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2. DATA EVALUATION/STATISTICAL SYNOPSIS 

The statistical analyses conducted on the fourth quarter 2014 groundwater data collected from the  

C-746-S&T Landfills MWs were performed in accordance with the 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 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, D2, and D3). 

 

For those parameters that exceed the respective Kentucky solid waste facility MCL, found in  

401 KAR 47:030 § 6, these 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 landfill. If there was an exceedance of the MCL in a downgradient 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 

upgradient) to identify if this exceedance is attributable to upgradient/non-landfill sources. If the 

downgradient 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 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 landfill).  

 

To calculate the UTL, the data are divided into censored (nondetects) 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 was conducted. The test 

well results were compared to both the upper and lower tolerance limit to determine if statistically 

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

 

A stepwise list of the one-side 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 included historically in the statistical analyses are listed in Table 5. 
  



 

10 

Table 5. Monitoring Wells included in Statistical Analysis* 

UCRS
1 

URGA LRGA 

MW386 MW220 (upgradient) MW370 

MW389 (dry)*** MW221 MW373 

MW390  MW222  MW385 

MW393 MW223 MW388 

MW396** MW224 MW392 

 MW369 MW395 (upgradient) 

 MW372 MW397 (upgradient) 

 MW384  

 MW387  

 MW391  

 MW394 (upgradient)  
*A map showing the monitoring well locations is shown in Figure 1.  

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

***MW389 had insufficient water to permit a water level measurement or to provide water samples for laboratory analysis. 
1 MW371 and MW374 are listed on Table 2 of the Groundwater Monitoring Plan as wells associated with the C-746-S&T 

Landfills; however, they are not listed in Condition GSTR0003 of the permit as wells permitted for the C-746-S&T 
monitoring well network. The inclusion of these wells on Table 2 of the Groundwater Monitoring Plan is an error and will 

be corrected in the next revision of the plan. Data for these wells is included appropriately in the C-746-U Landfill 

quarterly monitoring report. 

 

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.  

Upper Continental Recharge System 

In this quarter, 30 parameters required statistical analysis in the UCRS. The statistical analysis was 

conducted separately for each parameter in each well. During the fourth quarter, aluminum, chloride, 

oxidation-reduction potential, radium-226, technetium-99, and thorium-230 exceeded their respective 

historical UTL and are listed in Table 2. 

 

Upper Regional Gravel Aquifer 

 

In this quarter, 33 parameters required statistical analysis in the URGA. The statistical analysis was 

conducted separately for each parameter in each well. During the fourth 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. 

Lower Regional Gravel Aquifer 

In this quarter, 31 parameters required statistical analysis in the LRGA. The statistical analysis was 

conducted separately for each parameter in each well. During the fourth quarter, beta activity, calcium, 

conductivity, dissolved solids, magnesium, oxidation-reduction potential, pH, radium-226, sulfate, and 

technetium-99 displayed concentrations that exceeded their respective historical UTL and are listed in 

Table 2. 
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3. DATA 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.  

 

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 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 validation results for this data set indicated that all data were considered acceptable. 
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FACILITY INFORMATION SHEET 
 

Sampling Date: 

Groundwater:  October 2014 

Methane: January 2015 County: McCracken Permit Nos. 

073-00014 &  

073-00015 & 

073-00045 

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

 (As officially shown on DWM Permit Face)  

Site Address: 5501 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, W. E. Murphie, Manager Phone No: (859) 219-4001 

Contact Person: Mark J. Duff  Phone No: (270) 441-5030 

Contact Person Title: Project Manager, LATA Environmental Services of Kentucky, LLC  

Mailing Address: 761 Veterans Avenue Kevil, Kentucky 42053 
 Street City/State Zip 

      

SAMPLING PERSONNEL 

(IF OTHER THAN LANDFILL OR LABORATORY) 

Company: LATA Environmental Services of Kentucky, LLC 

Contact Person: Jeff Boulton  Phone No: (270) 441-5444 

Mailing Address: 761 Veterans Avenue Kevil, Kentucky 42053 
 Street City/State Zip 

LABORATORY RECORD #1 

Laboratory: GEL Laboratories, LLC Lab ID No: KY90129 

Contact Person: Joanne Harley   Phone No: (843) 769-7387 

Mailing Address: 2040 Savage Road Charleston, South Carolina 29407 

 Street City/State Zip 

LABORATORY RECORD #2 

Laboratory:  Lab ID No:  

Contact Person:    Phone No:  

      

Mailing Address:    

 Street City/State Zip 

LABORATORY RECORD #3 

Laboratory:  Lab ID No:  

Contact Person:    Phone No:  

Mailing Address:    

 Street City/State Zip 
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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 had statistically significant 

increased concentrations relative to historical background concentrations is provided below. 

 

STATISTICAL ANALYSIS OF PARAMETERS NOTIFICATION 

 

The statistical analyses conducted on the fourth quarter 2014 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     MW224, MW372, MW384 

Technetium-99   MW369, MW372, MW384, MW387 

 

Lower Regional Gravel Aquifer 

 

 Technetium-99   MW373, MW385, MW388   

 

NOTE: Although technetium-99 is not cited in 40 CFR § 302.4, Appendix A, these radionuclides are 

being reported along with the parameters of this regulation.  
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