiers 
are not requested on the groundwater reporting forms. 

Field quality control samples are collected for each sampling event. Field blanks, rinseate blanks, and trip 
blanks are obtained to ensure quality of field and laboratory practices and data are reported in the 
Groundwater Sample Analysis forms in Appendix C. Laboratory quality control samples, such as matrix 
spikes, matrix spike duplicates, and method blanks, are performed by the laboratory. Both field and 
laboratory quality control sample results are reviewed as part of the data verification/validation process. 

Data verification and validation results for this data set indicated that all data were considered usable. 
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APPENDIX A 
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LEACHATE, AND METHANE MONITORING 
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A-3 

GROUNDWATER, SURFACE WATER, LEACHATE, 

AND METHANE MONITORING 

SAMPLE DATA REPORTING FORM 

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 

DIVISION OF WASTE MANAGEMENT 

SOLID WASTE BRANCH 

14 REILLY ROAD 

FRANKFORT, KY 40601 

Facility Name: U.S. DOE‒Paducah Gaseous Diffusion Plant  Activity: C-746-S&T Landfills 

 (As officially shown on DWM Permit Face)     
 

Permit No: 
SW07300014, 

SW07300015, 

 SW07300045 

 Finds/Unit No:   Quarter & Year 1st Qtr. CY 2020 

 

Please check the following as applicable:  

 

 Characterization X Quarterly  Semiannual  Annual  Assessment 

 

Please check applicable submittal(s): X Groundwater X Surface Water 

     

  Leachate X Methane Monitoring 
 

This form is to be utilized by those sites required by regulation (Kentucky Waste Management Regulations-401 KAR 48:300 and 

45:160) or by statute (Kentucky Revised Statues Chapter 224) to conduct groundwater and surface water monitoring under the 

jurisdiction of the Division of Waste Management. You must report any indication of contamination within forty-eight (48) 

hours of making the determination using statistical analyses, direct comparison, or other similar techniques. Submitting the 

lab report is NOT considered notification. Instructions for completing the form are attached. Do not submit the instruction pages. 

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance 

with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my 

inquiry of the person or persons directly responsible for gathering the information, the information submitted is, to the best of my 

knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for such violations.  

Myrna E. Redfield, Program Manager 

Four Rivers Nuclear Partnership, LLC 

 

 

 

 

Date 

Jennifer Woodard, Paducah Site Lead 

U.S. Department of Energy 
 

Date 
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FACILITY INFORMATION SHEET 
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B-3 

FACILITY INFORMATION SHEET 
 

Sampling Date: 

Groundwater:  January and March 2020 

Surface water: February 2020 

Methane: February 2020 County: McCracken Permit Nos. 

SW07300014,  

SW07300015, 

SW07300045 

Facility Name: U.S. DOE—Paducah Gaseous Diffusion Plant   

 (As officially shown on DWM Permit Face)  

Site Address: 5600 Hobbs Road Kevil, Kentucky 42053 

 Street City/State Zip 

Phone No: (270) 441-6800  Latitude: N 37 07' 37.70"  Longitude: W 88 47' 55.41" 

        

OWNER INFORMATION 

Facility Owner: U.S. DOE, Robert E. Edwards III, Manager Phone No: (859) 227-5020 

Contact Person: Bruce Ford  Phone No: (270) 441-5357 

Contact Person Title: Director, Environmental Services, Four Rivers Nuclear Partnership, LLC  

Mailing Address: 5511 Hobbs Road Kevil, Kentucky 42053 
 Street City/State Zip 

      

SAMPLING PERSONNEL 

(IF OTHER THAN LANDFILL OR LABORATORY) 

Company: GEO Consultants, LLC 

Contact Person: Jason Boulton  Phone No: (270) 816-3415 

Mailing Address: 199 Kentucky Avenue Kevil, Kentucky 42053 
 Street City/State Zip 

LABORATORY RECORD #1 

Laboratory: GEL Laboratories, LLC Lab ID No: KY90129 

Contact Person: Valerie Davis   Phone No: (843) 769-7391 

Mailing Address: 2040 Savage Road Charleston, South Carolina 29407 

 Street City/State Zip 

LABORATORY RECORD #2 

Laboratory: N/A Lab ID No: N/A 

Contact Person: N/A   Phone No: N/A 

Mailing Address: N/A   

 Street City/State Zip 

LABORATORY RECORD #3 

Laboratory: N/A Lab ID No: N/A 

Contact Person: N/A   Phone No: N/A 

Mailing Address: N/A   

 Street City/State Zip 
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APPENDIX C 

GROUNDWATER SAMPLE ANALYSES 

AND WRITTEN COMMENTS 
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APPENDIX D 

STATISTICAL ANALYSES AND  

QUALIFICATION STATEMENT
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APPENDIX E 

GROUNDWATER FLOW RATE AND DIRECTION
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APPENDIX F 

NOTIFICATIONS
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F-3 

NOTIFICATIONS 

In accordance with 401 KAR 48:300 § 7, the notification for parameters that exceed the maximum 

contaminant level (MCL) has been submitted to the Kentucky Division of Waste Management. The 

parameters are listed on the page F-4. The notification for parameters that do not have MCLs but had 

statistically significant increased concentrations relative to historical background concentrations is provided 

below.  

STATISTICAL ANALYSIS OF PARAMETERS NOTIFICATION 

The statistical analyses conducted on the first quarter 2020 groundwater data collected from the C-746-S&T 

Landfills monitoring wells were performed in accordance with Groundwater Monitoring Plan for the Solid 

Waste Permitted Landfills (C-746-S Residential Landfill, C-746-T Inert Landfill, and C-746-U Contained 

Landfill) at the Paducah Gaseous Diffusion Plant, Paducah, Kentucky (LATA Kentucky 2014). 

The following are the permit required parameters in 40 CFR § 302.4, Appendix A, which had statistically 

significant increased concentrations relative to historical background concentrations. 

      Parameter Monitoring Well   

 Upper Continental Recharge System Technetium-99  MW390 

  

 Upper Regional Gravel Aquifer  Sodium   MW369, MW372 

         Technetium-99  MW372, MW384, MW387 

 

Lower Regional Gravel Aquifer Sodium   MW373 

        Technetium-99  MW370, MW385, MW388 

NOTE: Although technetium-99 is not cited in 40 CFR § 302.4, Appendix A, this radionuclide is being 

reported along with the parameters of this regulation. 

 

 

 

 

  





 

 

APPENDIX G 

CHART OF MCL AND UTL EXCEEDANCES 
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APPENDIX H 

 

METHANE MONITORING DATA 
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APPENDIX I 

 

SURFACE WATER ANALYSES AND WRITTEN COMMENTS













 

 

APPENDIX J 

 

ANALYTICAL LABORATORY CERTIFICATION 
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APPENDIX K 

 

LABORATORY ANALYTICAL METHODS 
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APPENDIX L 

 

MICROPURGING STABILITY PARAMETERS 
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